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Montreal Light, Heat & Power Co., 
87, 489, 685 

Nairobi Electric Power & Lighting 
Co., 321 

National Boiler & General Insurance 


Co., ( 
National Electric Supply Co., 18], 
209, 685 l 
National Gas Engine Co., 151, 181 
Newcastle & District Electric Light- 
ing Co., 210, 236, 264 
Newcastle-upon-Tyne Electric Supply 
Co., 238, 319, 347 
New General Traction Co., 656 
Newmarket Electric Light Co., 377 
New York Telephone Co., 265 
Sore. Electric Light & Power 


Co., 

Northampton Electric Light & Power 

3 fy 9 

Northern General Transport Co., 348 

North Metropolitan Electric Power 
Supply Co., 293, 349, 629 

North of Scotland Electric Light & 
Power Co., 516 

North Ormesby, South Bank, Nor- 
manby & Grangetown Railless 
Electric Traction Co., 321 

Notting Hill Electric Light Co., Ltd., 
236, 29 


, 993 

Oldham, Ashton & Hyde Electric 
Tramway, 406 

Oriental Telephone & Electric Co., 
434, 488, 517 

Oxford Electric Co., Ltd., 238, 264, 
319 

Paisley District Tramways Co., 181 

Para Electric Railways & Lighting 
Co., 237, 318 

Paris Metropolitan Railway, 711 

Parsons Marine Steam Turbine Co., 
181 

Peel-Conner Telephone Works, 627 

Potteries Electric Traction Co., 488 

Puebla Tramway, Light & Power 
Co., 517 

Ramsgate & District Electric Supply 
Co., 350 

Rangoon Electric Tramways & 
Supply Co., 629. 658. 685 

Reading Electric Supply Co., 461 

Reduction of capital, 233, 32], 377, 
459, 546, 573, 602, 629, 657 

Rees Roturbo Manufacturing Co., 
489 

Reyrolle, A. & Co., 517 

Richardsons, Westgarth & Co., 658 

Rio de Janeiro Tramway, Light & 
Power Co., 87, 433 

River Plate Electricity Co., 489 

Rushden & District Electric Supply 
Co., 237, 293 

Russian electrical 
658 

Ruston, Proctor & Co., 714 

St. James’ and Pall Mall Electric 
Light Co., 119, 181, 208 
Co., 119, 181. 208 

Salisbury Electric Light & Supply 
Co., 376 

Sao Paulo Tramways, Light & 
power Co., 87. 433 

Scarborough Electric Supply Co., 321, 
348 


companies, 029, 


Scott Electrical Co., 377 
Shanghai Electric Construction Co., 


944, 600 
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Shawinigan Water & Power Co., 406, 
685, 741 

Simplex Conduits, 377 

Singapore Electric Tramways, 685 

pun and Datchet Electric Supply 
o., 349 


Smithfield Markets Electric Supply 
Co., 181, 209, 

South London Electric Supply Cor- 
poration, 151, 265 

South Metropolitan Electric Light & 
Power Co., Ltd., 236, 320, 488, 
573 

South Metropolitan Electric Trams & 
Lighting Co., 321 l 

South Wales Electric Power Distri- 
bution Co., 23, 461 

Stewart & Lloyds, 321 


Stock Exchange notices, 265, 377, 
491, 573, 629, 741 

Stone, J., & Co., 741 

Submarine Cables Trust, 573 

Sunderland District Electric Tram- 
ways, 181 

Sweden, 283 

Swiss electrical companies, 86, 432, 
516, 601 

Tata Hydro Electric Co., 93 

Telegraph Construction & Mainten- 
ance Co., 209, 265, 292 

Telephone Co. of Egypt, 462 

Torquay Tramways Co., 264 

Tottenham District Light, Heat & 
Power Co., 210 f 

Traction & Power Securities Co., 151 

Tramways & Gencral Works Co., 518 

Tramways, Light & Power Co., 265, 
92 


Trowbridge Electricity Supply Co., 

71 

Tyneside Electrical Development Co., 
265 


Tyneside Tramways & Tramroads 
Co., 

Underground Electric Railways Co. 
of London, 209, 

United Electric Tramways of Monte 
Video, 657, 712 

United Provinces (India) 


Supply Co., 151 
United River Plate Telephone Co., 
5 U U 


aie Electric Supply Co., 403, 432, 


Veritys, Ltd., 713 

Vickers, 377, 461 

Victoria Falls & Transvaal Power 
Co., 349, 573, 629 

Wadebridge & District 

Supply Co., 181 

Waste Heat & Gas Electrical Gene- 
rating Stations, 291, 319 

Waygood-Otis, 713, 741 

West African Telegraph Co., 602 

West Coast of America Telegraph 
Co., 573 

West India & Panama 
Co., 544, 627 

West London & Provincial Electric 
Supply Co., 515, 627 

Western Canada Power Co., 23 

Western Electric Co. of U.S.A., 516 

Western Telegraph Co., 321, 433, 658 

88 Union Telegraph Co., 87, 


Electric 


Electric 


Telegraph 


Westminster Electric Supply Corpora- 
tion, 119, 208, 264 

White, J. G., & Co., 713 

Willans & Robinson, 488 

Windsor Electrical Installation Co., 
349 

83 Electric Railway Co., 434, 
o 


Woking Electric Supply Co., 404, 433 

Worcester. Electric Traction Co., 657 

Wycombe (Borough) Electric Light & 
Power Co., 433 

Yorkshire Electric Power Co., 151, 
180, 236 

Yorkshire West Riding Electric 
Tramways Co., 87, 119, 713 

Yorkshire (Woollen District) Electric 
‘Tramways, 


Clyde Valley workers, 651 

Coal, Burning powdered, 244 

Coal, Economy in use of, 541 

Coal in hoppers, The movement of, 68 

Coal prices and charges to electricity 
consumers, 88 

Coal prices: A tragedy in limitation, 
by '* Whistlefield,"" 30 

Coal resources, Italian, 598 

Coal, The output of, 997 

Coal, Waste of, 317 

Cobalt and its uses, 24 

Cobalt. for thermocouples, 651 

Code, 1915, The national electrical, 564 

Coinage, Decimal, and the metric Sys- 
tem, 149, 317, 428, 484, 519, 542, 
653 

Coke as a boiler fuel, by E. W. L. 
Nicol, 39 

Coke fuel, The effect of the presence’ of 
moisture in gas, by P. Beatty and 
A. F. Smith, 415 

Collieries, Electricity in, 704 ; 

Collision at sea, Device for preventing, 
680 

Commercial matters by the engineer, 
The neglect of, by John Marks, 277 

Commercial mobilisation, British Elec- 
trical and Allicd Manufacturers’ 
Association discussion on, . 

Commission agents and remuneration, 
52 

Committee on neglect of science, The, 

484 


Committee on the electrical trade after 
the war, 471 i 
Company law, International, 537 
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Compulsory service, 
ployés and, 149 

Concert, Red Cross, 289 

Condensing purpcses, Water for, 443 

Conductors and flexible cord in Russia, 


709 
Conductors for house wiring, Iron, 746 
Conductors, German substitutes and 
economies in electrical, 717 
Conductors, Skin effect in strip, 653 
Conservation of national resources, 
The, 413 
Consular notes, 16, 77, 171, 200, 283, 
480 


Consuls again, Those, 99 

Contract conditions, Australian elec- 
trical, 25, 

E resistance of metal electrodes, 
í 


Costracts CLOSED— 
Aberdeen, 20 
Accrington, 175, 540, 707 
Adelaide, 116, 259 
Auckland, 81 
Australia, 20, 52, 116, 147, 259, 370, 
511 


oll, 
Aylesbury, 259, 707 
Barking, 147 
Barnsley, 81, 341 
Barrow, 288, 399 
Barnes, 341, 458 , 
Barnsley, 737 
Bath 82 


Batley, 175 

Battersea, 175, 288, 371 
Belfast, 427 

Bermondsey, 82, 203, 288, 342 
Bexhill, 259, 399 

Bingley, 341 

Bolton, 399, 511 

Bradford, 259, 215, 40 427, 680, 797 
Bray, 

Brisbane, 20 

Bristol, 20, 52, 147, 175, 707 
Burnley, 

Burton-on-Trent, 427, 483 
Bury, 52, 651 

Canterbury, 540 

Cape Town, 82, 116 
Cheltenham, 680 

Chesterfield, 53 


288 
Derby, 147, 8 5 399 
Dewsbu 
Dover, 1 D 


East Ham, 116, 483 


Eccles, 624 

Fulham, 315 

Gillingham, 427 

Glasgow, 82, 147, 175, 203, 259, 315, 

Gloucester, 497 

Government contracts, 89, 233, 341, 
483, 568, 708 

Grimsby, 20 

Guildford, 680 

Hackney, 175, 288 

Halifax, 999 

Hammersmith, 829, 316, 427, 651 

Hampstead, 

Hants, 568 

High 'Wycombe, 483 

Hornsey, 341 

Horsham, 288 

Ilford, 147, 259, 341, 399 

Installation contracts, 651, 680 

Islington, 116, 259, 371 

Johannesburg, 341 

Keighley, 20, 540, 651 

Kirkcaldy, 568 

Lancaster, 399 

Leyton, 288, 399, 484, 651 

Liverpool 259 

Llandaff & Dinas Powis, 484 

Llanfyllin, 651 

London, 20, 52, 82, 116, 147, 175, 203, 
233, 259, 288, "315, 341, 371, 399, 
458, 568, $96, 624, 651, 680, 737 

London County Council, 90, 147, 175, 
288, 399, 458, 568, 596, 651, 680 

Luton, 52 

Maidstone, 596 

Malvern, 568 

d ster, 20, 175, 259, 400, 511, 


Melbourne, 116, 259, 371, 680 

Meter contracts, 427, 540, 596 

Metropolitan Asylums Board, 52, 399, 
624. 737 


Metropolitan Water Board, 52, 288, 
399, 680 


Mexborou h, 484 

Midland ailway Co., 233, 259, 400 
Morden, 400 
New Zealand, 116, 259 

Newport (Mon. UR 203, 399 
Nuneaton, 52, 

Park Prewett, 205 

Preston, 175 

Rewtenstall, 596, 737 

Reading, 233 

Rotherham, 680 

St. Pancras, 737 

St. Marylebone, 288 

Salford, 20, 259, 400, 511, 651 
Shan ghai, 175 

Shel, 175, 427, 680 

Slough, 203 

Southam ton, 52, 288, 484, 737 

So 341, 484, 568 


MAE 371 
Swansea, 816, 427 


Municipal em- 


Contracts CLosko continued. 
Swindon, 
Sydney. 20, 116, 371 
Taunton, 
Tonbridge, 680 
Tynemouth, 596 
Walsall, 203 
Walthamstow, 116, 233, 341, 511, 624 
Wandsworth, 
Watford, 737 
Wellington (N.Z.), 116 
West Bromwich, 20, 147, 203 
West Ham, 371, 484 
Whitby, 147 
Whitehaven, 316, 371 
Wigan, 33 
Wimbledon, 427 
Winchester, 
Windsor, 82, 147 
Wolverhampton, 316, 427, 540, 708 
Worthing, 596 
York, 400 


Contracts OPEN— 


Aberdare, 203, 232, 258, 288, 426, 707, 
7 8 , 


37 

Aberdeen, 624, 707, 737 

Ashton-under-Lyne, 650 

Auckland, 20, 52, 81, 115 

Australia, 19, 52, 81, 115, 147, 175, 
203, 232, 258, 287, 315, 341, 370, 
399. 426, 458, 483, 511, 540, 567, 
595, 624, 650, 679, 707, 737 

Barking, 595, 624 

Barrowíord, 737 

Barrow-in-Furness, 258 

Rattersea, 52, 147, 175, 203 

Bedford, 567 

Bedwas, 175 

Belfast, 147, 175, 232, 258, 288, 540, 
567, 624 


Bermondsey, 81, 115 
Birkenhead, 52, 175, 203, 232, 258, 
483 


Birmingham, 115, 147 

Bolton, 175, 203, 232, 258 

Bootle, 203 

Bradford, 175, 737 

Brighton, 679° 

Brisbane, 19, 52, 81, 115, 147, 175, 
624, 650, 679, 707, 737 

Bristol, 315 

Burnley, 258 

Canada, 511, 540 

Croydon, 52, 81 

Darlington, 19 

Dewsbury, 175, 203, 232, 595 

Doncaster, 81 

Dover, 232 

Dublin, 19, 52, 81, 203, 232, 595, 624 

Dundalk, 232, 258, 288, 315 

Dundee, 203, 288, 315, 341 

Dunedin, 20, 52, 81, 115, 147, 175, 
203, 233, 258, 81 5 

East Ham, 2⁵⁸ 

Eccles, 81 

Edinburgh, 258, 341, 370 

Edmonton, 

Exeter, 147 

Exminster, 707 

Finsbury, 175 

Fleetwood, 595 

Fulham, 81 

France, 203 

Glasgow, 483, 624 

Great Yarmouth, 115 

Halifax, 115, 147, 175, 315, 650, 679 

Hammersmith, 81, 147, 175 

Heston & Isleworth, 233, 258, 288 

Heywood, 233, 258, 288 

Hull, 679 

Ilford, 258 

Ingleton, 511 

Invercargill, 624, 651, 679, 707, 737 

Islington, 20, 52, 81, 115, 147, 176 

Johannesburg, 20, 52 

Keighley, 203, 233, 370, 540, 567 

Kensington, 258 

Leeds, 19, 341, 737 

Leicester, 115 

Leigh, 147, 175 

Leyton, 1 5 

Liverpool, , 595, 707 

London, 20, Md. 81. 115, 147, 175, 203, 
5795 288, 315, 311, 596, 624, 650, 
7 

London County Council, 175, 258, 
650, 679 


Macclesfield, 175 

Manchester, 115, 147, 175, 233, 258, 
288. 315, 341, 370, 426, 511, 540, 
567, 596, 624 

Melbourne, 19, 52, 81. 147. 75, 232, 
287, 341, 370, 399, 426, 458, 483, 
a 540, 567, 624, 650, 679, 707, 


Merthyr Tydvil, 288 

Metropolitan Asylums Board, 596 , 

Metropolitan Water Board, 175 

Middlesbrough, 115 

Newport (Mon.), 258 

New Zealand, 20, 52, 81, 115, 147, 
175, 233, 258, 288, 315, 427, 458, 
483, 511, 540, 567, 596, 624, 651, 
679, 707, 737 

North Africa, 427 

Oamaru (N.Z.), 427, 458, 483, 540, 
567, 596 

Office of Works, H.M., 52, 315, 341 

us (N.Z.), 540, 567, 596, 624, 
35 

Pembroke (Dublin), 52, 81, 115, 147 

Perth (W. A.), 595, 624, 650, 679, 707, 


737 
Plymouth, 203, 737 
Pontypridd, 203, 233, 258, 288 
Portsmouth, 147, 175 
Racuhi (N. z.), 20, 52, 81, 115, 147 
Rathmines, 315, 341 
Redditch, 315, 341 
* Rochdale, 567, 737 
Ross, 115 


Contracts OPEN—continued. 

Rotherham, 679, 707, 737 

St. Marylebone, 175 

St. Pancras, 596, 624, 650 

Salford, 175, 259, 370, 399, 427, 458, 
483, 511, 679, 707 

South Africa, 20, 52, 288 

Southampton, 147, 175 

Spain, 20, 52, 81, 147, 233, 259, 315, 
370, 511, 567, 651, 679, 707, 737 

Stockton-on- Tees, 175 

Stoke-on-Trent, 651 

Swansea, 81, 116, 203, 233, 259 

Swindon, 540, 567, 596 

Sydney, 19, 52, 81, 115, 147, 175, 203, 
232, 258, 287, 341, 370, 399, 458, 
511, 540, 567, 596, 624, 651, 679, 
707, 737 

Todmorden, 52, 147, 175 

Torquay, 624, 651, 679 

Walthamstow, 399, 427, 458 

Wanganui (N.Z.), 988, 315 

Warrington, 315, 370, 999, 427, 458, 
679, 707, 737 

Wellington (N.Z.), 52, 81, 115, 147 

West Ham, 203, 233, 651, 679 

West Hartlepool, 427, 458, 483 

Westminster, 288 

Wigan, 116, 596, 679 

Wolverhamptor, 540, 651, 679 


Control equipment for machine tools, 
155 


Control equipments for winders and 
hoists, 325 

Control for automobiles, Switch, 465 

Control gear for direct-current motors, 
by E. F. Butler, 697, 744 

Controlled establishments, 
works as, 207 

Cooker in India, The electric, by C. S. 
Jeffery, 502 

Cooking at Euston station, Electric, 3 

Cooking at Swan & Edgar's, Electric, 
392 

Cooking campaign, American electric, 
569 


Electricity 


Cooking conditions, American electric, 
58 


Cooking developments in a small town, 
Electric, 316 

Copper, 2, 88, 99, 190, 274, 358, 442, 
526, 610, 694 

Copper-clad steel, 622 

Copper for 1916, U.S.A. production of, 
598 


Copper in Germany, 167, 206 

Copper position, 506 

Copper production in 1915, Russian, 653 

Copper recovery 705 electricity in 
Russia, Waste, 3 


CORRESPONDENCE— 

A.E.G. meeting, by H. Marryat, 13 

After the war: British engineering 
trade with China, by C. A. 
Middleton-Smith, 307 

Australia and the metric system, b 
The Secretary, Queensland Deci- 
mal Association, 419 

B. O. E. and the C. & G., by W. F. 
Dunton, 383 

Business methods which must go, by 
" W.E.L.," 334 

Canada and the metric system, by 
“ Cantuck," 410 

Cause oí flicker, by F. C. Bulsara, 
226; by W. A. Walker, 251; by 
H. Fowler, 281; by J. . Long, 
336; by H. Visger, : b 
Belliss and Morcom, 410; by 2 
H. Wright, 419; by R. C. 
Dieppe, 419 

City Guild's subject: Electric wire- 
men's work, by A. P. Lundberg 


and Sons, by W. Ellerd- 
Styles, 280 

Concerning discounts, by J. W. 
Black, 281; by The Secretary, 


Tungsten Lamp Association, 335; 
Contractor," 335; a s The 
e of the Article,” 2 
Council of the I. E. E., by P. M. A.,“ 
419 
Cube problem, by D. Smith, 334 


Daylight saving, by F. Hope- Jones, 
579 


Decimal porn and the metric sys- 
tem, by C. H. Pownall, by C. 
Thorkelen, 450; by A. Bridges, 
590, 645; by * W. M. M., " 619; by 
E. Merry, 645 

Discounts, by“ Hope," 730 

pole his bit, by P. Gordon-Hieatt, 
504 


Domestic electric heating, by J. W. 
Mearcs, 13 

Dublin electricity supply, by Richard- 
sons, Westgarth & Co., 234 

Economy in the use of coal, by J. 
Horace Bowden, 590; by D. 
Milne Watson, 645 

Electric cooker in India, by J. W. 
Meares, 532 

Electric iron connections, by E. A. 
Deacon, 107; by 2 Elec- 
tric Heating Co., 187 

Electricity in war areas, by A. M. I. 
Mech. E., A. M. I. E. E.,“ 476; by 
J. H. Pembrey, §32 

Electrolytic copper, by B. Welbourn, 
45; by T. Bolton, 108 

Engineer in the tropics, by“ Koie 
Hai," 383; by G. R. Pe 
419 

Engineer and the comers mana- 
ger, by H. Gee, 

Engineer's wages, P by Dis- 
gusted," 281; by “ Experience,” 
309; by Two Phase," 382 

Faults in bitumen cables, by *' Bitu- 
men," 590; by Cosine, " 619 


CORRESPONDENOB—continued. 
Feeder pillars, Mr. Trotter's recom- 
mendation for, by Feeder Pil - 


lar," 
Foreign trade successes, by Ferranti, 
Ltd., 410 


Future in Russia, The, by P. G. 
Cameron, 619 ' 

German silver an outgrown supersti- 
tion, by C. Wem, 382 

German interest in Swiss concerns, 
by T. Schwarz, 226 

Glow lamps, by A. n C.” t 

Home industries, Support ty 
Station Engineer, 

Industrial organisation er the 
worker, by F. Shirley, 618 

ae ie of Electrical Engineers, 

M. I. E. E.,“ 450 

jastitotion of Electrical Engineers 
and alien enemy members, 
Six Boro’ Electrical Engineers, 
107, 187; by Alien-ate(e), " 136; 
by “ Station En ineer," 136; b 
"A Student," 87; by W. P. 
Anderson, 281, 5 by Another 
Station Engi ineer,”” 336; dy 
P. M. A., 

Institution of Electrical Engineers 
and a current commercial pro- 
blem, by “ Policy.“ 578 

Institution of Electrical Engineers’ 
Election, by *'' President for One 
Year," 532; by W. P. Maycock. 
578 

Institution of Electrical Engineers’ 
rules, The, by“ Engineer," 645 

Justice to inventors, by “ Fair Play," 
504; by G. W. W.,“ 532; by 
M Inventor,” 578 


Limitation of output, by“ Commer- 


cial," 45 

“ Ljungström,” Pronunciation of. :. 
f Burns, 578 

Manchester Corporation, 15,000-kw. 
generator for, ty Brown, Boveri 
and Co., 

Meter transformers, by Meter En- 
gineer, 


ü 23 of little faith," by A. J. G.,“ 


One too many. by. A. Berkeley, 45 

Problem of the *' point-five’ 
by P. J. Pringle, 136 

Reflectors for half- watt 
Townshends, Ltd., 

Resistance of a cube, by M. G. Lloyd, 

Resistance of a cube frame of wire, 

` by H. M. Sayers, 478 

Salaries for engineers, by A. M. 
E. E.,“ 720 

Salaries in power stations, by Chief 
Assistant," 13, 196; by W. J. 
Ebben, 76 

Swedish General Electric Co., The 
5 of, by “ The Secretary,” 


Gig. 
lamps, by 


N RO RU The late, by 

Throwing off motor-starting rheostat 
Írom a distance, by A. P. Lund- 
berg & Sons, 730 

Track circuits and cab signals, by 
** Safeguard,” 335 

E discounts, by Contractor, 


Transformers on 25-cycle systems, 60. 
cycle, by W. Lovell, 720; by D. 
Rayner, 730 

What is an “ electrical contractor ? 


by N 280; by Contrac · 
tor, 

What to do with our canals, by F. 
Impey, 


l problems, by L. E. Wilson, 

Wireless wiring, by Corpl. A. E. 
Watts, 

Cost accounting by EEA 102 

Council, The Advisory, 330 

Court-martial, Electrical man's, 683 

Creditors, Meeting of, 172 

Cross-talk, 387 

Sea Palace School of Engincering, 


Crystal structure, X-rays and, 541 

Cube, The resistance of a, "by J. 
. 267; by F. W. Carter, 
3 


Curves of large high- tension networks, 
Pressure, 417 


B X- ay, 215 
Daylight saving, 512, 526, 570 


Decimal coinage and the metric system, 
149, 317, 428, 484, 519, 542, 653 

Delivery vans, Electromobile, 642 

Demand that will follow (Russian 
trade), 217 

Denmark, British trade interests in, 228 

Detail, Telegraphic addresses and cable 
codes—an important, 499 

Diary of electric railway ag ae 290 

Diesel engine explosion, A, 

Dilution of labour, The, 129 

Direct current motor maintenance, by 
S. Lees, 4, 57 

Direct current motors, Control gear 
for, by E. F. Butler, 697, 744 

Direct-current traction at 5,000 volts, 
by N. W. Storer, 343 

Discount scheme, New Tungsten Lamp 
Association, Lamp, 733 

Discounts, Concerning, by ** Station 
Engineer,“ 254: y W. T. Hen- 
Iev'’s Te Iegraph Works Co. Ltd., 
368 

Disinfectant, Electrolytic, 215 
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Dissolutions, 17, 78, 284, 339, S68, 536, 
705, 734 


, 648, 705, 

Drills, Rock, 906 

Dublin tramways and the Irish rebel- 
lion, The, 

Dundee electricians’ wages, 971 

Dust, ar da precipitation of smoke 
and, 


ASTBOURNE switch pilla fatal- 
ity, The, 162, 168 
Sonome pact of the Allies, The, 722 


Economic war, Engineering industry in 
the. 86 ng g y 


e, 
Economics, Engineers and, 247 
Ediswan showrooms in Australia, 256 
Education and industrial research, 


ane tad of labour, by E. E. Hoadley, 
pus i5 industrial vehicles in the U.S., 


Electric motor vehicle construction in 
the U.S., 
mai Vehicle Committee, 289, 485, 


Electric vehicle progress, 639 

Electric welding practice, Notes on, 91, 
132, » 211 

electrical Co., Ltd., to be wound-up, 


Electrical engineers and the motor-car 
trade, 1 
Electrical equipment of the Pheenix 
ssurance Co.'s building, 500 
Electrical methods in surgical advance, 


Electrical propulsion of ships, 498 

Electrical trade after the war, Com- 
mittee on the, 471 

Electrical Trades’ Benevolent Institu- 
tion, 310, 372, 710 

Electrical Wholesalers’ Federation, 541 

Electrical! controlled — change-speed 
gear for motor vehicles, 153 

Electricity and rainfall, 708 

Electricity at the Front, 317 

Electricity in agriculture, 410, 666 

pa iy in mines (annual report), 


Electricity report, Shanghal, 506 
Electricity supply at Ballater, S60 


Electricity supply at Johannesburg, 
Municipal, by R. T. Ma wdesley. 
89, 100, 153, 165 


Electricity supply development in a 
W. iet ndustrial area, by L. 
W. Dixon, 191 

Electricity supply engineers and an 
enemy black list, 

Electricity supply, National, 442 

Electricity supply, The future organisa- 


tlon of, 
E supply, ba progress of, 666 
ectricity supply, The selling side of, 

349, 455, 673 

Electricity supply undertakings, The 
interconnection of, 581, 625 

Electricity v. gas, 497 

Electricity works and excess rofits, 659 

Electricity works as controlled estab- 
lishments, 

Electrification of fibres, 401, 499 

Electrochemical equivalent of 


e, 568 
Electrochemical industries for South 
Africa, 
Electrochemical works, Niagara, 709 
Electrochemical works, Japanese, 
r in the United States. 


silver, 


Blecrochémitry, Italian progress in 


Electrodes, Contact resistance of, 709 
Electro Harmonic Society, 24, 316 
Electrolytic disinfectant, 215 
Electrolytic gas for lighting and heat- 
Elerh 
ectrolytic oxygen and hydrogen in- 
stallation, A 475 ID 
Electrolytic zinc plant, 267 
Electro-metallurgy in Finland, 371 
Electro-metallurgy in Spain, 
Electromobile battery cars, 248, 649 
Employment Department, Board of 
Trade, 
Enemy members, The Chemical Society 
and alien, 568, 710 
nen goods, Bristol Corporation and 
Enemy, Trading with the, The New 
Bill, 14, 82, 97 
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Line trouble, A peculiar, 587 
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Burdon Oil Gas 1 339 
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Cicoy Magneto Co., 78, 172 

Colston Electrical Works, 564, 705, 733 
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Easton & Co., 78 
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Easton Lift Co., 648 

Economisers, 284, 734 
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cate, 111 

Electro Steel Foundries, 230, 396 

Empire Portland Cement Co., 49 

aei Patent Gas Engine Starter, 
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Globe Electric Co., 201 

Harvey, H. A., & Co., 456 

MU RAN Patent Clutch Co., 111, 
17 

Hobart Electric Tramway Co., 734 

Holzapfel Marine Gas Power Syndi- 
cate, 284 

Ilkeston Motor & Electrical 
neering Co., 78, 

Krupka & Jacoby, 676 

Lancashire Motor & Engincering Co., 
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M. & G. Truck and Engineering Co., 
537, 59) 

Marine Smokeless Mechanical Stoker 
Co., 
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A.G., 6: 
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Nelson's Coal Conveyor, 17 
Oil Flame Furnace is 
Parana Power Syndicate, 49, 368 
Phoenix Electric Heating Co. (1914), 
622 


Power Gas Econemy, 17 

Reader's Patents & Engineering Co., 
284, 734 

Renew Electric Lamp Co., 255 

Salsbury Lamps, 17 

Schorch Electrical Co., 676 

Scientific Manufacturers, 111. 172 

Shetheld Electrical Engineering Co., 
143 

Ship Carbons, 734 

South American Cable Co., 339 

South Wales Wireless Training Col- 
lege, 49 

Spagnoletti, 339 . " 

Standard Cable Manufacturing Co., 
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Stellar Signs, 705 
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Teleradio Electric Co., 480 
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Universal Cheap Cables, 564, 593 
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Loan interest rate, L. C. C., 120 
Loans for storage batteries, Municipal, 
460 


Locomotive, An electric battery, 223 
London County Council Committees, 


289 

London County Council 
War bonuses, 460 

London Underground Railways, Notes 
on the maintenance ol rolling 
stock on the, 352 

Longitude by wireless, 568 . 

Loom production due to motor drive, 
Increased, 598 

Low-tension fuse The renaissance of 
the, by J. A. Crabtree, 276, 923 

Lowest teader, The dearness of the, 
497 


Tramway 


MESS Tool Association, 424 


Mains tools, Control equipment for, 


Machinery age in farming, The, 185 

decur China stopped, Electri- 
cal, 

Machinery, Some legal hints to those 
who sell, 

Magnetic hand, The. 40 

Magnetic survey, 473 

Magnetism, Terrestrial, 652, 700 

Magnetos, Ignition, 467 

Main, The water power of the. 344 

Mains and the law of negligence, 
Repairs to street, 275 

Maintenance, Direct-current motor, by 


es 

Maintenance of roling stock on the 
London Underground Railways, 
Notes on, 


Manchester engineers’ demand, 54 
Manchester Steam Users’ Association, 


705 
Melting pot, In the, 273 
Metal interests, London and Frankfort, 


400 
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Metallurgical research, 543 
Metals development, Australian, 682 
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Mica, Russian, 945 
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ing rolling, 709 
Miners' safety lamps, 266, 651 
Mon. Electricity in (annual report), 


Mining electrical plant, Surface, 528 

Mint report, The Royal, 460 
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Mobilisation, British Electrical & Alied 
Manufacturers’ Association Discus. 
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Moisture in gas coke fuel, The effect . 


of the presence of, by P. Beatty 
and A. F. Smith, 415 
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and the, 157 

Motor generator, A 2.000-kw., 260 

Motor maintenance, Direct-current, by 
S. Lees, 4, 57 

Motors, Ball.bearings for electric, by 

T. E. C. H., 379 

Motors, Control 
rent, bv E. F. Butler, 679, 741 

Municipal Electrical Association annual 
meeting. The Incorporated, 400, 
693, 700, 721, 726 
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ress, South African, 7 

Municipal poges and compulsory 
service, 1 

Munitions and Labour, 25 

Munition workers, Training, 610, 617 
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The, 564 
National electricity supply, 442 
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jig iar resources, 
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Neglect of commercial matters by the 
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Neglect of Science, The Committee on, 
484 
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Baxendale Bros., 430 
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Brown's Motor Accessories, 180 
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Coates & Co. (Sheffield), 235 
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Harlesden Lamp Co., 515 
Innovation Light Co., 430 
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Makin & Co., 236 
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Powell, E., 430 
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Precision Screw Co., 487 


Quead, 599 
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Shenton, F. J., & Co., 599 
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Temple Bros., 

Troughton & Simms, 487 
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Weekes, L., 711 
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Air regulating device for Diesel 
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Arora electric fires, 269 
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rating plant, 422 
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Belling cooking apparatus, 393 
Benni? automatic elevators, 718 
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Condensers, Determinin salt-water 
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Crane signal, Indicating, 393 
Cubicles, High-tension draw-out, 615 
Cutter, New expansible boring, 8 
Dorman petrol-electric sets, 
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* Ediswan ' electric fans, 672 
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Elieson electrically-propelled chair. 
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Flour mill plant, Westinghouse, 559 
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Glass wool, 138 
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Hot-pad, Electric, 9 

Hot - point cooking appliances, 671 
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Ignition magneto, New, 614 
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Jackson cookers, Large, 167 
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.Lampholder, New insulated, 47 

Lamp locking devices, 109 
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Lamp shade, Revolving, 110 

Lead melting furnaces, 270 

Lee electric water heater, 663 

Lightning arresters, 522 
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Lumina“ semi-indirect lighting fit- 
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" Mazda" shade for subdued light. 
ing, 474 
Measuring the height of acid in 
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Parsons electric generating set, 362 
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Pump. Electric fire, 270 
Reflector, New shop window, 662 
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Roberts buzzer, The ,730 


Electric- 


Safety device for electric motor 
vehicles, 421 

Simplex lantern, 421 

Simplex reflectors, 139 

Switches and controllers, Liquid 


starting, 270 
Timber piling machine, 474 
“ Triumph " hand lamp, 269 
Trolley shoe for tramways, 614 
Ultra-violet lamp, New, 72 
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* Verilux " glass, 586 
Western Electric interphones, 311 
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X-ray portable power plant, 139 
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Newfoundland, Trade statistics of, 204 

Newspaper science, 541 

New Year's Honours List, 22 

New Zealand, Trade statistics of, 691 

New Zealand, Trade with, 284 

Niagara Electrochemical Works, 709 

Nickel-chromium patents in the U. S. A., 
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40 
Diogen in the U.S.A., The fixation 
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Nitrogen, Norwegian, 49 

Norway, Zinc smelting in, 459. 
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Numcrals, Proposed standard, 176 
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Sabine, A. L., 235 
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Stewart, J. E. M., 626 
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Thornton, E., 571 
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Banbury & District Electric Supply 
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Barbados Electric Supply Corpora- 
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British Battery Co., 346 
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British L. M. Ericsson Manufactur- 
ing Co., 654 

British Mica Co., 711 

Broadbent, T. W., 711 

Brook, Hirst & Co., 684 

Bromley (Kent) Electric Light and 
Power Co., 684 

Buenos Aires City & Suburban Tram- 


ways, 22 
Bullers, Ltd., 208 


Burgess Hill & District Electric 
Su ply Co., 

Burma lectric Tramways & Light- 
ing Co., 180 


Burt, Escare & Denelle, 85 
Camborne Electricity Supply Co., 711 
Cambridge Electric Supply Co., 430 
Cape Electric Tramways, 85 
Carville Site & Power Co., 515, 627 
Cash, H. J., & Co., 430 
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Electricity Supply Co., 487 
City of Buenos Aires Tramways Co., 


430 

City of Freetown (Sierra Leone) 
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o., 

Colston Electrical Works, 180, 236 
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tion Co., 151 
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graph Works Co., Ltd., 571 
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Llandrindod Wells Electric Light 
and Power Co., 571 

M. a G. Truck and Engineering Co., 
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New Era Signs, 627 

Newton & Wright, 487 
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Co., 22 

ai Electric Light & Power Co., 
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Osram- Robertson Lamp Works, 208 

Pernambuco Tramways & Power Co., 
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Pirelli, 85. 684 
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Priestman Bros., 373 
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Storage Co., 654 

Productive Engineers. 544 

Railless Electric Traction Co., 180 

Railway Finance & Construction Co., 
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Ramsden Green, 402 

Record Electrical Co., 544 

Reed Bros. Engineers, 318 

Resisto Electrical Manufacturing 
Co., 85 

Rugby Lamp Co., 263 

Runbaken Magneto Co., 402 

Rural Electricity Supply, 711 

Ruthin Electric Supply, 85 

South Metropolitan Electric Light & 
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Spencer, John, 208 

Strode & Co., 291 

Sun Electrical Co., 236, 544 

Telephone Co. of Egypt, 236 

Torpoint Electric Supply Co., 151 

Turner, G. H., & Co., , 544 
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Vandervell, C. A., & Co., 654 
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Oil in high-pressure switchgear, Sub- 
stitutes for, 474 
Oils for transformers, Insulating, 4/5 
tunities throughout the world, 
Our trading, 36 
Organisation, 
Organisation, Industrial, 1 
‘on of electricity supply, The 
National business, 65 
National industrial, 385, 


Organisation of British engineering 

industry, The, 652, 708 
f Organisation of science, 

Orwell electric vehicles, 344 

Output of U.S. power stations, 
trical, 

Overhead wires and cables, 342 

Usygen and hydrogen installation, 
electrolytic, 475 


Organisation, 
Organisation, 


Elec- 


An 


pei" Canal, Electricity on the, 
1 *. 
Panama Canal locks, Electrical opera: 


tion. ol, 
Patent. applications, 456, 676, 699, 704 
i 201, 255, 913, 


Patent restoration, 49, 79, 

509, 676 
Patent specifications, Renumbering of, 9 
Patents and alien enemies, 53, 117, 172, 


Australian, 153 
and trade marks, 652 
during 1916, List of 


Patents Board, 
Patents, designs, 
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British, 
Patents in war-time, 498 
Patents, New, and Published specifica- 
tions, B. 64, 96, n 188, 916, 
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636, 664, 692 
Patents, The 
Pay wallets, 647 
Peat fuel, Danish, 653 
Peking Government University, Engi; 
neering equipment required fof, 
Pe-centages, ule-of-thumb in, 
Petrograd electricity plans, 400 
Petrograd Lighting Co. of 1886, 378 
Fraenix Assurance Co.’s building, Elec- 
trical equipment of, 
Photographic work, Over-run gas filled 
lamp in, 251 
Piatiaum, A substitute for, 271 
Plasnum leading-in wires, Substitute 


for, 
Pocket lamp progress (Efandem Co.). 


Post Office engineering department, 
London, 739 
Powdered coal, Burning, 244 


Power and heat for chemical plants, 
651 

Poser, Cheap, 512 

Power factor in three-phase supply. 


tarifis, Accounting for, 557 
Pow er-house window, From the, 
** Rover,” 547 
Precipitation of smoke and dust, Elec- 
rrical, 74 
Pressure curves of large high-tension 
networks, 417 
Private arrangement, 112, 172, 339, 593 
17111715 of war, Educational books 
for British, 708 
Prizes, French. 
Pribiems, Two interesting, 128, 148, 
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T. C. Elder, 449 
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INDUSTRIAL ORGANISATION, 


As a nation we know a good deal more about German 
means and methods than we did a year and a half ago, 
and the voices of those who have cried for years in 
the wilderness anent the national importance of in- 
dustrial reform are now listened to. The outstanding 
characteristic of the German is his thoroughness. It 
permeates his every walk of life—even his methods of 
'"frightfulness." At times this characteristic, 
coupled with a good proportion of Dummheit, leads 
him into the most absurd and impossible of situ- 
ations (as witness the majority of his diplomatic 
machinations)—at times, it leads him into a positive 


| bewilderment of micro-detail (as witness many of his. 


researches, which produce an amazing wealth of in- 
digestible data but no conclusions). These, however, 
are the results of becoming obsessed by the system, 
and they do not alter the fact that Teutonic develop- 
ments during the past fifty years have largely resulted 
from Teutonic thoroughness. Without any attempt 
to transplant a German quality to an uncongenial 
soil we shall do well to adapt any good features that 
we have observed in German industrialism and com- 
mercialism to our own circumstances before the Ger- 


man detects and tries to remedy the defects of his 


[1] 


system. í 

As we have heard very frequently of late, the 
broad principles of prosperity are that as little as 
possible of manufactured products be imported, and 
that organised efficiency of equipment, processes and 
policy be found not only in individual firms and in- 
dividual industries, but also in our national industry 
asa whole. A central body is needed which shall be 
qualified and equipped to collect information relating 
to markets and sources of supply and able to deal 
with the whole of our industry and commerce as one 
vast business enterprise. In a large industrial under- 
taking there are frequent conferences of depart- 
mental heads to ensure that the whole concern 
which may embrace works in half a dozen towns, 
is taking best joint advantage of markets and transit 
facilities. From time to time, fresh works or fresh 
departments are started to take advantage of the by- 
products of others or'to supply the needs of others 
in the joint concern. Why should such organisation 
and such policy stop short at the largest private 
firms? Why not national conferences along similar 
lines? If Government lethargy and hopeless official- 
dom form the chief stumbling block, then that block 
should be cleared away, or else the manufacturers 
and commercial firms of this country must establish 
an organisation of their own. There seems nothin; - 
impossible in the suggestion that every firm should 
be given a number of votes proportional to its pro- 
ductive turnover, and invited to assist in electing a 
central body w hich should have the development of 
national industry and commerce as the beginning and 
end of its aims. 

If there be a chance of such a body getting effec- 
tively to work, it is imperative that the first steps 
be taken by firms and individuals of high standing. 
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so that no suspicion of private interest be aroused. 
and it is equally important that it be understood that 
the co-operation of every firm, large and small, is 


. needed. There can thus be formed what may be 


called an Industrial Parliament, entirely free from 
the baneful influence of politicians. Its resources 
will be immense without placing any appreciable 
burden on individual '' constituents." Provided that 
there is nothing of a hole-in-the-corner nature about 
the floating of such a scheme, there seems to be no 
reason why it should not at once assume national pro- 
portions. As a national organisation, embracing every 
industry, nothing could resist its activities, and we 
believe that on a proper elective basis it would com- 
mand general confidence and energetic support. 

A matter closely associated with the'lessons in 
national industrial organisation and intensive organ- 
isation of individual works taught to us by the pre- 
sent.war, is the value of national testing and appro- 
ving. For years past the National Physical Labora- 
tory has been gaining rapidly in reputation, and 
ever-increasing numbers of private firms have taken 
advantage of the services it offers in standardisation 
and testing work. Now that it has been made the 
final arbiter in so many matters connected with the 
production of munitions, its scope and qualifications 
should be brought home more clearly than ever to 
manufacturers all over the country, and its relations 
with British industry should be permanently improved 
thereby, to the benefit of all concerned. 

It is no mean work which the National Physical 
Laboratory.has accomplished in extending its staff 
and equipment to undertake the responsible work of 
testing wireless and all sorts of other electrical equip- 
ment—on top of an immense amount of research 
work and mechanical standardisation and testing. 
such as inspection of gauges (the final arbiter of accu- 
racy in shell production), testing constructional mate- 
rials, and so on. In due course publication of what 
has been done, and the means whereby the high 
standard of precision has been maintained, should 
inspire confidence and excite that interest which has 
unfortunately been rather lacking in the past. In 


short, its services in war work should place national 


testing and standardisation on a broader, firmer basis 
than heretofore. This, in conjunction with the revo- 
lutionary reorganisation which has taken place in 
our industry as a whole, will place us in a much better 
position to face the industrial struggle to come. And 


there is reason to believe that we shall need every 


advantage that can be given to us by circumstances 
and by our own efforts. 


| THE outbreak of the conflict now 
Telephony in raging between civilisation and barbarism 
cut short experimental research in the 
Old World and compelled our investigators to turn their 
attention from peaceful progress to the arta of war; 
especially was research in wireless telegraphy and telephony 
forbidden ground except to the scientific staffs of the Army 
and Navy. Just, before the commencement of the war 
sundry hinte were thrown out by the Marconi Co. as to the 
approaching suocess of ite efforte to place wireless telephony 
on a commercial footing, but whether sufficient progress 
had been made to enable our defenders to make use of it 
in the course of their operations we do not know, and if we 
did, we should not tell. But in the Western Hemisphere 
no such restrictions obtained, and our American friends 
made good use of the unique opportunities at their com- 
mand, with the result that the year 1915 will for ever be 
distinguished by two great achievemente—trans-Continental 
and trans-Atlantic telephony. 
The former was inaugurated on January 25th, when the 
veteran inventor of the telephone, Dr. Alexander Graham 
Bell, conversed with his assistant of 1876, Mr. T. A. 


Wateon, over 8,400 miles of line between New York and 
San Francisco, a line consisting of 1,480 tons of copper wire 
per circuit, carried on no fewer than 180,000 poles. "That 


the human voice unaided should be capable of energising so 


great a mass of metal, of so attenuated dimensions, 80 
effectnally as to be isable at the far end of the line, is 
inconceivable ; the feat, in fact, was only made possible by 
injecting into the circuit energy derived from external 
sources by the aid of relays, the development of which in 
itself was a striking achievement. 

No such assistance en route was possible in the case of 
wireless telephony ; once launched, the:etherial vibrations 
must pursue their course on their own merits, and 
therefore we may perhaps regard the latter accomplish- 
ment as the more remarkable, although it represented 
only a tentative performance, and has not, like the former, 
become a commercial proposition. In this instance the 
human voice controlled at their source electric waves which 
traversed a distance of 4,900 miles, and still remained 
capable of being understood when reconverted into sound 
waves. As the longest distance covered in the former case 
was 4,750 miles, the palm for the greatest distance of trans- 
mission of speech must be awarded to wireless telephony. 
What will be accomplished in the future we cannot say, but 
we can safely predict that future achievements will 
put in the shade anything that we dare imagine now. And 
these two great feats in themselves sutfice to mark the year 
as one of the most notable in the history of electrical 
methods of communication. 


THERE has been no holding back the 

copper. copper market, the strength of which 
increased daily during the closing weeks of the old year, and 
which shows no signs whatever of relaxing. There has 
been an enormous business done in America, a large pro- 
portion of which was on behalf of the Allied Governments, 
and it was the buying in this connection which definitely 
pushed the market up to round 22 cents a lb. for electro- 
lytic, the movement in America being followed by an 
upward rush in prices here which has carried refined 
material to about £111 a ton c.i.f. Liverpool. The position 
is one of the greatest gravity, for stocks have been reduced 
to entirely trifling proportions, and it seems hopeless to look 
for any substantial abatement in the material conditions 


ruling the market at the present juncture. It is all too 


apparent that the world’s production has proved unequal 
to meeting the enormons demands for munitions. While 
production cannot well be extended, there seems no limit to 
the absorption of metal for war pups It is estimated 
by those in a position to speak with dome authority, that the 
Allies are using up about 85,000 to 40,000 tons of oopper 
a month, and the estimate seems to be pretty well based as 
far as can be ascertained from the b indications avail - 
able. | 

There are, of course, no approximate figures either of pro- 
duction or consumption now issued, but as the world's output 
of copper can be put down at about a million tons a year, 
the importance of the war can easily be gauged from a con- 
sideration of the facta set forth. So far as general consump- 
tion is concerned, each week sees a lessening in the business 
done. Labour scarcity is reported in all directions, while 
copper is practically too dear to be used for anything other 
than munition requirements, where expense is a factor which 
never enters into consideration. How far the upward move- 
ment may be carried is a mere matter of conjecture, but it 
may be said that there is not the slightest sign, so far, of 
any relief coming to the situation. No doubt, if there were 
any sign of peace there would be a sharp break in prices, 
but it is by no means a foregone conclusion that the termina- 
tion of hostilities and the resumption of normal national 
conditions in Europe would produce a permanent lowering 
of prices, for the accumulated demands of the warring 
nations, to say nothing of the necessity of making good the 
hundreds of millions sterling of damage, might quite easily 
keep co for an indefinite period upon a higher plane 
than has been seen within living memory. 
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| ELECTRIC COOKING AT EUSTON STATION. 


connection with the handsome new dining-room which 


bas recently been opened by the London and North-Western 
Railway Co. at Euston Station, advantage has been taken of 
| the opportunity to install a modern, and indeed model, 
“system of electric cooking, in substitution for the previous 


> " * 
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cooking arrangements which involved the use of steam 
and gas- heated apparatus. 

The complete electrical equipment has been supplied by 
the Brompton and Kensington Accessories Co., and is 
installed in a basement kitchen, and servery and grill 
adjoining the dining-room. The kitchen equipment com- 
prises four ovens, each measuring internally 2 ft. by 2 ft. 
by 2ft. 6in. high, with the heating elements arranged 
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LARGE BOILING TABLE, Euston STATION ELECTRIC KITCHEN. 
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‘around the sides and back. Seven different heats are provided, 
controlled through two three-way Diamond H switches, 
with pilot lighta, in which the bulbs are enclosed in metal 
spinnings to safeguard against breakages, and Zed fnses— 
accessories of this type being used throughogt the equip- 
ment. Above the oven range is a hot closet, with a 
maximum loading of 3 Kw. controlled by two single-pole 
switches, and the total loading of the oven range is 23 Kw. 
Adjoining the oven range are two ham-boilers, each 
of 30 gallons capacity taking about eight average-size hams, 
together these have a loading of 7°5 KW., and adjoining this 
apparatus is a double grill for kitchen use, both apparatus 
being provided with heat regulation, and the latter—with 
7 KW. loading—having four push-and-pull switches, with 
fuses and pilot lights. In the centre of the kitchen is what 
forms, in more senses than one, the technical pièce de 
résistance of the equipment—a large boiling table equipped 
with 23 hot plates of from 2,000 to 1,200 watte maximum 
loading, giving a total loading of 38:6 kw. Each plate is 
provided with a three-heat regulation switch, fuse and pilot 
light, these accessories being arranged round the frame of 


the top plate. A bain-marie, arranged in two sections 
with 1,500 watts, maximum loading, a hot closet for 1, 000 


plates with two-héat regulation and a loading of 3:7 KW., 
and a vegetable steamer with six nests, and a 4°5-Kw. loading 
with three-heat regulation, are also installed; while adjacent 
to the service lifts in the entrance, which communicate 
with the servery above, is a small hot closet, of 2-3-kKw. 
loading, for keeping the food warm while en route to the 
servery. The service lifts are of the Waygood automatic 
type, with push-button control. | 

In the servery —which is, of course, close to the dining- 
room—there is, adjacent to the lift, a vegetable server with 
a 4°2-Kw. loading and two heats to each compartment; the 
top plate of this server is arranged for the reception of two 
nesta or upper sections of the vegetable steamer, which are 


VIEW IN THE SERVERY, SHOWING CARVING TABLE AND VEGETABLE SERVER. 


transferred direct with their cooked contents to it, pre- 
tory to serving. Two soup tureens kept hot by means 

of water baths are also fitted ; the heat regulation is con- 
trolled by six push-and-pull switches. 
The servery also contains.a large carving table with five 
cutting dishes for joints and other sundries ; an electrically 
heated shelf behind enables plates and food to be kept hot 


while waiting delivery, and hot cupboards are also provided 


below the table for keeping food warm. 


The total loading of this apparatus is 10 Kw. and heat 


regulation by means of six single-pole switches is provided. 
Yet another piece of apparatus has been installed—viz., 
the dining room electric grill, which, as usual, is adjacent 


to, and visible from, the dining room. This has two grill- 


ing compartments, with hot closets above and below, and 
has a 12:5-Kyw.loading. The switches in this case are of the 
push and pull type. It will be seen that the equipment is a 
very complete one in every way, and the kitchen is in many 
respects a model one, being provided with mechanical venti- 


lation, fresh air being introduced and used air exhausted 
through special trunking, while the kitchen is tiled and 
finished in white, and electrically lighted throughout. In 
fact, one cannot help the reflection that such an excellent 
example of modern hygienic cooking methods should not be 
hidden from the public view, and that both the company 
and the public would be gainers were it allowed to advertise 
itself directly, as well as indirectly, by the excellent cooking 
results which, we understand, are being obtained. It may 
be mentioned that each apparatus is on a separate fused 
circuit and each circuit is led through a meter with a view 
to obtaining complete cost records. 

The total number of meals served at present per day is 
about 400 ; the equipment, has a total loading of 130 Kw. 
The work has been carried out under the supervision of 
Lieut.-Colonel Cortez-Leigh, T.D., R. E., chief electrical 
engineer to the L. and N.-W. Rly. Co., to the requirementa 
of the Hotel Department. | 

————— 


DIRECT-CURRENT MOTOR MAINTENANCE, 
| Br S, LEES, 


(Continued from Vol. 77, page 838.) 


The box type of brush-holder has now almost completely 
ousted the hinged-arm or the grip type which was so 
prevalent a few years ago. The grip-holder, when con- 
structed properly, with due regard to ite right application, 
makes a thoroughly good and satisfactory brush clip; the 
box type, however, possesses peculiar 1 which 
render this form more suitable for use on modern multipolar 
motors. The smaller amount of circumferential space 
occupied by the box-holder afforts greater protection against 
the detrimental effects of *'flash-over." 
And with a tendency ever towards 
economy, especially in the direction of 
cubical dimensions, the commutator end, 
particularly in the small-powered machines, 
becomes a detail of extremely restricted 
dimensions, and consequently, the 
short-pitched brush gear, practically un- 
avoidable under such circumstances, gets 
uncomfortably crowded. Hence, faults 
which become manifest in “‘flashing-over ” 
invariably play havoc with the brush-gear. 
It is possible, and moreover, by no means 
a rare occurrence, for a “ flash-over " to 
maintain an arc sufficiently destructive in 
effect to wréck the brush-holders—the 


not under-rated. The complication of 
detail so. common in brush-holders of 
only a few years ago has gradually. dis- 
appeared, and the absence of knock-off ” 
catches has rendered the present-day box- 
type holder a very simple affair by com- 
parison with ite earlier prototypes. The 
helical spring, too, has given way to some 
modification or other of volute spring of ribbon section ; and 


buy suitably shaping the free end of the spring to correspond 


to the brush head, auxiliary triggers are dispensed with. 
Given a sufficient number of convolutions in the spring, 
tension adjusting gear is unnecessary, as the pressure exerted 
at the free extremity of the spring is practically uniform 
throughout the comparatively small range of. travel re- 
quired for nearly all, if not all, commercial brushes. 

Many manufacturers have adopted this construction as a 
standard type, using the same size of holder in multiple as 
required. -Some little time back two well-known makers 
had turned out quite a number of big machines fitted with 
this type of brush-holder for tramway traction service. In 
both cases under review the brush-gear was of unusually 
massive build, but an unforseen weak point pretty nearly 


caused the condemnation of the whole brush-gear. This 
- circumstance. came about as follows: The. position of the 


brush-spring normally stood out considerably proud of the 
body of the holder casting, as will be seen on reference to 


circuit fuses. remaining intact, although ' 
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fig. 8. Obviously, under the abnormal conditions inseparable - 


from traction operation, the effects of ** flashing-over ” would 
be more concentrated on the outside turns (a) of the spring 
than on any other part, and so it proved. Spring renewals 
became of rather too frequent occurrence, and there was 


always the added danger of a severed spring uncoiling and 
coming in contact with the commutator many bars behind 


/ 


COMMUTATOR. 


FId. 8. 


the same line of brushes. The writer has good reason for 
citing this case, as he had the pleasure of rehabilitating 
a number of installations of machines afflicted with the 
trouble described. An effective expedient for protecting 
brash-gear, especially the weaker and more exposed details 
thereof, is to shield the holder with a guard made of vul- 
canised fibre (sheet), one method of application being 
represented at a in fig. 9. 

As an external protective agency the employment of vul- 
canised fibre finds many useful applications in the operation 
of electrical machinery. A prolific source of breakdown is 


Fig, 9. 


that arising from the failure of field-coil connecting wires. 
In practically all makes of machines, especially of motors, the 
conventional short tag of wire is used. Sometimes in the 
winding of the spool a finishing turn of heavier gauge wire 
is used for strength, but invariably the frail tag end issues 
at a point more or less inconvenient for connection with the 
adjacent coil. After the usual servings of spirit varnish the 
insulation becomes so brittle that great care is required in 
handling to avoid breaking off the said tag end of wire, 
which would, of course, neces:itate unwrapping the coil 
covering before repair could be made. There are very few 
firms indeed that fit a really sound and mechanically safe 


Fie. 10. 


terminal attachment for field-coils. Two neat devices for 
this purpose are shown in figs. 10 and 11. As a safeguard 
against accidental breakage or damage to the connecting 


wires, a good plan is to protect the leads by a length of 
fibre tubing, as represented at à in fig. 11. Fibre tubing 
may also be used with advantage on the terminal ends of 
brush-leads and similar connections. This addition obviates 


Fra. 11. 


the unsightly mess of a matted bunch of greasy dishevelled - 


braiding or flabby overgrown heap of decomposing rubber, 
and, moreover, makes for greater safety. The desirable 
neatness too of the finish given to such connections is obvious 
on reference to fig. 12. f 

Regarding carbon brushes, the writer asserts deliberately 
that practically all the troubles arising therefrom are caused 
either directly or indirectly through insufficient discrimina- 
tion being made in their selection for the various classes 
of duty. There can be no excuse (except perhaps, 
economy) for using unsuitable brushes, as any reputable 
maker can supply carbon brushes graded to fit every known 
condition of working. What is commonly known as 
blackening of commutators is a condition which can be 
usually corrected by a suitable change of brushes. There 
is a growing tendency toward the wider use of plain or 
metal-capped brushes withont bonding strips or cords, 
especially for low-powered motors. This cannot be looked 
upon as other than a retrograde step, as (ven if a number 
of brushes of the same design are used, the absence of any 


Fig. 12. 


properly defined path for the brush current leads to al? 
manner of trouble, and the inevitable heating which is set 
up destroys the tension spring, and insidiously weakens the 
holder at some slim part or other, such as rivet, pin, screw, 
&c. Greater tension, too, is required to ensure sufficient 
contact between the spring member and the brush; 
obviously, the life of the brush is,considerably reduced 
thereby. For bonded brushes, provabl y the best method 
of amalgamating the flexible copper member with the 
carbon mass is to employ some binding medium which 
allows of the connection being made while the brush is in 
the plastic stage. The common method of soldering the 
bond to a metal cap or pin is unreliable, and the use of 
screw-clips and claws is equally bad, as, in addition, the 
practice renders & large proportion of the brush unusable. 
This detail is admittedly a weak point. There can be no 
excuse, however, for the existence of the many wretched devices 
which are to be seen at the other extremity of the brush- 
bond. For instance, the brushes of a certain standard 
1,000-Kw. machine were fitted with bonding cords which 
terminated in toy-like thimbles secured by 4 in. Whitworth 
screws, the tapped hole in the thimble socket being 
insufficient in section to carry even a couple of full threads. 
The employment of separately attached terminals or thimbles 


* 
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is bad and quite unnecessary, as suitable eyelets may be 
formed easily on the flexible bond itself by pressing or 
welding. Of the various methods in vogue for securing the 


eyelet end of the bond to the brush-holder or its spindle very 


few can be described as good, some are indifferent, the 
majority distinctly bad. Naturally, the ordinary threaded 
screw is largely used, and if due regard be paid to proper 
proportions, this method of making the connection provides 
& secure and efficient fastening. But one might, not alto- 
gether unreasonably, wish for a more facile and digni 

way of securing a refractory brush-bond on a bottom set of 
brushes of a 1,000-Kw. generator, than by means of a 
No. 5 B.A. round-head screw, the operator lying face upward 
with spinal column at a most unnatural angle. For this 
purpose such ridiculously small screws are al her out of 
place; nothing smaller than a -in. Whitworth, or 
equivalent thread, should ever be used, and loose washers 
should be avoided always. A good form of screw is shown 
at fig. 18. The type of pin plug (fig. 14) is used on some 


. makes of motors, various kinds of socket being available ; 


in one form a spring clip is attached to the brush-holder by 
means of screws, in others an extension of the holder itself 


is made to form a socket into which the said pin is intro- 


duced. To be really efficient a pin-plug for this kind of 
duty should have a bifurcated shank and be brazed or 


E BRAZED HERE. 
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Fig. 15. 


welded to the flexible tape or cord, and fit into a correctly- 
drilled socket, one form of this attachment being shown at 
fig. 15. The shoulder at a is to prevent the pin from 
touching the commutator, as it not infrequently happens 
that the careless replacing of a brush-bond resulte in a 
badly-grooved commutator, when the connecting pin is un- 
shouldered. Some makes of brushes are fitted with bonds 
of inordinate length, especially for the smaller sized motors ; 
great care should, therefore, be exercised in fitting so as to 
avoid making: accidental contact with the motor case, or 
fouling the brush tension spring or trigger. The writer has 
experience of many cases where unnecessarily long brush-leads 
have become welded to the motor frame, causing considerable 
damage and inconvenience, through being disturbed during 
cleaning operations. 

Another fruitful source of trouble is the failure of the 
external insulation at the commutator end clamp-ring, as 
indicated at a, fig. 16. Usually, the breakdown is not 


primarily due to inherent defects or flaws in the insulation 


FI d. 16. 


itself, but rather is the resultant effect of the time-honoured 


practice of binding with string or twine. The inconsistent 
practice of covering a fairly wide space of mica or micanite 
with cotton or hemp banding is really ridioulous. To argue 
that a serving of ‘shellac solution is afterwards applied only 
aggravates matters, as the inevitable shrinkage that takes 
place renders the banding brittle and easily severed ; more- 
over, the interstices between the several turns afford lodging 
places for dirt and grease. Farther, to re-string an unwound 
band in situ is not an amateur's job, even were such a 
course recommendable, which it is not. This practice, still 
widely persisted in, is bad, mechanically and electrically, 


and it would seem, surely, that some better form of finish 


should not be beyond the resources of the progressive manu- 
facturer. A satisfactory method was employed by one of the 
pioneer firms for a good many years, on fairly high-voltage 
machines. 

The practice of '‘‘ grooving ” commutator bar insulation 
as a panacea for sparking troubles has seb hee a very short- 
lived vogue, and perhaps rightly so. Doubtless, many 
cases of sparking have become amenable to some modifica- 
tion or other of this kind of treatment, but its application 
as a cure-all savours somewhat of the tall order." 
Endless expedients have been devised and used with 
more or less success in the amelioration of sparking 
arising from external causes, and every plant attendant will 
have faith in his own particular pet palliative for adminis- 
tration in refractory cases. One might wish there were 
fewer proprietary nostrums on the market, as such so-called 
commutator compositions do more harm than good in 
ignorant hands, and it is by such that these substances are 
mostly used. Purely external sparking can be invariably 
traced to some well-defined cause or other, and when shorn 
of the profound mystification which usually surrounds the 
diagnosis of such affections, the disturbing factor oftener 
than not proves to be of an almost ridiculously simple 
character. 

Given fair treatment a commatator will run for a sur- 
prisingly long time, even when it has become worn consider- 


ably out of truth, It is a mistake, however, unduly to 


overrun a machine when in such a state. The best policy 
always in such circumstances is to have the commutator 
properly trued up before the inevitable mishap oocurs. Of 
the two methods available—turning and grinding, it is pretty 
safe to say that neither has much, if any, advantage as 
regards the finished job over the other, all things else being 
equal. The turning of commutator metals demands the 
services of the skilled turner experienced on this particular 
class of work. On the other hand, a satisfactory job may 
be made by an unskilled hand (that is.to say, one in- 
experienced at turning) with a good grinding machine. 
This is rendered possible by the employment of devices 
hitherto found only on the more expensive and fixed machine 
tools. Control of feeds and speeds is now obtained with 
micrometer-like precision, and the possibility of over- 
running is eliminated by automatic reversing and stop- 
gear motion. One great advantage of the modern 
commutator grinder is that the commutator which is being 
operated upon also drives the grinder, usually by means of 
friction gear. With the older types of grinding machine 
the necessity for some external source of driving agent often 
added to the difficulties of overhauling a commutator. Of 
course, there are Jimits to the application of grinding $n situ, 
especially in small sizes of motors—say, 20 H.P. and down- 
wards. Improved methods of design and manufacture have 
rendered the withdrawal of an armature quite a simple 
matter,and no special appliances are necessary for its sub- 
gequent insertion between lathe centres. Once it is properly 
chucked, the actual work of. turning up the commutator is 
performed with less expenditure of labour and time than if 
grinding were reso to. When truing a commutator 
by turning, light cute only should be taken, especially at 
the start, as the bulk of the cutting is on white stock, and 
mica quickly turns the edge of the tool. Heavy cuts, too, 
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have a tendency to spring the commutator bars and open 
the mica, thus presenting openings for the entry of 
metal dust and chips. A good average cutting speed is 
90 to 100 ft. per minute, using a sharp V tool having 
slight top rake and set at centre of work. A good finish is 
obtained with “ medium " and “ fine" carborundum cloth. 
To prevent the lodging of cuttings between the commutator 
connnections a stiff paper covering should be previously 
attached in a suitable manner. The practice of swathing 
the armature winding at this part in canvas wrapping has 
much to recommend it, and has, in fact, been adopted 
by a few makers. Instead of the conventional rope aling 
commonly used for lifting armatures, a form of cradle, as 
shown at fig. 17 is better, as, with the latter, risk of damage 
to winding, commutator, &c., is practically non-existent. 
The writer has had the pattern illustrated made up of a 
suitable sizs of Gandy belting with patch eyelets as shown, 
for handling armatures up to 6 tons in weight. 

The fitting of new brushes is an operation far too casually 
treated ; so also the re-bedding of the whole of the brushes 
after skimming up the commutator is often neglected. 
Obviously, owing to the reduced diameter of the com- 
mutator, the brush face and commutator surface will not 
coincide, The initial correct shaping of the brush face is 
of the utmost importance, and new brushes should never be 
left to shape on the commatator unassisted ; neglect of this 
measure results in scorching and discoloration of the com- 
mutator surface, which then requires restoration. 


(To be continued.) 


SOUTH AFRICAN MUNICIPAL ELECTRICAL 
ENGINEERS IN CONGRESS. 


THE first annual Congress of the Association of Municipal 
Electrical Engineers (Union of South Africa) was held in 
Johannesburg, commencing on Monday, November 15th, 
and terminating on Saturday, November 20th, 1915. There 
were present the undermentioned municipal electrical 
engineers :— 
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M. McDonough, Bethlehem. T. C. Wolley-Dcd. Pretoria. 
W. F. Long, Cape Town. B. Sankey, Port Elizabeth. 
G. H. Swingler, Cape Town. A. S. Munro, Pietermaritzburg. 
J. Roberts. Durban. | F. Castle, Oudtshoorn. 

E. Poole, Durban. N. D. Ross, Potchefstroom. 
J. H. Blatchford, Greytown. W. Bellad- Ellis, Queenstown. 
J. R. English, Heilbron. R. Mortimer, Roodepoort. 
T. Millar, Harrismith. W. Leonard, Standerton. 

J. H. Dobson, Johannesburg. — Ward, Newcastle. 

F. T. Stokes, Johannesburg. L. L. Horroll, Pretoria. 

E. T. Price, Johannesburg. L. B. Proctor, Boksburg. 

T. Jagger, Ladysmith. W. S. Guildford, Boksburg. 


On Monday the delegates were welcomed by the Mayor 
(Mr. Norman Anstey) and the chairman of the Tramway 


and Lighting Committee (Councillor T. F. Allen). Prof. 


J. H. Dobson, general manager, Gas, Electric Supply and 
Tramways Department, Johannesburg Municipality, was 
unanimously elected President for the year, and in the after- 
noon the members visited the Rosherville power station of 
the Victoria Falls and Transvaal Power Co., returning to 
Johannesburg at 6 p.m. 

Un Tuesday morning the delegates visited the Crown 
mines, and were received by the general manager, 
Mr. A. J. Brett, and the underground manager, Mr. 
Simpson. The party went down the mine, visited the large 
underground electric pumping plant, and afterwards in- 
spected the surface plant. In the afternoon, the President, 
Prof. J. H. Dobson, delivered his inaugural address, and 
was accorded a hearty vote of thanks by Mesars. T. C. 
Wolley-Dod, of Pretoria, and B. Sankey, of Port Elizabeth. 
Mr. W. F. Long, city electrical engineer of Cape Town, 
read a short paper, entitled ** Some Notes on the Prevention 
of Corrosion in Condenser Tubes,” and a lengthy discussion 
followed. í 

On Wednesday the Congress met at 10 a.m. at the 
Town Hall, and after informal business, Mr. John Roberta, 
borough electrical engineer, Durban, read a paper on 
* Tariffs of Prices for Electricity," which was fully 
discussed. In the afternoon the delegates visited the 
power station of the Randfontein Estates and Gold 
Mining Co., being welcomed at the mine by Mr. T. P. E. 
Butt, the chief electrical engineer to the company. 

Next morning a paper on Diesel Engines was read by 
Mr. W. Bellad-Ellis, borough electrica! engineer, Queens- 


Photo, : Brittain, 
A GROUP OF THE DELEGATES AT THE CONFERENCE OF THE MUNICIPAL ELECTRICAL ENGINEERS OF SOUTH AFRICA, 
Held at Johannesburg (S. A.). 
Back Row.—M. McDonough, Bethlehem ; J. R. English, Heilbron; T. Jagger, Ladysmith ; T. Miller, Harrismith ; J. Roberte, 


Durban (Member of Council) ; T. C. Wolley-Dod, Pretoria 


(Johannesburg. 


; B. Sankey, Port Elizabeth (Member of Council); E. T. Price, 


Johannesburg (Hon. Treasurer); F. Castle, Oadtshoorn ; G. H. Swingler, Cape Town. 
Borrom Row.—W. Ballad-Ellis, Queenstown (Member of Council); F. T. Stokes, J ohannesburg (Hon. Secretary) ; W. F. Long, 
Cape Town (Vice-President); J. H. Dobson, Johannesburg (President); A. S. Munro, Pietermaritzburg; W. H. Blatchford, . 


Greytown ; E. Poole, Durban. 


(Names reading left to right.) 
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| town, and after discussion the members visited the various 


places of interest in the town ; in the evening they were 
the guests of the S.A. Institute of Electrical Engineers 
at the Transvaal School of Mines and Technology, when 
Prof. J. H. Dobson read a paper entitled The Distribu- 
tion Plant of the Johannesburg Municipal Electric Supply 
System," receiving a hearty vote of thanks from the Council 
of the Institution for his valuable paper. " 

On Friday, further discussions on the papers read during 
the week took place, and in the afternoon the Johannes- 
burg municipal power station and distribution system were 
visited, also the large municipal abettoirs. 

The Congress was brought to a conclusion on the follow- 
ing day, Saturday, when informal business was transacted, 
and the additional officers and Council were elected for the 
ensuing yeer, making the complete. list as follows :—Pre- 


Bident, J. H. Dobson; vice-presidente, W. F. Long, B. 
Sankey, John Roberts, W. Bellad-Ellis ; hon. secretary, 


F. T. Stokes ; hon. treasurer, E. T. Price. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


An Expansible Boring Cutter. 


MSSRS. VISLOK, LTD., of 2, St. Bride's House, Salisbury Square 
E.C., have recently placed on the market a new patented adjustable 
double-en ded cutter for finishing holes in boring work, which is 
known as the "Gauge-all" The new cutter consists of two high- 
speed tool steel ends connected at the centre by special soft metal 
alloy. When, after the usual wear, it is necessary to increase the 
length of the cutter to its original dimensions, this is achieved by 
lightly hammering the alloy centre, which, being compressed, 


Fig. 1—METHOD oF EXPANDING CUTTER. 


forces out the steel ends, A U-shape iron or brass clip is placed 
round the alloy centre in order to facilitate the operation, and it 
will be noted that as the machine-man himself does this work, 
frequent visite to the tool room are dispensed with. A "Gauge- 
all“ cutter with one centre has finished 200 holes, 3 in. by 10 in., 


in steel castings, and as new centres can be put in by the makers, 


FIG. 2.— CUTTER, SHOWING ALLOY CENTRE. 


ite life oan be still further prolonged. The ordinary cutter after 
about three visits to the toolsmith, has lost ite nature, and there- 
fore the new tool represents a great saving of tool steel—an 
indispensable commodity at the present time—and time, which is 


Fig. 3.— GaAUGE-ALL" CUTTER EXPANDED. 


always costly. We understand that the Gauge-all cutter has 


deen thoroughly tested for a long time, mainly on steel castings, 


with moat satisfactory resulta, and that in practice it has proved 
as stiff under a heavy cut as a solid steel outter. . 


Witton ?“ Motor Starters and Controllers. 


THE GENERAL ELECTRIC Co., LTD., of 67, Queen Victoria Street, 
E. C., has recently issued a new illustrated catalogue V section 
supplement ’—dealing particularly with the numerous types of 
motor starters and controllers constructed by the company, which 
it is prepared to deliver either from stock or at short notice. 

All kinds of Witton” open, enclosed or semi-enclosed D.C. starters 
are stocked ; this also applies to plain A.C. motor starters. These 
motor starters comprise adjustable three-phase resistances, with- 
out any automatio features, mounted somewhat similarly to those 
used in standard D.O. starters. The resistances are adjusted to 
pase approximately full load current on the first contact and thus 
to start motors against full load torque. “Off contacts are 
provided. A spring return and on catch may Obe vrovided 
at a slightly increased prios. ae — 

For starting three-phase tquirrel.csge motors against loads not 
exceeding half full-load torque, " Witton” star-delta drum type 


Fic. 4.— Witton” MISTAKE-PROOF AUTO-TRANSFORMER 
STARTER. 


/ 


starters are to be recommended. These starters are suitable for 
motors tekirg a line current up to 50 amperes at 560 volte, three- 
phase. The "starting," "running" and "off" positions follow 
one another consecutively, so that it is impossible to go from the 
"off" to the running position without paesing the starting 
stop. 

Where equirrel-cage motors have to start against a greater 
torque than half full load torque, an auto-transformer starter 
should be employed ; these starters comprise an auto-transformer 
with tappings giving a voltage of 40, 60, 70 and 80 per cent. 


Fig. 5.— WITTON ' LIQUID STARTER FOR USE IN MINES, 
FLOUR’ MILLS, CEMENT WORKS OR DUST-LADEN 
ATMOSPHERES, 


of the full line voltage, together with a change-over switch, 
operated by an external handle. The transformer can be oil- 
immersed if desired. 

The well-known “Witton” liquid starter for continuous or. 
alternating current motors is also listed, and we understand 
arrangements have been made to hold a large stock of finished 
parts to facilitate quick delivery. 
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In the case of extensions to existing motor equipment or new 
motor equipment in improvised factories and workshops, the 
" dockyard" and factory types of motor-starting panels are 
especially suitable, These panels consist of a Salford switch and 
fuse (two-pole for D.C. and three-pole for A. C.), one ammeter, 
totally enclosed in the dockyard and open in the factory type, 
and one D.C. or star-delta starter, totally enclosed in the dockyard 


Fia. 6—FacTORY Type MOTOR STARTING PANEL WITH DOOR 
OPEN, SHOWING FUSES. . 


and semi-enolosed in the factory type. The panel is simply bolted 

in position on site and connected to the motor by leads in the 
way. 

For the control of small oranes and in other situations where 


* space is limited, Witton " 1 AR size controllers are suitable. 


In addition to the foregoing, other controllers and controller 
resistances are listed, as are automatic moter starters, ironclad 
reversing switches, shunt regulators, main regulators, multiple 
switch starters, single-phase motor starters, &o. 


Horn-Gap Fuses. 


Inthe Electrical World for December 11th, Mr. E. A. Dillard 
describes methods which he has found satisfactory for the protec- 
tion of small sub-stations against overload and breakdown of 
apparatus with high-pressure fuses, He prefers annealed copper 
wire for the fusible metal, though other metals would serve, and 
ha found it easy to calculate the time in which a fuse will blow 
under given conditions, but not so easy to ensure the speedy 
clearing of the arc that follows. 

The best shape of horn was found experimentally ; straight 
horns like portions of the letter V were not so good as horns 


Fic. 7.—HoRN-GAP Fuss. 


carved as in the accompanying figure, which shows the horn-gap 
used on overhead cirounjts at 22,000 volta; with these horns 
e» = was opened in half the time required with horns of other 


The horns were made of galvanised-iron pipe, provided with 
damping bolts at the base for the fuse wire, ‘which was also 


wrapped round the horns, but enclosed fuses were found more 
satisfactory, the fuse-wire being enclosed in a fibre tube surrounded 
with a glase tube capped at one end with a heavy brass terminal. 
On fusion taking place, the aro vapours are violently expelled from 
the open end of the tube, and the arc is quickly broken without 
damage to the holder. l 

Electric Hot-Pad. 


The HOTPOINT ELECTRIC HEATING Co., of 38, Poland Street, 
Oxford Street, W., have introduced a new flexible metal hot-pad— 
the El Comfo "—constructed of nickel-plated metal with a remov- 
able eiderdown cover, and sufficiently flexible as a whole to bind 
round an arm or leg or fit to the shape of the body. 

A special feature is the provision for temperature regulation, 
An even temperature can be maintained between 100° and 200° by 


Fig. 8.—" EL COMO“ FLEXIBLE Hot-Pap. 


means of a thermostatic cut-ont arranged inside the apparatus, 
while the temperature limit is fixed by a small switch lever at one 
end of the device. It is claimed that owing to the automatic heat: 


control, some five hours’ service can be obtained for jd. The 


Fic. 9.—ALUMINIUM Hor-PAD, 


apparatus is supplied with 4 ft. of specially reinforced flexible to 
1 Boi 6 ft. of ordinary cord and measures 10} in. by 6} in. by 

iu. thick. ` 

A non- flexible aluminium hot-pad is also supplied of circular disk 
pattern, with one side convex and the other concave to suit body 
curves. The temperature arrangements and covering are similar 
to the preceding type; the apparatus is 8 in. in diameter and 
weighs tlb. The heating elements are guaranteed for two years 
for the floxible and for five years for the non-flexible type. 


a + 


Japanese Electro-chemical Works.—H.M. Vice- 
Consul at Osaka reports that a company has been formed in Oaaka, 
with a capital of 350,000 yen (about £35,700 at par), for the manu- 
facture of caustic soda by the electrolytic process, and is going to 
erect a factory in Kyushiu, where hydro-electric power is fairly 
cheap. The machinery is to be Japanese. As a by-product 
bleaching powder will be obtained, and an output of 300,000 lb. 
of caustic soda per ‘month is spoken of. 


Renumbering of Patent Specifications, — The 
Patent Office announces that in order to give the public the advan- 
tage of having abridgments of specifications up to date while 
retaining their namerical sequence, applications for patents made 
subsequent to 1915 will be given new numbers when their complete 
specificationg are accepted, or become open to public inspection 
before acceptance. The new numbers will start with No. 100,001 
(without any indication of date) and will supersede the original 
application numbers in all proceedings after acceptance of the 
complete specifications, It is intended in future to issue abridg- 
ments of specifications in the illustrated official Journal a few 
weeks later than that in which their acceptance or publication is 
advertised, so that they will be available for search purposes soon 
after the printed copies of the specifications are on sale ; but, until 
the system is fully in force, they will only be issued when there 
are sufficient to make up a full sheet of 16 pages. The present 
series of abridgments will run concurrently with the new series 
in lm Journal until April, 1917, when it will be entirely super- 
83ded, 
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THE IGNITION OF EXPLOSIVE GAS 
MIXTURES BY ELECTRIC SPARKS. 


By J. D. MORGAN, A. M. I. E. E. 


—— — — — 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Birmingham, December 18th, 1915.) 


Tun ignition of an explosive gas mixture by a spark is com- 
monly considered to depend upon the communication of heat 
from the spark to the gas. When approaching the subject it 
is natural to suppose that the ability of the spark to ignite 
the gas can be expressed in terms of the heat energy of the 
spark. On examining the subject experimentally, however, 
a suspicion is soon created that ignition depends partly, if 
not entirely, upon some cause other than heat. 

Assuming that heat alone when accompanied by sufficient 
temperature is capable of causing ignition, it would appar- 
ently be right to suppose that the mode of producing electric 
sparks containing sutticient heat could have no effect upon 
the igniting property of such sparks. This, however, 1s not 
found to be the caee. 

Prof. Thornton has shown that a greater amount of energy 
is required to produce an igniting spark by an alternating 
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current than by a continuous current; and the relationship 
between the number of volis and amperes in the circuits 
immediately prior to the production of the sparks differs in 
character in the two cases. This fact is in itself sufficient to 
prompt the question : Does ignition depend upon eome factor 
other than heat? A variety of experiments suggest a reply. 
If an iron wire heated by an electric current (continuous) be 
held over the disk of a charged electrascope, it will be found 
that when the wire first becomes visibly hot there is no effect 
upon the eleetroscope and gas cannot be ignited. On gradu- 
ally increasing the current a condition of temperature is 
attained at which the electroscope steadily discharges. It is 
at this temperature that ignition occurs. Mr. J. R. Thomp- 
son has found that it is possible to ignite a cold explosive 
mixture by the incidence of X-rays on a platinum surface 
in it. ; 

Where a hot wire or spark is the source, ignition only 
occurs When ionisation is produced, and ionisation alone with- 
out heat has been found to be capable of causing ignition. 
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Ionisation accompanies the common electrical methods of 
ignition. 

It is well known that gas mixtures are only combustible 
when the proportions lie within certain limits. These limits, 
for methane and air, have been carefully worked out by Dr. 
Wheeler, and the least single igniting spark for mixtures be- 
tween these lunits has been investigated by both Wheeler 
and Thornton. Mixtures of methane and air containing less 
than 5.6 per cent., and more than 14.8 per cent. of methane 
are incapable of ignition. The most sensitive mixtures lie 
between 7.5 per cent. and 9 per cent. of methane. 

A common method of defining the least spark which will 
ignite a given gas mixture is by specifying the number of 
volts and amperes, or the number of amperes and the induct- 
ance in the circuit prior to the formation of the spark. On 
the assumption that this gives a measure of the ability of a 
spark to ignite a gas (or the “‘incendivity ” of the spark), the 
validity of the method has been rightly questioned. For 
both inductive and non-inductive circuits there seems to be 
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no sufficient reason, as will be explained later, for the assump 
tion that the energy associated with.a circuit prior to 17 5 
ing can be regarded as a measure of the incendivity of the 
spark. Nevertheless, there is a practical value in curves 
showing the relationship between the number of volts and 
amperes or amperes and inductance in circuits which when 
broken give rise to sparks capable of igniting @ given gus 
mixture, for they indicate..conveniently the practical condi- 
tions under which dangerous sparking mes possible. 

The character of the alternating-current curves is different 
from those for continuous current, and for a given voltage the 
amount of the current is always higher. Fig. 1 shows how 
at a fixed voltage (90 volts) the least current capable of pro- 
ducing an igniting spark in an 8 per cent. mixture of methane 
and air varies with the inductance of the circuit. It is inter- 
esting to note that in an inductive circuit at relatively low 
voltages the current varies but little over a wide range of 
voltage variation. An example is shown in fig. 2. A similar 
condition is found in fig. 4, The curves given in figs. 1 
and 2 show that the amounte of voltage and current, or cur- 
rent and inductance, capable of produeing dangerous sparking 
are comparatively small, and emphasise the necessity, already 
well known, of adequately safeguarding electrical apparatus 
to which explosive gases are accessible. 

The .experiments upon which the curves in figs. 1 and 2 
depend were performed with the aid of single sparks. The 
author finds that a single spark, which when repeated slowlv 
will not ignite a gas, will after a more or less definite interval 
produce ee when repeated rapidly. The element of time 
seems to him to be a factor of importance in ignition pheno- 
mena. If, instead of a single break device, a vibratory make- 
and-break device (such as the trembler of a bell) be employed, 
it is found that the ability of a given spark to ignite a gas 
mixture depends upon the duration of the sparking as well 
as upon the circuit conditions recorded in the investigations 
above described. l : E" 
Fig. 3 shows a typical result following the use of a trembler 
spark in an ae atmosphere consisting of-a 10 per cent. 
mixture of coal-gas and air. The current was approximately 
0.4 ampere throughout the range of the experiment. At 9 
volts ignition was obtained instantly. On reducing the volt- 
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age to 7 a single break-spark would not ignite the gas, even 
when repeated as rapidly as hand-inanipulation would permit; 
but when the trembler wae allowed to vibrate normally, 
ignition due to the trembler spark occurred after one eecond. 
At 5 volts ignition occurred after ten seconds. This fact 
appears to be of practical importance in connection with that 
system of bell signalling commonly used in mines, in which 
the circuit is closed by the application of a piece of iron to a 
pair of bare wires. Sometimes an old file or a knife is used, 
and whatever be the implement employed the surface is 
usually rough. In drawing this implement across the wires 
there 18 not obtained the single spark of carefully maintained 
laboratory apparatus, but a rapid succession of eparks approxi- 
mating to that of the trembler. 

Reverting now to the question whether the measure 
of the circuit volts and amperes, or amperes and inductance, 
can be regarded as a measure of the incendivity of the spark, 
Prof. Thornton has stated that the energy of & break-flash 
(referred to sometimes in this paper as a single spark) is 
proportional to the power of the circuit and is equal to à L i!, 
where i is the circuit current. In a recent leading article, 
the ELEcTRICAL Review * has gone a step further. Arguing 
from Prof. Thornton's work and basing its calculations speci- 
fically on certain curves by Dr. Wheeler (of which fig. 1 is 
one), it is stated that the igniting power of a break-flaeb 
depends on the L i!'^, or approximately the L i /, of the 
circuit, Finally, it is stated that for every gaseous mixture 
there is a constant value of the product Li“, beyond which 
the break-flash will be capable of igniting the mixture. This. 
is an interesting deduction, but the truth does not seem to 
be expressible in euch a simple form. Igniting sparks can 
be produced in practically inductionless circuits carrying but. 
a few amperes. These sparks, which may be termed ''hot- 
point" sparks, are not included in an expression based on 


inductance. 


*ELectricaL Review, Vol. 77, p. 65, 1915. 
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When a pair of contact points in a non-inductive. circuit 
are separated so that an arc is maintained between them, it 
i: true that the product viis a measure of the power of the 
arc. The value of vi is not necessarily the same during arcing 
as when the contacts are together, and there is no reason 
for assuming them to be the same when the are is only of 
momentary duration. Therefore vi prior to sparking is not 
a measure of the power of a hot-point spark. Further, in 
non-inductive circuits carrying the same power, both ignit- 
ing and non-igniting sparks can be produced by simply alter- 
ing the shape or material of the contacts. Again, when the 
circuit is inductive and the above effect does not enter or 18 
negligible, then the energy which produces the spark on 
separating the contacts is expressed by Li? With the eame 
energy either igniting or non-igniting sparks may be pro- 
duced according to the shape or material of the sparking 
points. 

As already indicated, curves connecting volts and amperes, 
or amperes and inductance, in the circuit are useful as giving 
a general idea of the magnitudes involved in the production 
of jgniting sparks, but caution must be exercised in using 
them, since (1) a variation of the size or material of the 
sparking points is attended by an alteration of the value of 
the circuit current required to produce an igniting spark, and 
(2) the incendivity of a spark depends to some extent upon 
its duration. 

The general conclusion to which the author has been led 
by a variety of experiments on the electrical ignition of gases 
is that it is necessary to distinguish between the energy 
which produces a spark and that quality of the spark termed 
by him “‘incendivity,’ which enables the spark to cause 
inition, and that the magnitude of the one is not a measure 
of the other, although there may be a more or less regular 
relation between them when certain physical conditions are 
kept constant. Ignition seems to depend on the ionisation 
caused by the spark. During the interval of sparking the 
ionisation may be rapidly dissipated or neutralised. If the 
neutralising action predominates there is no ignition of a gas 
mixture, If there is little or no neutralising action, ignition 
occurs Hninediately. Between these two limits there are a 
variety of. intermediate conditions, which apparently account 
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for the delay of ignition indicated by fig. 3, and much of the 
great irregularity that is often experienced in experimental 
work on this subject. l 

Enclosed Apparalus.—The effect on an explosion of the 
shape of the gas containing-chamber is not sufficient to be 
of any practical nnportanee in the design of a case. How- 
ever, if the shape ìs such that the case virtually comprises 
two or more communicating compartiments, then an explosion 
Initiated in one of them might spread to and produce destruc- 
tive: effects in the other; and a given gas mixture which 
explodes harmlessly in a motor case when the armature is 
at rest might explode with sufficient violence to wreck the 
case when the armature is in motion. These phenomena are 
quite well known in connection with the study of gas explo- 
sone. The increased pressure in the first is due to compres- 
sion prior to ignition, and in the second is due to turbulence. 
In the design of protective cases for electrical apparatus it 
js necessary (1) to avoid intercommunicating chambers or 
chambers with partitions 60 arranged that it is possible for 
an explosion in one chamber to compress the gas in the other 
before igniting. it, and (2) to construct the case so that it will 
withstand the increased explosion pressure due to turbulence. 
A motor which successfully resisted an internal gas explosion 
When at rest had its cover blown off by an explosion when 
the qnotor was in motion. At first sight this does not appear: 
to agree with what is known of turbulence effects; but the 
eSsplanation is probably that when an explosion occurs in a 
chamber in which the cooling surface is relatively large, 
turbulence imay produce not only an increased. rate of explo- 
Eh but also an increased maximum pressure. A further fact 
Which might have a practical bearing upon the design of 
covers is the character of the internal surface, if the configura- 
ten involves restricted passages. A rough. surface has an 
accelerating effect. both in dust and gas explosions, probably 
Me to turbulence. Whether this effect is appreciable in 
closed chambers does not appear to be definitely known, but 


In tubes the effect is very marked. 
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Mire Bell-ctreuits.—The signal bell-cireuits employed in 
mines commonly comprise a pair of bare wires connected to 
a trembler bell and battery. A signal is given by connecting 
the wires with the aid of a metal instrument. The bare-wire 
system has much to commend it on the score of simplicity 
and convenience, but latterly it has become the subject of 
much euspicion, especially since the Senghenydd disaster in 
1913. Suggestions have been made to abolish bare-wire cir- 
cuits and employ enclosed switches arranged at suitable 
intervals along insulated circuits, but the inconvenience of 
this is sufficiently evident to make it clear that miners will 
not ubandon the bare-wire system unless it is shown to be 
irremediably dangerous. The facts appear to be that the 
system is not seriously risky and that what risk does exist 
can easily be reinoved. 

The spark at the trembler of a bell is more dangerous than 
the single break-spark which occurs on the bare circuit when 
a signal is given. To avoid the use of a trembler it has been 
proposed to use single-stroke bells; but the trembler bell is 
apparently preferred by inmers as the liability to mistake in 
the interpretation of a signal is less with the trembler than 
the sinvle-stroke bell. 

Danger of gas ignition at the trembler has been minimised 
by the use of an enclosing case, and the risk due to the spark 
in the external circuit has been tolerated partly for the reasons 
that such spark is supposed to be comparatively harmless and 
that the ventilation of the mine is eufheient to prevent the 
accumulation near the wires of an explosive mixture. Labora— 
tory investigations show that, using a bell of the ordinary 
type, the break-spark can be not less dangerous than the 
trembler spark. If it is deemed necessary to. enclose the 
trembler, there is no justification therefore for disregarding 
the break-spark. The first necessity is to abolish the break- 
spark or reduce it to a harmless dimension, aud the second 
13 to render impossible such a variation of the bell adjust- 
jnent as would enable a dangerous break-spark to be produced. 

The results of tests by the author on a mining bell in an 
atmosphere of coal-gas are shown in fig. 4. One object was to 
find the variation of current in the bell circuit with variation 
of voltage, and the manuer in which these variations are 
affected by alterations of the bell adjustinents. The other 
object was to find with what voltage and current ignition 
could be obtained both at the trembler and the break or con- 
tact in the external circuit. By adjusting the movable con- 
tact-screw at the trembler so a8 to produce the minimum 
spark-gap when the armature was vibrated by the magnet, 
aud reducing the resistance of the armature controlling-spring 
to the inimum, the relation of volts and amperes indicated 
by mgmt. was found. At 4 volts the current was 0.1 am- 
pere, and at 12 volts the current was 0.2 ampere. Retaining 
the same tension at the spring and increasing the treinbler 
gap to the maximum, the curve Mgmt. was obtained. With 
this adjustment the current is 0.05. ampere at 4 volts , and 
0.2 ampere at 12 volts. Keeping the gap at the maximum 
and increasing the spring tension to the maximum at which 
the bell could be actuated with a pressure of 4 volte, the 
relationship between volts and amperes is given by the curve 
Me. Mt., in which the current rises from 0.1 ampere at 4 
volts to 0.3 ampere at 12 volts. Still keeping the maximum 
tension, but adjusting the gap to the minimum, there was 
obtained the curve mg. Mt., which varies from 0.2 ampere 
at 4 volts to 0.4 ampere at 19 volts. A much higher current 
could be passed through the system by largely increasing the 
spring tension, but the bell could not then be actuated at a 
pressure below 9 volts. The result is shown in the short 
upper curve, Which rises from Q.75 ampere at 9 volts to 0.9 
ampere at 12 volts. 

Repeating the above experiments in order to determine 
the conditions necessary for ignition of a coal-gas mixture, it 
was found that in the tests corresponding to the first three 
curves ignition could be obtained at 6 volts, but not lower: 
Whereas when the spring tension was increased and the gap 
diminished as above stated, ignition could be obtained at 4 
volte. When the gas could be ignited at the trembler spark 
it could also be ignited (although sometimes only after a 
number of trials) at the single break-spark. In these tests, 
therefore, both sparks were equally dangerous. The system 
which could be made to operate safely below 6 volts could 
be rendered dangerous by altering the trembler spring. 

The above remarks are only true for coal-gas. It may 
be rather severe to test a mining installation in coal-gas. but 
if it can stand the coal-gas test it is abundantly safe in 
methane. An ignition. test made by Dr. Wheeler on the 
above bell showed that with the armature fixed and the 
trembler contacts touching (a condition which gives the 
largest break-flach), the least current required to produce an 
ipniting break-flash in an 8 per cent. unxture of methane and 
air was 0.26 ampere at 25 volts. An oscillogram of the cur- 
reut taken bv the bell while ringing has been kindly sup- 
plied by Dr. Wheeler and is shown in fig. 5. | 

To ascertain whether a large reduction in the strength of 
the magnet coils would reduce the capability of the trembler 
and break-sparks to ignite coal-gas, a pair of weaker coils 
Was arranged in conjunction with a vibrating armature cou- 
tained within a sinall explosion chamber, the armature being 
controlled by a spiral spring instead of the flat or blade spring 
usually employed. In all cases the current values are higher 
and the sequence of the curves is slightly different from that 
of the bell tests. With minimum gap and mininuin tension, 
ignition was first obtained both at the trembler and the 
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break at 6 volts. With the other adjustments ignition was 
obtained at 4 volts. It follows, apparently, that it is useless 
to reduce the inductance of the circuit to avoid dangerous 
sparking unless the value attainable by the current is also 
reduced. In his report Dr. Wheeler remarks upon the desir- 
ability of making the resistance as high as possible, and the 
above experiments support this conclusion. 

An obvious deduction from the foregoing is that for safe 
working the maximum voltage should be kept as low as pos- 
sible. In the author’s opinion, the value permitted by the 
Home Office regulations, namely, 25 volts, 1s much too high. 
Also the internal resistance of the batteries should be high 
in order to avoid a relatively large current in the event of 
an accidental short-circuit. Further, some additional pre- 
caution should be taken to abolish the spark or to reduce it 
to negligible dimensions. 

A variety of expedients have been devised. One, well 
known to telegraphic engineers, consists in the arrangement 
of a non-inductive shunt of comparatively high resistance 
across the ends of the magnet windings. This diminishes 
the trembler spark and probably reduces the break-spark. A 
condenser across the trembler gap improves the conditions at 
the treinbler, but does not remove the danger from the ex- 
ternal circuit. Another device consists of a short-circuited 


winding or layers of tin-foil between the magnet windings 
for the purpose of reducing the energy available for eparking 
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at the gap or break. Layers of tin-foil were wound in the 
magnet windings of bg coils used for the tests recorded 
above, and it was found that whilst they increased the voltage 
required for ignition at the trembler from 4 to 6 in the 
Mg.mt. curve, no improvement was found at the break-spark 
of the external circuit. : 

An arrangement which has been found to give good results 
at both the trembler and the break is shown in fig. 6. The 
action at the trembler js the reverse of the ordinary action. 
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Instead of interrupting the circuit, the trembler short- 
circuits the magnet. The magnet windings are indicated. by a 
and the spring-controlled armature hy b. One end of the 
armature js connected to one end of the magnet coils, and 
the fixed contact c is connected to the other end. When the 
external circuit is closed as indicated diagrammatically at d, 
the magnet is excited and the armature is attracted by the 
same. Near the end of the movement a spring blade e on 
the armature touches the fixed contact c and short-circuits 
the magnet. By means of its spring the armature is returned, 
and the parte c and e are separated. The action is then 
repeated and a vibratory motion of the armature is obtained. 
Only a very minute spark is produced at the trembler, and 
this is entirely negligible. The intensity of the single break- 
spark at d is not reduced, however, to the same extent, and 
althbugh it is much less active than when the ordinary 
trembler construction is used in the bell, it is possible to 
produce ignition of an explosive coal-gas mixture. 

The mining bell above referred to was converted, without 
altering the magnet coils, to correspond to fig. 6, and the 
result of a test is shown by the top line in fig. 4. It will 
be observed that the current taken by the bell was very con- 
siderably larger than that by the normal bell. At 4 volts 
the current was 1 ampere, and at 12 volts it was 3 amperes. 
Notwithstanding the relatively large amount of current, no 
ignition of a coal-gas mixture could be obtained with any 
voltage at the trembler, but ignition could be obtained with 
6 volts at the external break. By suitably proportioning the 
magnet windings and inserting à resistance between the 
battery and the bell, the current can be reduced to something 
of the same order as that required for an ordinary bell, and 
n. that case the external circuit would be rendered. quite 
safe, 

Notwithstanding the improvements obtainable by devices 
euch as those above described, the complete solution lies, in 
the author's opinion, in a suitable relay system. By using 
a small relay arranged to be actuated by a 4-volt battery,. he 
obtained perfect operation of the bell with a current of 0.1 


ampere in the relay circuit. Sparking in the external circuit 
of the relay was quite insignificant, and no ignition of coal- 
gas could be obtained. It was necessary to increase the relay 
current to 0.6 ainpere before ignition could be produced. At 
the relay contact the tondition was the same as in the ex- 
ternal circuit of an ordinary bell; but it is obvious that this 
could be avoided by the use of & condenser or non-inductive 
resistance at the relay contact and the employment of a 
short-circuiting trembler at the bell. A similar experiment 
to the foregoing was performed by Mr. Watts* with similar 
results. Under laboratory conditions there is no difficulty in 
rendering a bel] system safe on the lines above indicated, and 


there appears to be no reason why the same conditions can- 


not be realised in a practical apparatus suited for mining 
conditions. 

Conclusion.—The opinion has already been expressed above 
that the Home Office regulations limiting the highest permis- 


sible voltage in bell signalling systems to 25 cannot secure . 


safety, as the figure is obviously too high. If it is desirable 
to fix a limit, the figure should be reduced to 6. With the 
adoption of a relay system this lower figure is practicable. 
The fixing of a voltage limit is not, however, sufficient in 
itself to ensure safety. There should be added the condition 
that sparks produced in the system should not be capable of 
igniting a specified mixture of methane and air, ae this 
result is easily obtained with a relay. 


DISCUSSION. 


Dr. Kapp said that the subject of the paper was of extreme 
practical importance, but also of considerable difficulty. The 
author said the energy associated with a circuit prior to 
sparking can be regarded as a measure of the incendivity of 
the spark; but he submitted that not the energy alone, but 
also the means employed to dissipate it should be regarded 
as essential factors of the problem. When the current was 
interrupted the stored energy 4 L i? must go somewhere; it 
was questionable whether & condenser was practicable, and 
the uee of an inductionless shunt to the exciting circuit of the 
bell was objectionable, because it increased the line current 
and, therefore, the eparking at the bare mine wires when 
bridged. The author's device of working the bell on what 
might be called an inverted principle seemed much prefer- 
able, and, to judgq from the results of tests given in the paper, 
this principle was quite successful. Thanks to the author'e 
ingenious device, the problem might be considered solved at 
the bell; but what about the danger of incendivity of the 
spark when contact was made and broken at any point along 
155 two bare wires? No doubt a relay system would be a 
solution, but was it robust enough for the rough usage of a 
mine? He suggested that perfect safety might be obtained 
in a simpler manner by distributing condensers along the 
signal wires, and especially putting one at the tail end. This 
expedient had the advantage that it could be applied to any 
existing installation, and at very little cost, by using Mans- 
bridge condensers. To show what the effect of thus ballasting 
the line with condensers would be, he had calculated the 
sparking conditions of a particular line a mile long, and con- 
sisting of two wires spaced 10 cm, apart. Its inductance was 
26 millihenries, and its capacity a little over one-hundredth 
of a microfarad ; resistance 20 ohms. If a current of 1 ampere 
were broken at the tail end, there would be an oscillation 
with a periodic time of 34 microseconds, the damping effect 
of the resistance being very small. During the fraction of a 
second that it took to remove the iron bar by which the eignal 
had been given, there might be some thousands of oscillatory 
eparks passing between wire and bar. The E. M. F. at the 
moment of zero current would be 440 volts, and the maximum 
power, which occurred at the time of 4 microseconds after the 
break, was 200 watts. It was true that the total energy stored 
in this so-called ‘‘non-inductive line" was only about 1.300 
microjoules, but the frequency was extreinely high, and the 
author had told them that high frequency increased the 
danger. It was, therefore, quite conceivable that an ampere 
broken anywhere on this line might produce a dangerous 
spark. Now Jet them ballast this line with only 10 mfd. in 
all, evenly distributed, say, in quarter-mile sections. The 
frequency of the spark now decreased to 1,000 per sec.. the 
maxinum voltage to 4.4, and the maximum power, which 
occurred 125 microseconds after breaking, had gone down to 
very little over 2 watts. These figures were well within the 
limits set by the author. 

Dr. €. C, Garrard said Mr. Morgan had thrown a very con- 
siderable amount of light upon a number of obscure points 
in the question of the ignition of firedamp in collieries. His 
own view was that all electric sparks in collieries should be 
regarded as dangerous and should be enclosed in suitable 
boxes. [n his opinion, a switch-box for use in a colliery 
should be both explosion-proof and flametight, i.e., capable of 
withstanding any internal explosion without emitting flames 
or sparks which would ignite an explosive mixture outside 
the box. There were two other points which Mr. Morgan 
had not touched on. The presence of ethane increased the 
liability of explosion of methane and air mixtures, The pres- 
ence of coal dust was also of iinportance. It had been found 
that with sufficient coal dust an explosion could be caused by 
sparks in an atmosphere containing only 4 per cent. of gas. 


* ELECTRICAL Review, Vol. 76, p. 30, 1915. 
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_ These facts strengthened the argument for the total abolition 
of open sparking in collieries. The remarks of Mr. Morgan 
as to how ignition depended on the ionisation caused by the 
spark were very illuminating; he was also much interested in 
the possibility of the violence of an internal explosion being 
incteased by a portion of the explosive mixture within the 
box becoming compressed before ignition, due to an explosion 
in another part of the same box. He could confirm that by 
means of a relay combined with a condenser it was possible 
entirely to euppress the spark at the signalling wires. But if 
anything should go wrong with the adjustments of the relay, 
sparking might still occur at the signal wires. He was, there- 
fore, inclined to think that a mechanical pull arrangement, 
with the contact-making device enclosed in an explosion-proof 
and flame-tight box, would eventually replace the bare sig- 
ralling wires hitherto used. 

Dr. RalLinG, referring to the apparent disagreement between 
those authorities who asserted that the process of ignition was 
entirely electrical or entirely thermal in its origin, said that 
possibly both were right. It was possible that some sort of 
atomic turbulence was necessary to all chemical actions be- 
tween atoms having an affinity for each other, and that this 
atomic turbulence could be set up either by electrical or 
therinal agencies. 

Mr. E. A. WarsoN wrote that the experiments quoted by 
the author seemed to show that the problem whether a given 
spark would or would not ignite an explosive mixture was 
not altogether a question of the total amount of energy avail- 
able. On the thermal basis of ignition it was comparatively 
easy to see how it might be possible for there to be a limiting 
value to the energy below which ignition would not occur. 
If they considered a small quantity of hot burnt gas sur- 
rounded on all sides by a shell of cold unburnt explosive mix- 
fure, igmtion would only occur if the heat liberated by the 
burnt core were sufficient to raise the surrounding shell to 
its ignition temperature. The smaller the volume of the hot 
core the less would be the ratio of the volume of core to the 
area in contact with the surrounding shell and the greater 
the cooling effect. They should therefore expect that before 
ignition of the whole charge could occur it would be necessary 
to raise a definite volume of gas to the ignition point, and 
this would. of course, require a definite amount of energv. 
They should. further, expect that the value of the minimum 
energy required would be affected by the pressure and tem- 
perature of the explosive mixture before ignition. The fact 
that although one spark would not ignite a given mixture 


vet a rapid succession of sparks would do so, might quite well. 


be due to the heating of the mixture by the energy liberated. 
In this connection it was interesting to note the verv large 
range of variation in the energy of the spark given by different 
makes of magnetos on the market. all of which might ‘be said 
to give satisfactory ignition of the explosive charge. The 


output of a magneto varied considerably with the speed, but 


taking à. standard speed of 500 R P. M. it was found that the 
energy per spark given by various single-cylinder magnetos 
varied from 0.007 joule for a small American magneto to as 
much as 0.065 joule for a high-class English machine intended 
for very similar duty, i.e., 
10 to 1. It would therefore seem that either the one machine 
must be unsatisfactory or the other must be needlessly power- 
fnl. The problem, however, was complicated, as much prob- 
ably depended upon the speed of the engine, it being quite 
conceivable that an amount of energy which would be suff- 
cent for a slow-speed engine might be inadequate for a high- 
speed one. It was well known that a substantial increase in 
B.H.P. might be obtained in most large high-speed engines by 
igniting the charge simultaneously at two points in the 
cylinder, but there appeared to be no data available to show 
whether an increase in B.H.P. might be obtained by increasing 
the energy at the sparking plug. 

Mr. S. F. WALKER wrote that 95 years ago the question 
arose whether the spark on breaking circuit after ringing by 
Pressing the naked iron wires together would ignite gas: he 
made some very exhaustive experiments, from which it 
anneared that there was verv little chance indeed of ignition 
taking place. The signals which he fitted up in mines almost 
universally employed single-stroke bells, with which the 
danger of ignition of gas by sparks was considerably reduced. 
For complete immunitv, he thought naked wires would have 

given up, and that connection for ringing would have 
to be made in explosion-proof cases. About 35 vears ago he 
adopted the relay svstem at the Nunnery Colliery, Sheffield, 
but for a totally different reason. A signal was fixed on a 
verv long engine plane. which was also very wet, and the 
leakage was so great that batteries would only keep up to 
their work for a very short time. He fixed a relay and put 
six cells only to work it. connecting the remainder in the local 
circuit with the bell. The arrangement was completely suc- 
cessful. The leakage was reduced within reasonable terms, 
and the signals remained loud and etrong all the time. 


Ga ee 


Burnley.—A special meeting of Corporation employés, 
including tramway workers, has declined the offer of the Council 
of an increase of 5 per cent. for men earning 308. and under, and 
n 3 i. per vide for oF earning over that amount. 

was press orig demand for a 3s. increase to 
the ntmest limits. * 


-enemy concerns such as the A. E. G. 


a range of output of very nearly: try to continue the 


CORRESPONDENCE. 
Letters received by us after 5 P.M. ON TUESDAY cannot r until 
the following week. should forward their communi- 


cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The ALE.G. Meeting. 


In closing this correspondence, I see another anonymous 
contributor, siding with ''Anti-Humbug," accuses me of 
"obfuscation." Surely, the boot is on the other foot. I 
replied to the charge that it was as much ae the existence of 
the E. C. A. was worth to tackle the problem of trading with 
My contrary contention 
has now been fully conceded by Anti-Humbug, and I am 
satisfied. 

Allow me to repeat that the E. C. A. does represent the bulk 
of the capital invested in electrical contracting in this country, 
and its members are not guilty of the crime specified. 


H. Marryat. 
Chiswick, January 3rd, 1916. 


Salaries in Power Stations. 


In connection with the alleged shortage of power station 
assistants, it would appear that at last the Government are 
beginning to realise that electricity works, like railways and 
collieries, are of vital importance to the maintenance of in- 
dustry, and in particular to the production of munitions of 
war. Now that the important fact has been brought home to 
the Ministry of Munitions, it is to be sincerely hoped that a 
businesslike policy will be adopted in regard to any matters 
connected with 'the supply of electricity and questions affect- 
ing electricity works employés, etc. 

It will be agreed that electrical station men as a class have 
responded nobly to the call and offered their services for the 
Forces or as skilled engineers on munition work, although in 
many cases managers and committees have refused to sanc- 
tion any temporary depletion of their staffs. The result has 
been, of course, that some of the more patriotic spirits have 
resigned in order to join the Forces, whilst others again have 
left to take up more attractive and better-paid positions in 
other stations or with firms engaged on Government work. 

In order to stem the tide of affairs, chief engineers and 
managers have in many cases offered paltry war bonuses and 
an enamelled badge to the members of their technical staffs, 


with a view to compensation for the increased cost of living, ' 


and possibly to imbue the men with the importance of their 
position in the community. The bait has been swallowed in 
too many cases, but lately there appears to have been more 
real difficulty in getting men for charge engineer and switch- 
board duties, and whilst some engineers and managers have 
in a businesslike manner offered a living wage and secured 
competent men, others (judging by their advertisements) etill 
penny wise and pound foolish " policy 
of employing underpaid technical assistants, and, to crown 
all, actually wonder why they can't get men! 

In several instances the repreheneible practice of promoting 


comparatively untrained switchboard attendants to the 


position of charge engineer has been resorted to, no 
doubt, with a view to economising on the salaries item; but 
the results of such a policy are apt to be reflected in the shape 
of Increased generating costs, particularly in regard to the 
steam side of the plant. "E l 
One hesitates to think that a power station in some fairly 


* 


important industrial and munition area, containing some thou- w 


sands of kilowatts of plant, may be placed under the charge 
of a comparatively inexperienced ex-switchboard attendant as 
charge engineer, his salary perhaps being on a level with 
the wages paid to his engine driver or greaser; and yet there 
are no regulations in force as yet to prevent this being done. 

Thanks to the Board of Trade regulations, our mercantile 
marine, which we depend upon so much at present, is in a 
far more enviable and eafer position than some of our power 
stations with regard to its engineers, despite the fact that 60 


.many of them have been taken over for naval apd transport 


duties by the Admiralty. 

The Institution of Electrical Engineers never has evinced a 
genuine interest in electrical statione or their engineers; the 
Board of Trade and the Home Office may, of course, do so in 
the future, but at present let us hope that if the Minietry of 
Munitions takes the responsibility of controlling staff matters, 
it will not overlook the question of competent engineers and 


an adequate living wage. 
Chief Assistant. 


Domestic Electric Heating. 


Referring to your issue of December 24th, there is one 
feature of electric heating which Spears to have been com- 
pletely overlooked by most writers. We have found, in Indian 
hill stations, that a 4-Kw. radiator placed under a dining or 
office table provides all the warmth required when snow and 
ice are all round the house. The air temperature in these 
circumstances may not be above 45 deg., but this 18 a matter 
of no moment so long as warmed air is rising from under the 
table. As your leader pointe out, the normal temperature of 


— 
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6) deg. is no guide whatever to comfort. I am writing from 


personal experience in three successive winters, with a tariff 
well below point five, namely 138. 4d. per Kw. of maximum 
demand with unrestricted use. 

J. W. Meares. 


London, E. C., December 2008, 1915. 


The Position of the Swedish General Electric, Ltd. 


Questions raised in anonymous letters which have lately 
appeared in the electrical Press ecem to indicate a desire on 
the part of some writers to ascertain the position of firme 
having connections with manufacturing companies in neutral 
countries. 

We should, therefore, be glad if yon would make it known 
in your colunins, by publishing this letter, that we shall be 
very pleased to give full particulars of our company and of 
our parent concern, Allmanna Svenska Elektriska Aktie- 
bolaget, Vesterae, Sweden, on application at our oflices, 
Canada House, Kingsway, W.C., where the documentary evi- 
dence we have already had the pleasure of putting before 
vou, and which has also been submitted to the authorities, 
will be available for inspection. 

This evidence, we have no doubt, will be accepted as satis- 
factory proof that Allmanna Svenska Elektriska Aktiebolaget 
is a purely Swedish concern, not under the influence of any 
banks, firms, or persons in countries now at war with Great 
Britain, and that this company’s business has been conducted 
in a manner in no way detrimental to the interests of the 
Allies. . 

None of the shareholders and none of tbe directors of the 
Swedish company are of enemy nationality. 

The Swedish company has issued in all 150,000 shares, held 
by 1.530 shareholders. The largest number of shares held in 
ane hand is 2 per cent, of the total. 

The Swedish company has no working Arrangements or 
understandings of anv kind with enemy firms for the protec- 
tion or control of each other's interests. 

The Swedish General Electric. Ltd., has issued in all 5.000 
shares, of which 4,996 are held by Allinanna Svenska Elek- 
triska Aktiebolaget. 

The Swedish General Electric, Ltd., has secured the services 
of various persons resident in England previously in the 
employ of companies controlled by German capital, but they 
have done eo, following the example of prominent British 
firms, solely in their own interests, and without any arrange- 
ment whatever with the companies by whom euch persons 
were formerly employed, or with the foreign firms controlling 
same. There is no agreement or understanding whatever 
with or regarding any such employés by which any such em- 
ploves shall at any future time enter into their former em- 
ployment, or into the einploy of any other British or foreign 
firm. i 

The Swedish General Electric, Ltd., has not since the out- 
break of war bought or sold any goods manufactured in coun- 
tries now at war with Great Britain, or taken over or assisted 
in the disposal af stock owned at the outbreak of war by com- 
panies controlled by enemy capital. 


Swedish General Electric, Ltd. 
By order of the Board, 


"— W. I. TURNER, Secretary. 
London, W.C., January 3rd, 1916. : 


' WAR ITEMS, ' 


What the Germans Think of Russia’s Future Trade.— 
An American Consular report draws attention to an inter- 
esting article on German trade with Russia, which appeared 
in a recent issue of the“ Neue Zürcher Zeitung," Ridiculing 
any danger of a bovcott of all German goods in Russia or of 
Germany being compelled to vield the Russian market to 
neutral or the Allied countries, this article lays emphasis 
on the conservative nature of the Russian merchant, who, 
it states, is not kindlv disposed towards innovations, and 
could not easily be persuaded to purchase new brands of 
goods., It points out, as an instance, that the stvle of clec- 
trical apparatus has not changed for 10 vears. Allusion is 
made to the careful ‘intensive cultivation ” of Russian 
markets by Germany over a long period of vears, and the 
causes of success are stated to be the long credits given by 
German traders—6, 9, 12 or even 14 months—and the low 
prices of German goods. It is affirmed that in electrical 
supplies Germany has no competitor in the Russian market. 
German influence is extensive; in business houses managers 
and foremen are almost invariably Germans, and buyers are 
either German or Russian. “ As a result of long years of co- 
operation there has developed a sense of mutual confidence, 
and why should it disappear all of a sudden? ... A bov- 
cott of German goods is altogether out of the question, for 
the mere reason that the ties resulting from a community 
of interests extending for a long period of vears will bind the 
two countries again after the conclusion of the war. In con- 
clusion, it may be noted that there is hardly a German 
commercial house e$ any size that is not represented in 


Russia, and that there is a whole staff of German agents 
and other people who have. for years been making their 
living through German houses, and it is hardly likely that 
they will suddenly take up with new ventures far the mere 
purpose of persuading the Russian peasant that French and 
English goods are better than German. After the war is 
over the Kussian will know no more about France or Eng- 
land than he did before the war, for while he probably never 
heard English or French he knows something about German, 
and the Germans saw to it that in every small town there 
should be some German representative of their business.” 

Trading with the Enemy.—The Foreign Trade Department 
of the Foreign Oltice has been set up by*the Foreign Office 
as a new Department in order to carry out the policy em- 
budied in the Frading with tne Enemy (Extension of Powers) 
Act, 1915. This Act gives power to prohibit trade by any 
person, firm or company in the United Kingdom with any 
enemy persons or association established in neutral countries. 
As the Foreign Trade Department will be concerned with 
preventing trade by British firms and companies with the 
enemy in neutral countries, it has been decided to merge 
with it the Trading with the Enemy Department of the Home 
Office, which has had the duty of enforcing the measures 
already taken.to prevent trading with the enemy, and the 
staff of which will continue to perform the same duties as 
members of the new Department, in addition to taking part 
in the administration of the new Act. Questions of contra- 
band or the hindrance of oversea trade between neutrals and 
the enemy and the lieensing of exports from this country, 
and all questions of trading with the enemy other than those 
described above, will continue to be dealt with by the Govern- 
ment Departments which have hitherto been charged with 
these questions. In order to secure the full benefit for British 
interests of the policy of the Department, the advice and 
assistance of business men will be invited through the 
Chambers of Commerce and other trade organisations. It 
is recognised that the success of this policy will depend upon 
the active co-operation of the business community. It is 
hoped, therefore, that business men will be willing to aid 
the Department, and also that they will not hesitate to coa 
sult it in any matter in which it can be of assistance to them. 
Mr. L. Worthington Evans, M.P., has undertaken the direc- 
tion of the new Department, with the title of Controller of 
the Foreign Trade Department of the Foreign Office. Offices 
have been obtained at Lancaster House, The Mall, S.W. 
(above the London Museum), which were opened on Januarv 
Sth. All communications (including those relating to mat- 
ters previously dealt with by the "Irading with the Enemy 


‘Department of the Home Office) should be addressed to the 
Controller of the Foreign Trade Department, Lancaster 


House, The Mall, S.W. 


An Australian Desire.—In the Fitzroy Council recently 
there was a discussion ‘about the purchase of an electric 
motor. A British firm, which quoted £54, could not supply 
the motor for which it tendered, and the Works Committee 
wanted to buy one for £40 from America. It was moved 
that this be referred. back, one councillor saying that they 
ought not to deal with any but British or Australian firms; 
another saying that the British firm could not fill the order; 
and a third suggesting that an Australian gas engine ought 
to be bought rather than an American electric motor. The 
matter was eventually referred back, on the understanding 
that only British or Australian motors be purchased. 
which shows how very strongly the wind is blowing in our 
favour in Australia at present. May British firms be pre- 
pared to grasp the opportunity. 

After the War Trade: Government Promises.—The week 
before last we devoted considerable space to a discussion on 
after the war problems, which took place in the House of 
Lords. We welcomed that debate, because we regarded it 
as an indication that at last the time had arrived for the 
discussion of such matters in Parliament. While our pages 
were being run off the machines the House of Commons 
was holding its last sitting of a momehtous year, and 
Mr. Runciman, the President of the Board of ‘Trade, was 
diving an account of work which has been undertaken by 
his department, with the assistance of outside experts, for 
the purpose of safeguarding our national trade and com- 
mercial interests after the war. Many questions have been 
asked in the Commons on these matters, but the reply has 
generally been that the Government could not yet make a 
statement. ‘he fact of Mr. Runciman's speech following 
so speedily upon the debate in the Lords, seems to us to 
show that our legislators having got over some of the very 
serious problems of other kinds, immediately connected with 
the conduct of hostilities and the production of munitions, 
that have arisen, are now able to give fuller attention 
to these other matters which were bound to become 
of predominant importance sooner or later. We are glad 
that these speeches were not longer delayed, for in absence 
of them, profitable discussion, either in the Press. or in busi- 
ness circles, could not have continued. We can quite under- 
stand that in preparing the way for a Government trade and 
industrial course of action a large number of subjects have 
had to be exhaustively investigated, and we do not think 
any exception can be taken to the adoption of secret inquiry 
in this connection. Without proper data to go upon no 
sound, satisfactorv, or permanent policy could be evolved 
which would bear the test of searching public examination 
when the right time came. 


All of 
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Since Mr. Runciman made his speech the matter has taken 
on a somewhat altered aspect owing to the controversy in 
the Cabinet and in the country on the question of compulsion, 
the single men not having responded as duty called them to 
do under Lord Derby’s scheme. Mr. Runciman, as Pre- 


sident of the Board of Trade, has national trade affairs under 


his care, and if he and Mr. McKenna do not champion the 
cause of export trade, it is not likely that others will feel 
that their particular office in the Cabinet requires them to do 
so. The tact is that all along Cabinet Ministers have em- 
phasised the maintenance of our export trade as far as pos- 
sible during the war, and others nave been agitating for 
far-reachin- efforts at ‘‘ capturing "' German trade, but when 
these speeches were delivered apparently those who made 
them did not know how many men it would be necessary 
to call away from their ordinary callings in order to ensure 
victory. Perhaps they do not know now, but we may 
leave the members of the Cabinet, at this moment, to 
settle the supreme question, assured that industry will 
consistently and loyaly follow -them by making .what- 
ever sacrifices are shown to be necessary in order to 
hurry up the end of the war. But nobody will wish 


to deprive Mr. Runciman of the credit that is his due: 


for work done at the Board of Trade during the last eighteen 
months. His speéch on: December 23rd showed how fully 
he had entered into the spirit of the trade problems of that 
period and the other problems that are anticipated. We 
observe that he has been described in the German Press as 
our Minister of Commerce, and while we remember that 
there has been, and still is, a very wide appeal for the setting 
up of such an office, we also recognise that a great deal of the 
work that has been going on in his department is certainly 
preparatory and investigation work of a kind which can well 
form a basis for our future national action. Both he and 
Mr. Asquith have been careful to inform the House that such 
work has consisted largely of the collection of material, and 
that some committee or other, either from inside the House 
or from among Government officials, or from -business and 
other experts outside, will require to analyse and report con- 
clusions indicating what the future policy of the nation con- 
sequent upon all these investigations should be. Mr. Runci- 
man showed that practically every item of our commercial 
life must come under review at such a time as this, for when 
the war was over not one of them would stand in the same 
position as before the war. In every case the relationship 
of Germany and Austria to what might be called the Central 
Power Zollverein was bound: to conflict with our interest. 
There were some special subjects of a highly technical 
character which the Board of Trade were not prepared fully 
to investigate themselves, and these he had referred to à 
very small team of business men outside. 
tions covered a great variety of subjects. Among them were 
the use made by the Germans of the English financial system, 
the use made of British ports by German tonnage, and the 
position of German owners of British companies who claimed 
the advantage of our ports and flag, and the ownership of 
real property by aliens. The Board were sending to Italy 
an excellent representative to collect information on which 
they would be prepared to act, with the idea of capturing 
some of the trade done by Germans previously. As far as 
commerce was concerned, Germany was a beaten nation, 
and it was our business to take good care that she did not 
get her head up to the same extent after the war was over. 
The advantage of the investigations already made was that 
they had been made without arousing suspicions. Mr. 

unciman said it must be the business of the Board of Trade 


to see that the commercial men of this country were given . 


every advantage that the Government could place at their 
disposal, in order to secure for us our share of the com- 
mercial and industrial advantages that Germany enjoyed 
before the war. | | 

Well done, Mr. Runciman! This is the position stated in 
a nutshell. If the Board of Trade reallv rises to the occa- 
sion in the thorough way that this speech indicates, and if 
British manufacturers take full advantage of the excellent 
opportunity that such an aggressive and enterprising policy 
should put in their way, we shall not have reason to be 
down-hearted—even the demand for a Ministry of Com- 
merce would not be heard had we a Board of Trade that 
Was really intelligently, and with a full and expert know- 

Ze of our different industries, assisting us in all the ways 
that are practicable at home and abroad. But why send to 
Italy only? There are other and vaster countries—and we 
might say Colonies, too—where the need for ** Special Repre- 
*ntatives," or for additional ones, is very pressing indeed. 


War Effects in New Zealand.—H.M. Trade Commissioner 
In New Zealand recently reported:—'* The pinch of the war 
is being felt by those engaged in the electrical trade in Wel- 
lington. It is not nearly so easy now for an electrical firm 
to secure delivery of certain lines of goods as it was six 
months ago. There is a steady depletion of stocks of brass 
holders and plugs, hitherto supplied by Germany to a large 
extent, and if a source of sunnly of these and other small 
electrical goods is not soon found, some embarrassment will 

experienced by the trade during the next twelve months.“ 

Trade After the War.—With a view to focussing the 
“pinion of the commercial community in all parts of the 
pire, says the Daily News, the British Imperial Coun- 
cil of Commerce, which is the representative body of the 
Chambers of Commerce and Boards of Trade throughout the 


These investiga- . 


United Kingdom and British Dominions, is convening a con- 
ference in London in June next. A provisional programme 
has recently been circulated to the members for their con- 
sideration. The programme is drafted under three main 
heads: Fiscal questions, legislative questions, and voluntary 
action by Chambers of Commerce and Boards of Trade. 
The items enumerated under each head include compulsory 
registration of aliens throughout the Empire, measures 
against the dumping ” of enemy goods, and the limitation 
of membership of Chambers of Commerce, etc., to British- 
born subjects. l 

It is announced that a joint committee of the London 
Chamber of Commerce and the National Patriotic Associa- 
tion has called a meeting on the subject of '* Business after 
the War " for Monday, January 3ist, at the Guildhall. 


Controlled Works.—There are now 2,422 controlled 
establishments ” under the Ministry of Munitions. 


Recruiting Notes.—It is reported to the Eastbourne T.C. 
that of the. regular staff of 39 at the electricity works, 11 
have joined the Forces, one has fallen in action, and another 
has returned medically unfit.. Of the present staff, 18 have 
joined under Lord Derby's scheme, and the other 21 are 
ineligible.  . os . 

A report to the York T.C. states that of the staff of 82 
in the electricity department, 32 are with. the Forces, and 43 
in the reserve under Lord Derby’s scheme; of the latter, 16 
have official badges, and will not be called up. In the tram- 
ways department, 40 men are serving in the Forces, and 59 
are enrolled in the reserve. : : 

The whole of the eligible members of the staff of the 
Exeter electricity. department have attested under Lord 
Derby’s scheme 


LEGAL. 


ELECTROLYTIC ZINC. 


As reported in the ELECTRICAL REVIEW of December 17th, the 
Refractory Zinc Ore Treatment Co. applied in the Patents Court for 
a licence to use the German Patent No. 605 of 1909 fora process 
for the manufacture of anodes of massive manganese peroxide for 
use in the electrolysis of aqueous galt solutions, such as zinc sul- 
phate solutions, to obtain commercially pure zinc. 

The massive manganese peroxide anode, however, although it 
resists chemical action and maintains the electrolyte pure, has a 
comparatively emall electrical conductivity, and the Refractory 
Zinc Ore Treatment Oo. on Thursday. December 30th, applied in the 
Patents Court for a licence to use Patent No. 15,128 of 1911, belong- 
ing to Mesers. Siemens & Haleke, of Berlin, for an anode in which 
pieces or rods of lead peroxide are embedded in pure manganese 
Ditrate or in & mixture of crystalline peroxide and manganese 
nitrate. By this means is obtained an intimate union of the lead 
peroxide conductor with the manganese peroxide, so that the con- 
ductivity of the anode: is increased to the desired degree. The 
application was heard by the Deputy Controller, Sir Cornelius 
Dalton. 000 4 eM . FS 

Mr. Edward Evans appeared for the applicants : Mr. C. Barnard 
Bardon for the patentees. | A 

MR. BURDON, before the new application was heard, said he 
desired to correct statements made at the last hearing to the effect 
that the main work in applying this electrolytic process to the 
produotion of pure zinc had been done by the applicante, and that 
some of Messrs., Siemens & Halske's patents were based on appli- 
cants’ investigations. He had lately received a belated letter, 
which indicated that the foreign patentees took out patents about 
1913, independent of the experiments of the Refractory Zinc Ore 
Treatment Co. The royalty offered was a microscopic one. 

Mr. Evans said the difficulty was that they did not yet know 
what was the life commercially of an anode. Applicants were 
entirely deprived of the patentees' assistanoe. in proving this pro- 
cess experimentally, and applying it economically to zinc, An 
elaborate and expensive plant would be required to produce the 
zinc, apart from that required to produce the anodes, and they 
would have to look to British manufacturers to help them. The 
patent now being asked for was highly important for the production 
of zinc. A price on the basis of the zinc produced was an unfair 
way of reckoning it. He would put it on the weight of the anode, 
The applicants had developed this thing on its commercial side 
entirely without the help of Siemens & Halske. l 

Mr. BURDON recommended a double royalty—(1) On the basis 
of the electrode; and (2) & small royalty on the zino produced, 
The small royalty paid to Messrs, Siemens & Halske was due to the 
fact that the patentees were told that prices were then so cut 
down in the zinc trade in this country by foreign competition 
that it would not be possible to pay more. l 

Mr, EvANS suggested a royalty of 5 per cent. on the manufac- 
tured anodes. He explained that his diffisulty with regard to a 
royalty on the selling price of zinc was that it would probably be 
necessary to float a separate company to make the zino, and for 
that a great capital would be required. The patent covered both 
the making of the anodes’ and the getting of the zino, and the 
licence would cover both these processes. 

The DEPUTY-CONTROLLER said he gathered that the applicants 
would pay a royalty of 5 per cent. on the anodes they made for 


* 
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sale to a zinc-getting company, or 18. per ton on any zinc they The company manufactures its own electricity in Seville, and has 
chose to manufacture themselves. The royalty would be on what- made an arrangement with the hydro-electric company, which 


ever they manufactured for sale. takes its power from the Guadiaro, to have the exolusive right to 
Mr, Evans: And where we pay royalty on any anodes, there is sell its power in this city. It is, however, interesting to note that 
to be no further royalty in respect of zinc. a new oompany—the Catalana de Gas y Eleotrioidad 5.A.— 


Mn. BURDON asked that the licence should specify that the financed by Spanish and British intereste, started business during 
„power to use the anodes was not given for any other electrolytic 1914, and is having considerable success, although this does not 
purpose, and that all parties should pay a royalty to be estimated appear as yet to have materially affected the receipts of the older 


upon the basis of the zinc produced. i wn Germany company. 
SIR CORNELIUS DALTON said he would communicate with the 
: SOUTH AMERICA.—The American Consul-General at Buenos 
ecd dite Trade, and the applicants would hear from them at an Ayres, commenting on a meeting of the board of directors of the 


Camara Sindical de Comercio with reference to the causes restrict- 
ing the development of commerce between Argentina and the 
S f United States, emphasises the importance of the opportunity which 
oon . now offers itself to American manufacturera to compete for this 
IN the City of London Court, on January 4th, before his Honour valuable market. The causes of American failure in the Argentine 
Judge Atherley- Jones, K.C., Rose Bros., 38, Beech Street, Barbican, have been the refusal to give long credits and neglect to consider 
E. C., electricians, sued a man named Bull, trading as W. J. the peculiar requirements of the country, resulting in the frequent 
Clarence, 424, George Street, Richmond, for 103. 8d, for dry bat- dispatch of goods of quite a different character from those ordered, 
teries for electric flash lights supplied. Cai on the erroneous principle that the next closest thing will suit as 
The plaintiff Rose said that the goods were supplied in January well. Laying stress on the present abnormal conditions and the 
of last year. Defendant complained of them, and they told him fact that the deviation of trade to the United States is maialy due to 
that they knew they were not as good as they would be in a few the temporary enforced withdrawal from this market of European 
weeks, when their batteries would be equal to any on the market. countries, the Consul-General urges American traders to utilise 
In starting a new factory there were difficulties to contend with. the present opportunity to lay a solid foundation so that, at the 
They were making the claim on principle, as defendant had end of the war, they may have become securely entrenched. 
behaved in a truoulent fashion, shouting in their place: "You Argentine newspapers, notably Za Prensa and La Nación, also 
sell nothing but ‘dud’ batteries.“ They should have been returned openly warn American manufacturers that the present situation 
within three months if there were any complaints. In cross- must not be taken as a guarantee of the success of American goods 
examination the witness said the batteries were made by the when affairs have resumed a normal state. In this connection it is 
British Battery Co. Dafendant: They were guaranteed for six pointed out that the intermediaries and agents in the present 
months. Plaintiff: If returned unbroken within three months we accidental commerce are European houses and firms who have 
would have taken them back. Defendant: I gave the order on recourse to the United States only provisionally, and who logically 
the understandiug that they were English batteries and guaranteed will endeavour to resume their original relationship as soon as 
for six months. They were made abroad, probably in Germany. circumstances will allow. 


— — M — — — —— 


Pleintiff: You complained of the English batteries and we sent Au interesting and instructive table showing the total value 
you Dutch. We could not get German onesif we wanted. If they of imports of incandescent and other lamps into South American 
were German they would bave been good ones. We are now countries from 1910-14 inclusive, is published in a recent 
making our own. They are not yet quite as good as the Germans; American Consular report. The figures for 1913 and 1914 giving 
but they will be as soon as we get the raw material. details of the imports from each manufacturing country, are not 

Judge Atherley-Jones found for the plaintiff. Defendaut: It is in some cases available, but some interesting oomparisons are 
not fair. This isan absolute waste of money. The Judge: You shown. In Brazil the relative figures from 1910 12 in respect of 
should have returned them sooner. I cannot discuss it with you. electric and electric lighting apparatus for Germany, the United 


Kingdom and the United States, were as follows :— 


Germany. United Kingdom. United States, 

Paper milreis. Papor milreis. Paper milreis. 
1910 ... 2,401,121 1,788,954 4,625,363 
1911 ... =, 3,695,937 2,635,266 5,079,112 


„ BUSINESS NOTES. 1912 .. 4,261435  . 1,760,080 6,368,801 


The figures for the Netherlands and Austria-Hungary for the 

Bame period rose from 14,108 to 75 713 psper milreis, and from 

Consular Notes. HOLLAND. — In a report from The 20, 628 to 109, 147 paper milreis respectively. For incandescent lamps 
Hague, an American Commercial Attaché states that, with the - imported into Argentina, the figures for the United Kingdom show 
increase of the efficiency of machinery for generating, distributing an increase from 1910 to 1913 from 38,000 to 67,000 pesos, for the 
and applying electricity, and making it less difficult to control, Netherlands an increase from 96,000 to 108,000 pesoe, for Austria- 
there has arisen an increased demand for small electric motors for Hungary an increase from 8,000 to 23,000 pesos, whilst those for 
work on farms in connection with threshing, feed cutting, Germany and the United States show decreases from 324,000 to 
churning, &c. The thickly-populated country, with its small and 241,000, and from 69,000 to 42,000 pesos respectively. The pro- 
intensive farms, offers an inviting field fdr enterprise in the form visional figures for total imports of incandscent lamps for 1914 show 
of a central power station. The unlimited water supply from the a decrease for the year from 195,000 to 257,000 pesos, The figures 
navigation canals solves the problem of good feed water for boilers for Mexico for 1910-12 are rather startling. The total imports for 
and cool condensation water for engines, and counterbalances to a electric incandescent lamps decreased from 701,912 to 647,476 pesos, 
large extent the high cost of fuel. Germany has hitherto furnished but the figures for the United Kingdom show a decrease from 
most of the electrical machinery, but this source of supply is now 26,417 to 550 pesos! The figures for Germany and Austria-Hungary 
practically unavailable. decreased from 274,7 96 to 183,230 and 25,198 to 11,335 pesos 
' CHINA,—An unconfirmed report states thatthe board of directors respectively, but increases from 169 to 2,528 and 360,015 to 441,932 
of the China Eastern Railway has awarded the concession to the pesos are recorded in respect of the Netherlands and the United 
Russian firm of Barski & Co., at Harbin, Manchuria, to construct an States. In Peru, out of a total for 1913 of £8,161 in reepect of 
electric tramway between Pristan and Old Harbin, vii New Harbin, incandescent lamps, only £282 relates to the United Kingdom, the 


the total length of which is to be about seven miles. figures for Germany being £4,671 and for the United States £2,963. 
In a comprehensive résumé of the effect of the war on Soath 4 ; T : 
China trade, the American Consul-General at Hong-Kong points Copper Stealing.—A fine of £20 was imposed by 


out that the chief result of the present state of affairs has been the the Widnes Magistrates, on Thursday last week, on Victor Horace 
shutting off of European markets for Chinese products, until prices Osborne, foreman erecting electrical engineer, Of Chatham Street, 
for such products have fallen so low as to make production unprofit- | Stockport, who was charged with stealing 162 lb. of copper 
able even where the goods could be sold at all. Thishas,ofcourse, and 421 Ib. of copper, the property of his employers, the B. T. H. 
depreciated the ability of China to buy for import. In most liner, Co. It was stated that the prisoner was supervising the erection 
therefore, the year's business has been confined to the liquidation of of electrical plant at the Sullivan Chemical Works, Widnes, and 
accumulated stocks. As a result of general business depression, Supt. Foster said that the police visited a local ‘marine store and 
there has been less demand for electrical machinery, and what found that prisoner had disposed of a quantity of copper. For 
demand has existed has, consequent upon high prices and failing to enter in a book an account of all articles purchased, 
uncertainty of delivery of British goods, reached the United States Charles Bond, marine store dealer, of Lugsdale Road, Widnes, was 
in unusual degree. A contributory cause to the falling off in trade fined 40s. 


in electrical lines is the cessation of German financing of electrical RECEIVING STOLEN CopPERk.—Thomas Wilson, coal and metal 
power and light projects. The Consul-General, whilst claiming an merchant, of Pendleton, was sentenced to six months’ imprison- 
increased and increasing demand for American supplies, frankly ment in the second division by the Salford Recorder, on Monday, 
admits that this is due more to the unique position of the United on a charge of receiving 1 owt. of scrap copper, well knowing it 
States as a great trading non-belligerent nation, than to any to have been stolen. The copper was taken from the Britieh 
special activity on the part of American business men. Westinghouse works at Trafford Park. 

SPAIN.—From information supplied by the American Consul at ] $ 
Seville, a German electric company—the Compania Sevillana de Bankruptey Proceedings.— WILLIAM Carey WILD, 
Electricidad, of Seville—is having marked success. For the year electrical engineer, 57, Rhodes Street, Halifax.—At Halifax Bank- 
1914 the receipts, 2,267,436 pesetas (peseta = 9°6d.), and _ ruptcy Court, on December 30th, a receiving order was made on 
profits, 980,336 pesetas, show increases over the figures for the pre- debtor's own petition, First meeting, January 12th; public exam- 
vious year of 190,000 and 91,000 pesetas respectively. Since 1911, ination, January 14th, both at Halifax. 
this company has paid dividends of 8 per cent. annually, estab- AUGUSTINE GARBOTT, "electrical: engineer, now weighing 


lished & reserve of 105,000 pesetas, paid 3,348,000 pesetas for the machine attendant," Leeds.— Receiving order made December 31st, 
redemption of bonds, and has now a capital of 12,800,000 pesetas. on debtor's own petition. 
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Trade in 1915,—The January issue of the Chamber of 
Commerce Journal contains a series of special reports by experts in 
the leading trades, regarding the trade and industry of the United 
Kingdom in 1915. 


Trade Announcements.—TuHe LONDON COMMERCIAL 
ELECTRICAL STORES, LTD., have removed their offices and stores 
to 13, Farringdon Avenue, E. O. Telephone number: Holborn 
530"; telegrams: " Galvorite, London." 

Owing to the increased business, Messrs, Cave X H tGGIN, LTD., 


have removed to more commodious premises at 265, Deansgate, | 


Manchester (telephone number: Central 1283 "). 
Catalogues and Calendars, —Tux Victa ELECTRICAL 


Co., of 60, Queen's Road, Battersea, S. W., have issued a circular. 


relating to their facilities for repairing electric meters during war- 
time; also a wall calendar for 1916, with monthly tear-off slips. 

Mr. W. H. JOBNSON, of 14, Panton Street, London, S. W., has in 
circulation a wall calendar, with small monthly slips for 1916, 
which in design effectively illustrates the fact that he is sole 
European representative for Romy " electrio apparatus. 

THE DAVENPORT ENGINEERING Co., of Harris Street, Bradford, 
have prepared a wall calendar, with daily date slipr, for the current 


ear. 
: THE CouNTY OF LONDON ELECTRIC SUPPLY Co., LTD., of Moor- 
gate Court, E.C., have prepared a telephone card for the con- 
' venienoe of consumers. 

THE GENERAL ELECTRIC Co, LTD., 67, Queen Victoria Street, 
London, E.C.—New catalogue of between 40 and 50 pages giving 


illustrated particulars of their various types of Witton” starters, . 


regulators, starting panels and controllers. Prices and other 
details are tabulated, and dimensioned drawings and diagrams of 
connections oocupy the last few pages. 

Mkss RS. Pope's ELECTRIC LAMP Co., LTD., Hythe Road, Wil- 
leaden, N. W., have issued a wall calendar with plainly printed 
monthly tear-off slips. 

MESSRS. THERMIT, LTD. of 27, Martin's Lane, London, E.O., 
bave again issued one of their pocket memoranda books, the 
opening pages of which contain a good deal of illustrated informa- 
tien concerning Thermit welding, some useful tables, and calendars 
for 1916 and .1917. 

Messrs LaNaGDoN-Davikes Motor Co, of 110, Cannon Street, 
London, REC, have rent us a bandy- shaped pocket. notebook, the 
opening pages of which contain tables of information respecting 
some of their standard sizes and types of motors (single. phare, 
Lis rae and D.C.), while an insurance coupon lies in the front 


TUE L.P.8. ELECTRICAL Co., of 18, Adam Street, Strand, 
London, W.C.—Poocket pamphlet of 16 pages containing illostrated 
particulars of their current-carrying universal test olips. 


Messes. W. i & Son, Globe Works, Queenslani Road, 


Holloway, London, N.—Tllustrated ciroular showi ing various 
descriptions of perforated steel cable plates, metals and wire-work. 
MESSRS. ALFRED HERBERT, LTD., of Coventry, have sent us one 
of their very acceptable wall calendars with monthly sheeta for 
1916, with bold figuring on good white paper. 
MESSRS, PORTER PATENT SAFETY SEALS, LTD., 7 to 9, Belfast 


Rad. London, N.— Prices and samples of their patent safety seals 
for electricity meters, &o. 
Dissolutions and Liquidations, — Pete GaAs 


Econom’, LTD.— This company is winding up voluntarily, with 
Mr. J. Duncan as liquidator. A meeting was called for yesterday 
at 149, West George Street, Glasgow. 

NERLsoN'8S Coat Conveyor, LTD.—A meeting of creditors is 
called for January 3rd, at 142, Park Road, Wallsend. Mr. T. Rose, 
liquidator. 

BILBIE, Hosson & Co., engineers, 106 Qaeen Victoria Street, 
E.C., and Deverell Street, Great Dover S:rest, S.E —Mr. H. G. 
Hall has retired from the partnership, and Messra. J Bdbie and 
J. S. Wylde will continue the business under the same title, &c. 


CEDES ELECTRIC TRACTION, LTD.—A petition presented by the 


Tador Accumulator Co., Ltd., for the winding up of this company, 
is to be heard on January 18th, in London. 

SALSBURY LAMPS, LTDq—À meeting is to be held on February 
7th, at 15, Eastoheap, E. C. „to hear an account of the Tung up 
from the I ‘quidator. 


Book Notices.— “ The Mechanical World Electrical 
Pocket Book for 1916 (Emmott & Co.; price 6d. net) contains new 
sections on switchgear’ and switch boards, earthing, “reductors " 
for half-watt lighting, and the efficiency of dynamos and motors, 


and the acoumulator notes and sections on lighting circuits and 


switching, and electric lighting, have been revised and extended. 
The book gives a remarkable amount of condensed information for 
the amall price charged, and has the great advantage that it opens 
like other booke. 

“The Mechanical World Pocket Diary and Year Book for 1916 " 
(Emmott & Co.; price 6d. net), now in its 29th issue, contains 
several new tables, while much additional information regarding 
steam boilers has been inserted. A separate section is devoted to 
2 Diesel engine, and notes on brazing and soldering have been 

ed. 

Measurements for the Household (Circular No. 55 of the Bureau 
of Standards, U.S.A.) is a remarkable departure from precedent, in 
that although the product of a Government Department, it takes 
cognisance of the existence, requirements and implements of the 
domestic household and aims to instruct the householder as to 
units and methods of measurement generally, methods of checking 
the quantities of goods bought by weight and measure, and the 


methods in vogue for cheating him-—or rather, her. In this 
country, we fear, the average housekeeper would actively resent 
such an incursion into her sphere, which she believes she alone 


understands, and she would certainly deoline to be taught anything 


about the efficient management of her domain; but perhaps our 
trans-Atlantic cousins are less dogmatic in such matters and are 
willing to learn something of scientific method. We have examined 
the oircalar—whioh comprises nearly 150 pages—with interest, 
and unreservedly congratulate the authors on the manner in 
which they have carried out their work, and on the admirable 
matter, both text and illustrations, which the volume contains. 
True and false weighing and measuring instruments (some of the 
fraudulent ones showing marvellous though misguided ingenuity), 
thermometry, fuels, combustion, lighting, electricity, gas and 
water supplies, with the corresponding meters, humidity, baro- 
metric preesnre, hydrometry, and time are amongst the subjects 
dealt with; the treatment is extremely clear and simple, yet 
accurate, and the information given undoubtedly should go far to 
reduce the waste and inorease the comfort obtaining in the 
domestic household. Although the first edition is only a few 


months old, a second is already in preparation, and the newcomer 


merits the warmest welcome and approval. 
“Science Abstracts,” Sections A and B. Vol. XVIII, Part 12, 
December 28th, 1915. London: E. & F. N. Spon, Price M 6d. each. 
The December number of the Jouraal of the Tramways and 
Light Railways Association contains a full list x members of the 


- Aesociation and their addresses. 


“Journa? of the Institution of Electrical Engineers. " Vol. 54. 
No. 253. January Ist, 1916. London: E. and F. N. Spon, Ltd. 
Price 3s, 6d.—This issue contains the following papers :—" Design 
of High-Pressure Distribution Systéms,” by Mr. J. R. Beard; 
Mathematical Design of Transformers,” by Prof. D. Robertson; 
‘Electric Generating Stations in China,“ by Prof, C. A. Mid- 
dleton Smith; Pole- Face Losses," by Mr. F. W. Carter. 

“The Principles of Dynamo-Electric Machinery." By B. F. 
Bailey, London: Hill Publishing Co. Price 128. 6d. net. 

The Electrical Engineers Diary for 1916." London: S. Davis 


and Co. Price (stiff boards or limp cloth) 3». 6d. net. 


We have received a copy of a new monthly paper, Russia, which 
is published in London at 6d. It isa commercial, financial and 
literary review, and contains the official bulletin of the Russian 
Chamber of Commerce in London. ‘One of the articles diecusses 
engineering prospects in Russia ; others deal with Russian traffic 
routes and Russian credit. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The Electricity Committee has renewed 
the contracts for the supply of electrisity to the Harbour Com- 
missioners and the Great North of Scotland Railway Co. The 
number of units generated in November was 1,301,800, as com- 
pared with 1,138,140 units in the previous year, an increase of 
163,660 units.— Evening Gazette. 


Birmingham.— PLANT Extensions. — The Electric 
Supply Committee recommends the City Council to approve a 
scheme for extending the temporary genérating station just oom- 
pleted at N cw This recommendation is the outcome of 
certain negotiations, and the decision of the Committee, in view 
of the fact that the temporary station would only be sufficient to 
meet the demand of existing consumers, not to accept any further 
applications for supplies. Manufacturers who had accepted orders 
for urgent work thereupon took steps to compel the undertaking 
to supply. The alternatives of proceeding with the permanent 
station, or erecting an extension to the existing temporary station, 
wera considered, but it was found that new plant could not be 
installed in the permanent station before the winter of 1917, 
whereas the temporary extension will, it is hoped, be ready for use 
during the winter of 1916. The cost ‘of the buildings and plant is 
shown in the following table :—Foundations, engine and boiler 
house, J. J. Shardlow, £3,500; structural steel work, E. C. & J. 
Keay, Ltd., £5,890; corrugated asbestos sheeting for roof and 
walls, glazing, &c., £2,200; 6,000-kw. turbo-alternator, with 
condensing plant, $27,000; three boilers with superheaters, chain- 
grate stokers, chimneys, induced draught fans, &c., Baboock and 
Wilcox, Ltd., £17,000; coal-handling plant, overhead telpherage 
system, Herbert Morria, Ltd, £3,500; ash-handling plant, £50 ; 
overhead crane for engine house, £600 ; steam, feed and water 
pipe work, including valves, £5,300; cooling towers, including 
foundations, Davenport Engineering Co., $5,550 ; fire appliances, 
£60 ; lagging for steam and feed pipes, 3160; hotwell feed water 
tank and connections, £500 ; engine-room platforms, £200 ; rail- 
way siding, £3,000; high-tension switchgear and cable connec- 
tions, £5,000; wharf extension, £3,000; contingencies, 10 per. 
cent., £8,210. Total, £90,660. The cost of the underground 
trunk and distributing mains that will ba necessary is estimated at 
approximately £50000. If it should be necessary to install 
economisers there will be an additional expense for economisers 
and foundations of £8,000, The items of plant against which 
makers’ names are given are those for which tenders have been 
obtained and submitted to the controlling authority. 


Carlisle.—Owing to the heavy rains, the Corporation 
electric light station was flooded on Friday last, e a 
temporary cessation of the electric lighting.— Times. 
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Canada.— The Hydro-Electric Power Commission of 
Ontario has extended the power plant at South Falls, Muskoka River, 
by the addition of a 750-k. v. A. unit; the extension will supply 
the towns of Gravenhurst, Bracebridge and Huntsville.— Canadian 
Engineer, 

According to an American Consular report, the plant capacity of 
the Calgary municipal electrical undertaking is 15,000 Kw., the 
plant consisting of turbine and reciprocating sets with gas fired 
boilers. At the present time, however, the Calgary Power Oo., is 
supplying the city under a bulk contract, from its hydro-electric 
plants on the Bow River, 58 miles away, and using the city's power 
plant as a stand-by unit. The city distribution is at 2,300 volta, 
three-phase, by means of 233 miles of pole line; the consumers 
secondary feeders are single-phase, three-wire, at 110 an d 220 volts 
and three-phase, 220 volts, for power. Some 14,000 meters are in 
service and 200 miles of streets are electrically lighted. The 
department is in a prosperous financial position. 


Chelmsford.—E.L.PuncHasE.— The T.C. has decided 
to apply for an order under the Special Acts (Extension of Time) 
Act, 1915, extending forone year the time within which the Cor- 
poration may exercise its option to purchase the local electric light 
undertaking. In 1894 the B. of T. granted Messrs. Crompton and 
Co. a provisional order, and the present undertakers are the Electric 
Supply Corporation, Ltd. 


Dublin.—When the chairman of the Lighting Com- 
mittee recently moved the adoption of a report recommending the 
Committee's amalgamation with the Electricity Supply Committee, 
an amendment was moved by Mr. P. T. Daly for deferring the 
report pending the report of a Special Committee investigating 
the affairs of the electricity undertaking, and this was agreed to. 
By 37 votes to 14, the Corporation adopted a report of the Elec- 
79 Committee on the charges for electrical energy supplied to 

eat res. 


Erith.— The U. D.C. on December 29th decided to grant 
a supply of ourrent to the West Kent Electric Co. for a further 
200 houses in Colyer's Lane. The electrical engineer has been 
authoris zd to install, at a cost of £60, a new centrifugal pump. 


Finchley.— E. L. FainLuREÉ.—The electrical engineer, 
reporting upon the recent breakdown of the maios, said that this 
Was the first occasion on which the supply of current had been 
completely disorganieed since 1903. Each of the three main 
areas of supply was affected, and there were numerous minor 
faults on consumers’ premises. The breakdown had partially 
damaged the large generating set. The major fault was due toa 
pick hole in one of the distributing mains, and the engineer is of 
opinion that all street openings should be under supervision, as 
similar damage had been done on several occasions, The engineer 
spoke highly of the manner in which the statt and men worked to 
clear the breakdown. The suggestion with regard to the super- 
vision of future excavations was adopted by the Council. 


Halifax. — Prorosep Loan. — The Corporation pro- 
pores to apply to the L.G.B. for power to borrow £5,558, the 
additional cost in connection with the purchase of plant required 
at the electricity works. 

The General Purposes Cammittee bas referred to the Electricity 
Committee a request for an advance of wages by the employés of 
the electricity department. l 


Hereford.— Loan Rerusep.—Thbe L. G. B. has refused 
the application of the T.C. for eanction to a loan for additional 
plant at the electricity works on the ground that the matter is 
not one of pressing necessity. The Council, in consequence, will 
not entertain for the time being any applications for new supplies, 
‘por any extension of any existing supply. - 


Heston and Isleworth,—ErLEcTRICITY PRicEs.—The 
Electricity Committee has again decided to retain the present price 
of current, as in view of the probable falling off in the quality of 
gas, owing to the extraction of constituents for manufacturing 
purposes, the undertakiog would be likely to reap the benefit 
of an increased demand. 


Leamington.—A sum of £300 is to be spent on X-ray 
apparatus and an electrical installation at the Warneford and South 
Warwickehire Hospital, 


Leicester.—PLant ExrENSTONS.— Having received 
numerous applications for increased power supply from manu- 
facturers, the Electricity Committee recómmends the Council 
to sanction an expenditure of £14,000 for the immediate provision 
of cables and for anticipated requirements, for which official 
approval will be given. 


Lincoln.—PrRitk INcREAsE.—The T. C. has decided 
to increase the accounts of all ordinary consumers for lighting and 
power by 20 per cent. from the completion ofthe meter readings 
for the Christmas quarter's accounts. 


London.—BrTHNAL. GREEN.—The Electricity Com- 
mittee of the B.C. has had under consideration the question of the 
method to be adopted in dealing with the mains and services laid 
by the Shoreditch B.C. in the Bethnal Green area. The Shoreditch 
Council has from time to time during the past 12 years laid 
mains and services, sume of the work being undertaken on the 
understanding that the Bethnal Green authority would, when in 
& position to supply current, purchase the mains of the Shoreditch 


‘Council, whilst other works have been carried out by the latter 
authority in the absence of objection on the part of the Bethnal 
Green authority. The Committee recommends the Council to 
authorise it to negotiate further with the Shoreditch Council for 
the purchase of the mains and apparatus in order that the matter 
can be settled promptly. 


Manchester.—Loan SANCTION. — Sanction has been 
received for the borrowing of £8,250, repayable within 60 yeare, 
for the purchase of certain lands required in connection .with tbe 
riis for the establishment of an electridity generating station at 

arton. 


Paisley.—Yrar’s Worxinc.— For the year ended 
May 15st last, the Corporation electricity undertaking earned a 
gross revenue of £25,908 and & gross profit of £11,072, and after 
meeting the usual financial charges aud taxes, a surplus remained 
of £146, as compared with £395 in the previous year. The units 
sold during the year amounted to 4,036,611, which included 
1,703,128 unite supplied to the Paisley District Tramways Co., and 
1,428,000 units supplied for power purposes The output sold 
compares with 3,839,857 unita for 1914. ` 


Salford.—PRoPosED Loan.—The Electricity Committee 
has decided to recommend the Council to apply to the L.G.B., for 
sanction to borrow £1,600 for a 500-Kw. rotary converter set, 
together with the requisite switchgear and low-tension cable. - 


Southend.—L.G.B. Sanction.—The L.G.B. has sanc- 


tioned the loan for the provision of engines at the Leigh and 
Thorpe Bay sub-stations, on the understanding that the Corpora- 
tion will endeavour to dispose of the machinery and will not fix the 
same without the Board's consent. A further communication is 
to be made to the Board on this matter. 


Stalybridge,.—LoaN APPLICATION. -The Joint Board 
has decided to apply for sanotion to the borrowing of a sum not 
exceeding £20,000 for an extension scheme at the generating 
station to meet the increasing demands for energy. It is pro- 
posed to install another turbine set. 


West Bromwich.—LoawN Sancrion.—The Electricity 
Committee of the T.C. has obtained sanction to borrow £8,850 for 
the extension of generating plant as follows:—4£1,759 for 
economiser, steel chimney, motor for stoker and water softener ; 
£4,517 for boiler machinery, &c.; and £2,574 for engine house 
extension and for foundations for boilers, chimneys, &c. The 
Committee recommends the entering into of an agreement with 
the Oriental Tabe Co. for the supply of current of a minimum 
quantity of 80,000 units per annum. 


Wharfedale.—E.L. ScREME.— In regard to the scheme 
of various Wharfedale District Councils, with a view to the 
establishment of a joint electricity supply undertaking, it appears 
that the Otley and Burley Councils have suddenly withdrawn 
without attending a meeting of the joint committee to intimate 
their intention. In a report fromthe Wharfedale Electricity 
Sub-C: mmittee, presented to the Guiseley Council, it was suggested 
that providing there was a unanimous desire on the part of the 
Councils concerned to allow a private company to come into the 
district it would be advantageous if each Council had a similar 
agreement with such company. Dr. Muschamp, the originator of 
the joint scheme, said a tentative scheme had been drawn up, with 
a recommendation that each Council should take a census with 
the object of ascertaining what demand there would be for 
electricity. The scheme must remain in abeyance at present 
because the Board of Trade had clearly intimated that it wculd 


. not grant any order to any company during the period of the war. 


Whitstable.—At a special meeting of the U.D.C. on 
December 28th, it was reported that the debenture-holders of the 
local Electric Supply Co. had appointed a receiver. A resolution 
was passed to the effect that the Council should only continue 
generating current in the usual manner until January 7th, unless 
on or before that date the debenture-holdars stated their willingness 
to recoup the Council for all expenses incurred. 


York.—DEreRRED ExTENSIONS.—The Electricity Com- 
mittee has recommended the T.C. to apply for an extension of 
time for the laying of mains in the Bishopthorpe and Acomb 
distriots under the 1914 order. : 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—TnAck MaiNTENANCE.— Some discussion is 
likely to arise in the T.C. regarding a proposal emanating from the 
Tramways Committee that the maintenance of the tramway track 
should be handed over to that department. 


Belfast.— FEMALE LABOUR.—At the meeting of the 
Corporation, on Monday last, Alderman Tyrell, of the Electrical 
Committee, in reply to a Labour protest against the employment 
of women as conductors on the trams, said that, if it was neces- 
sary to employ women, it would be done. Some discuasion followed 
on the age of conductors, which had been reduced from 19 to 17 
years, and aleo on a recent electrical explosion in one of the 
streets. ; 
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Blackpool.—Contracr TickgETS.— The T.C. on Tues- 
day last had another long debate on the question of tramway con- 
tract prices. The tramways manager recently reported that the 
existing charge of £3 per annum for the entire eystem was 
resulting in a loss of about £2,000 a year to the department, but 
the General Purposes Committee last week supported a recom- 
mendation that any change should be deferred until after the war. 
. Ald. Grime submitted that the Counoil should settle the matter 
at once by raising the price to £5. The&mendment was defeated, 
eo that the existing charges will remain in force. 


Brad ford.— FEMALE Langoun.—Over 300 applications 
have been received for the 20 posts of women car conductors which 
have been decided upon by the Tramways Committes as an experi- 
ment. 

Daring the storm of Saturday last a double-decked tramoar was 
blown over in Idle Road, the two passengers receiving slight 
ipjuríes. 


Canada.—Thirty Ontario municipalities have endorsed 


the proposal to construct an electric railway from Toronto to 
London (Ontario), at a cost of £2,800,000.— Morning Post. 


Colne.— The T.C. has refused to accede to a request by 
the Tramway Workers' Union that the advance of 5 per cent. 
which the Council made at its last meeting, should be regarded as 
permanent, and not as a war bonus. 


Erith.—The U.D.C. has decided to apply for a prov. 


order to alter or amerd the Tramways Improvement Act, so as to 
enable the Council to run motor-'buses in certain districts. 


Glasgow.—TRAMWwAY ACCIDENT.—On Saturday last an 
accident occurred to one of the Corporation electric cars, which 
left the rails at a sharp curve, and crashed into the wall of the 
Forth and Clyde Canal, The force of the collision caused the upper 
portion of the car to become separated from the lower, and to hang 
sideways against the wall, Over 40 passengers were on the car, 
and several were badly injured, including the woman conductor, the 
moat serious cases being removed to the Western Infirmary. 


Leeds. NRW TRAMWAY OrricEs.—The Corporation 
tramway department moved during several days last week from its 
old premises in City Square to a new building at the corner of Lower 
Briggate and Swinegate. The new headquarters are to be shared 
by the Highways department, and the estimated cost of the place 
is £30,000. A new headquarters has long been urgently needed, 
the growth of the tramway system having been very rapid in the 
last 15 yeare. 


Preston.—The Tramway Committee, after considering 
a statement of receipts, has declined to diecontinue the Sunday 
morning car service. Girls are to be employed for the tramway 
parcel delivery service. 


Manchester.—The B. of T. has extended for one year 
the time limited by the Manchester Corporation Act, 1911, for the 
construction of oertain authorised tramways within and beyond 
the city. 


Radcliffe.—AccipENT.— Nine persons were slightly 
injared on Monday in a tramway accident. Harry Pusey, the 
driver of the car, was driving down Radcliffe New Road, at about 
eight miles per hour, and when he tried to apply the brakes, about 
200 yards from the bottom of the decline, the wheels began to 
skid. He applied other brakes, but the car gained speed, collided 
with a lorry, and ran off the track into a shop-front. 


U.S. A.- CHIOAGO ELECTRIFICATION Revort.—The long- 
waited report of the "Chicago Arsociation of Commerce Committee 
of Investigation cn Smoke Abatement and Electrification of Rail- 
way Terminals" has at last been made public. It contains some 
1,200 pagee, and apparently comes to the conclusion that railway 
electrification would have a negligible effect in reducing smoke 
polation, and that if carried out, the railways would have to meet 
an estimated annual loss of over 14 million dollars on the under- 

The electrification of every mile of track in the city 
would involve 3,476 miles, 1,476 miles being main line, and affect 
38 railroads, : 

The Committee in estimating the cost of electrification considered 
severa] systems, and found comparatively little difference in cost, 
The least costly scheme was an 11,000-volt single-phase trolley 
system ($178,000,000) ; a 2,400-volt direct-current trolley system 
was estimated to cost $191,000,000 ; and a 600-volt D.C. third-rail 
system $198,000,000, bat this system was regarded as impracticable 
on account of the number of gaps in the third rail, while the over- 
head trolley system would be hampered by the number of struc- 
tures across the track. The estimated annual deficit arises from 
the burden of annual charges to be met, electric working being in 
itself cheaper than steam operation. Steam locomotives were 
found to be responsible foronly 10 per cent. of the gaseous polution 
of the air, dnd it was considered that electrification would reduce 
the visible smoke in the city by only 20 per cent. As pointed out 
by an American contemporary, the extent of this smoke nuisance 
to the city at large may be of minor importance, but its concen- 
trated nature in certain localities may have an important bearing 
on the matter. l 

One result of the publication of the report has been a unanimous 
decision of the Chicago City Council instructing the Council's 
Committee on railway terminals to consider immediately the elec- 
trification of the steam railways within the city, and report as to 
tbe n ordinances to bring this about—the Council thus 
ignoring the findings of the Chicago Association of Commerce, 


The engineers to the Boston Elevated Railway Co. have recom- 
mended the addition of a 35.000- Kw. turbine set to the South 
Boston station, which contains three 15,000-kw. turbo-generators. 
The engineers point out that while a 20,000-Kw. set would provide 
sufficient power to meet reasonable demands temporarily, the 
larger unit would cost considerably less per KW. and be more 
efficient. It is estimated that the additional cost ($200,000) would 
be repaid within five years by these savings. With an estimated 
five years’ output of 1,180,000,000 units, the manufacturing costa 
are estimated at $3,200,000 with the larger eet, and at $200,000 
more for the smaller set; the use of the larger macbine with its 
less steam consumption would also defer the necessity for addi- 
tional boilers for one year beyond the time if a 20,000. K W. eet 
were installed. The engineers also mention the tendency towards 
higher boiler pressures, it being considered practicable to build 
equipment for 400 lb. per sq. in. or more. The Boston Co. is 
reatrangipg its sub-station plant and substituting 4,000-Kw. rotary 
converters for smaller units. 


— . ware — rn 


TELEGRAPH and TELEPHONE NOTES. 


Ceylon.—According to Indian Engineering, the wireless 
equipment of Ceylon has been so much improved that the Island 


can now receive messages from Paris and Cornwall. 


Postal Telegraphists.— It has been arranged with the 
War Office that no Post Office servant who has been attested shall 
be called up until the Postmaster-General has intimated that 
arrangements can be made for his release. Telegraphists and 
skilled workmen included in the revised waiting list for the 
Royal Engineers will not be called up with the groups into which 
they fall, but will be retained in their civil positions until they 
are required for enlistment in the Signal Service. 


Russia.—“ Urgent" telegrams to Russia at the rate of 
Is. 12d. per word were instituted on January 1st. These telegrams 
have priority over other private messages. 


Switzerland.—According to official reports, the Swiss 


. telegraph and telephone network had, at the end of 1913, an extent 


of 10,389 km, The telegraphic traffic during 1913 increased to 
6,140,526 telegrams (an increase of 182,512 messages). Telephone 
subscribers totalled 80,517, the wire serving them being 336,419 
km, in extent. The interurban circuits and international circuits 
had a total length of wire of 65,099'8 km. The number of con- 
versations was 73,733,935. The aggregate of receipts totalled 
21,182,715 fr.; expenses were 20,016,955 fr. The profit waa, 
consequently, 1,165,760 fr. 


CONTRACTS OPEN and CLOSED. 


OPEN. | 
Australia.— January 19th. P.M.G. Carbon and man- 


ganese powder, manganese chloride, chloride of ammonia, porous 
pots, outer jars and carbon blocks. See “ Official Notices" to-day. 

February 18th. Melbourne, Brunswick and Coburg Tramways 
Trust. Six radial trucks.“ 

- BRISBANE.— January 23rd. P.M.G. Wheatstone apparatus. See 
" Oficial Notices Dec. 17th. : 

April 15th. P.M.G. Common-battery multiple switchboard, or 
automatic or semi-automatic switchboard, and associated apparatus. 
See Official Notices" December 31st. 

MELBOURNE.—February 16th: 51 electric staff instruments. 
February 23rd: Two commutator slotting machines, for the 
Victorian Railway Commissionere.* 

SypNEY.—January 3lst, Three electrically-operated railway 
freight-car transferers, for Jones Bay wharfage, Pyrmont. Particu- 
lars from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

January 20tb. Silk-covered wire, for P.M.G.* 

February 7th. Metropolitan Board of Water Supply and 
Sewerage. For No. 1 pumping station at Ultimo. Two centrifugal 
pumps and electric motors (4,000 gallons per minute each), 
switchboards, starters, kc. Contract No. 1,301.* 

February 28th. Municipal Council. Tenders for induction 
regulators. Specifications (lle. 6d.) from the Electric Light 
Department, Town Hall, Sydney. 

May 3rd. N.S.W. Railways and Tramways Department. One 
2,500-K W. turbo-alternator, for Zara Street, Newcastle, power 
house. Specifications (202.) from the Engineer's office, 61, Hunter 
Street, Sydney. > 

Darlington, — January 12th. Corporation. Coal 
bunkers, elevators, &c., for the electricity works. Specifications 
from the Borough Electrical Engineer, Haughton Road. - 

Dublin, — January 12th. Port and Docks Board. 


Twelve months’ supply of electrical supplies. Forms from Mr. N, 
Proud, Secretary, Port and Docks Office, Westmoreland Street. 


Leeds,—January 15th. Electricity Department. Steam 
coal (small slack, smudge or similar material) during the period 


ending July 31st or December 3lat, 1916. Mr. C. N. Hefford, City 
Electrical Engineer, 1, Whitehall Road, 
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London.—IsurNcToN.—January 21st. B. C. Twelve 


months’ supply of engine- room stores, electrical fittings, metere, 
cables, £o. See "Official Notices" Deo. 31st. 


New Zealand, — AUCKLAND.— February 23rd. City 
Council Centrifugal pumping electric motors, and automatic 
starting aud controlling apparatus, for the four city pumping 
stations. Specifications from the office of the Water Board, Town 
Hall, Auckland. 

DuNEDIN.—May 17th. City Council. (1) Tramcar bodies; (2) elec- 
trical equipment. Plans, &c., from the Town Clerk, Dunedin. 

RaAETIHI.—March 14th. Town Board, 40-H.P, hydro-electric 
generating set, switchboard, &o, Pians and particulars from Messre. 
H. W. Climie & Son, Rsetihi." ; ` 


South Africa.—January 17th. S A. Railways Adminis- 
tration, Johannesburg. 74,966 drawn-wire tungsten lamps.* 


Spain.—Tenders have just been invited by the municipal 
authorities of Puerto de Bejar (Province of Salamanca) for the 
concession for the electric lighting of the town during a period of 
20 years. 

The municipal authorities of Bodon (Province of Salamanca) 
have lately invited tenders for the concession for the electric 
lighting of the town during a period of three years. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London, 
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CLOSE. 


Aberdeen. The Corporation Tramways Committee has 
accepted tenders for ironwork and supplies of wood from Mesers, 
Oruickshank & McIntyre, Ltd., and Messrs. John Fleming & Co. 


Australia, — The Brisbane Hospital Committee has 
acospted the tender of the Brisbane Electrical Co., at £3,852, for 
the installation of electric light and power. 

The Sydney Harbour Trust has accepted the tender of Messrr. 
Gibson, Beattie & Co. for six electric wherf capstans, for Ey vont 
— Tenders. 


Bristol. — The Corporation Electrical Committee has 


1 the tender of the East Bristol Collieries, Ltd., for a six 
months 


supply of coal to the Avonbank works. The estimated 
amount is £11,510. . 


Grimsby.—The Electricity Sub-committee recommends 
the purchase of the following coals from Messrs. Ed. Bannister 
and Co., Ltd. :— | 


250 tons of Brodsworth nutty slack, at 15s. 6d. per ton, to be delivered 
during January. 

5,000 tons of Sherwood slack, at 12s. 4d. per ton, to be delivered during the 
next 12 months. 


Keighley.—The Tramways Committee has recommended 
the acceptance of the tender of Messrs Clough, Smith & Co., L'd., 
to construct the overhead equipment for railless trolley vehicles 
from the present termiaus at Hebden Road, Haworth, to Lower 
I Oxenhope, the capital payment to be suspended until after 
the war. i 


Leicester.— The Electricity Committee recommends the 
Council to seal the following contracts :— 

Biemens Bros. Dynamo Works, Ltd.—An additional 1,000-xw. rotary 
converter and switchgear cables, &o., at 22, 460. 

British Electric Transformer Co., Ltd.—One set of 100-xw. transformers, 
one spare transformer, one 75-xw. single-phase transformer, and one 
50-Kw. single-pbase transformer, at £312. 

G. Fletcher & Co., Ltd.—Additional coal-handling plant, at £1,952. 


London. — L.C.C,—The following tenders have been 
adopted by the LCC. for the supply of electrio lamps :— 
Corona Lamp Works, Ltd.—Items 8-18, 18-21, and 26 (metallic-filament 
lamps, with filaments of drawn wire). 
Cryse'co, Ltd.—Items 2-27 (metallic-filament lamps, with filaments not of 
drawn wire). 
Edison & Swan U.E.L. Co., Ltd.—Items 1-7 (carbon-filament lamps). 


Manchester.— The Electricity Committee has accepted 


the following tenders :— 


One set of induced.draught plant.—Musgrave & Co., Ltd. 

One steam-turbine-driven boiler feed pump.— Worthington Pump Co., Utd, 
Two electrically-driven circulating water pumps.—Mather & Platt, Ltd. 
Coal-conveying plant.— Babcock & Wilcox, Ltd. 


Water cooler. Klein Engineering Co., Ltd. ‘ 
Railway track and crossing.—Marple & Gillott, Ltd. d 


Bteelwork required in boiler house No. 2.—Franois Morton & Co., Lid. 
Fountains for new cooling towers and boller house No. 8.—F. Mitchell and 


Co , Ltd. 

Periodical inspection and insurance of two boilers and economisers.— 
National Boiler & General Insurance Co., Ltd. 

Length of ozone-proof cable.—Pirelli-General Cable Works, Ltd. 


Salford.—The Electrical Committee has accepted the 

following tenders : — 
500-kw. rotary converter set.—British Westinghouse Co., £1,450. 
4-ton Albion motor petrol wagon.—Albion Motor Car Co., Ltd., £775. 

The Tramways Committee has accepted the tender of Messrs. 
Hadfields, Ltd., for 14 manganese-steel crossings, at £292 ; and the 
offer of Messrs. Brown, Bayley's Steel Works, Ltd., for 300 steel 
tramcar tires, at £4 10s. 9d. per tire. 


West Bromwich.—The following tenders for the supply 
of plant have been recommended by the Electricity Committee for 
acceptance :— 

Gwynnes. Ltd.—Motor. driven centrifugal pump. 

Kennicott Water Softener Co.—Water softener. 

Cochrane & Co., Ltd.—C.I. pipes. 

Babcock & Wilcox, L:d.— High- pressure steam pipes, 


a 


FORTHCOMING EVENTS. 


Greenock Electrical Society.— Friday, Janury Tth. At 7.45 p.m. At ths 
Temperance Institute. 19. West S'ewart Street Paper on The Economy 
of Electricity in a Small Household," by Mr. W. B. Smith. | 


Electro-Harmonic Society.—Friday, Japuary 7th. At 8 p.m. At Holborn 
Restaurant. Smoking concert. i 


Manchester Association of Engineers.—Satarday, January 6th. At Grand 
Hotel, Aytoun Street. Paper on The Importance of Uniform Conditions 
for Engineering Operations and Industrial Work," by Mr. A. Etchells. 


Institution of Civil Engineers. Tuesday, January llth. At 5.30p.m. At 
Great George Street, Westminster. Paper on The Electric Locomotive,” 
by Mr. F. W. Oarter. É 


Illuminating Engineering Society. Tuesday, January lith. At 8p.m. At 
the Royal nime of Arts, John Street, Adelphi. Discussion on Some 
Principles in Industrial Lighting (with piis reference to the first Report 
of the Departmental Committee on Lig 
shops) " to be opened by Mr. J. 8. Dow. 


Institute of Marine Engineers. - Tuesday, January lith. At 7 p.m. At 
Tower Hill, E.C. Pane on Power · driven Tools on board Ship,“ by Mr. 
J. Hamilton Thomson. 


Liverpool Engineering Society.— Wednesday. January 12th. At the Roval 
. Iastitution, Colquitt Street. Paper on "Marine Refrigeration," by Mr. 
J. Wemyss Anderson. 


Association of Engineers. in-Charge.— Wednesday. January 19th. At 
8 p.m. At St. ne ee Institute, Bride Lane, E.C. Paper on “ Limit 
Gauges and their Application,” by Mr. W. H. Booth. 

Institution of Electrical Engineers.—Thureday, January 18th. At 8 p.m. 
At Victoria Embankment, W. C. Paper on The Predetermination of the 
Performance of Dynamo-electric Machinery,” by Prof. Miles Walker. 

(Newcastle Local Section). Monday, 5 h. At 7.80 p.m. 
At the Mining Institute. Paper on The Design of High-pressure Distri - 
bution Systems, by Mr. J. R. Beard. i 

(Scottish Local Section).—Tuesday, January llth. At 8 p.m. At 207, 
Bath Street, Glasgow. Paper on “Distribution and Ri-e of Temperature 
in Field Coils (part II), by Prof. M. Mac'ean and Mr. D. J. Mackellar. 

(Manchester Local Section).—Tuesday, January lltb. At 7.90 p.m. 
At the Eogineers Ciub, 17, Albert Square. Paper on The Predetermina- 
tion of the Performance of Dynamo-electric Machinery,” by Prof. Miles 


Walker. , 
(Birmingham Local Section).— Wednesday, January 12tb. At 7 p.m. 
At the University, Eamund Bt'eet. Paper on The Predetermination of 
the Performance of Dynamo-electric Machinery,” by Prof. Miles Walker. 
(Yorkshire Local Section).—Wednesdsy, January 19th. At 7 p.m. 
At the Philosophical Hall, Leeds. Paper on The Design of High-pret sure 
Distribution Systems,“ by Mr. J. R. Beard. 
Chemical Society. —Thursday, January 18tb. At 8 p.m. At Burlington 
House, t'iocadilly, W. Ordinary meeting, | 


NOTES. 


Bristol Corporation and Enemy Goods.—At a 
meeting of Bristol City Council on Ssturday a resolution was 
paesed requesting the Corporation Committees to avoid as far as 
possible trading with firms containing Germans or German capital. 
It was suggested that Sir W. H. Davies, M. P., who was present, 
should draw the attention of Parliament to such trading by 
Government departments.— Times. 

The City Council had a lengthy discussion on the matter a few 
dsys ago, the question being raised with reference to a contraot for 
main cable for the Royal Edward Dock, placed with Messrs. 
Siemens Bros., Ltd. Alderman Pearson, who was the principal 
speakar, said that whether the works were under Government con- 
trol or not it did not affect where the profit went. If the profit 
went into the hands of the publio trustee he was of opinion that 
it would largely go to Germans when the war was over, and at 
the end of the war it would be used to bargain with Germany, 
aod Germany would get it directly, or as a eet-off. Alderman 
Pearson went on to give illustrations of the way in which relatives 
and friends of his own, Englishmen, who had been in control of 
businesees in Germany up to the outbreak of war, were being treated 
ia Germany—living either in gaol or in horse boxes, He pro- 
posed :—" That all Committees of the Council be instructed, when 
placing ordera, to avoid any business which is enemy-owned or is 
managed or worked directly or indirectly by or under the inflaenoe 
of enemy subjecte, or is carried on wholly or meinly for the 
benefit of.or on behalf of enemy subjects, notwithstanding that 
the firm or company may be registered or incorporated within the 
King's Dominions.” After discussion, in the course of which it 
was shown that the firm had supplied maohinee, and unless they 
were to be allowed to replace parte in case of breakdown it m'ght 
be very awkward, also that they were patronised by the Govern- 
ment, and had eupplied war materials to the Government, A!der- 
man Pearson wished to add the words as far as possible.“ He 
said that it was his idea that they should go to Messra. Siemens 
when it was absolutely neoeseary. The resolution as amended was 
agreed to. A report of the discussion will be found in the Bristol 
Times and Mirror for January 3rd. 


Institution and Lecture Notes.—Institution of 
Electrical Engineers.—The Council has decided that during the 
war any candidate for admission as Associate Member who is 


engaged on naval or military service, or employed (whole time) in 


an engineering capacity on munitions or other war work, shall be 
exempted from complying with the examination regulations, and 
any such service may be accepted in part fulfilment of the con- 
ditions laid down with regard to experience, provided that in other 
respects the candidate satisfies the requirements as to age and 
trainipg. - 

The Council has asked the National Service Committee of the 
Institution to formulate a scheme for giving to disabled sailors and 
soldiers & preliminary training as switchboard attendants, &o., and 
for obtaining means to carry on this work and arranging for the 
selection and distribution of applicants for positions, 


htiog ia Factories and Work- 
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The following local hon. secretaries and treasurers have been 
appointed :—Mr. H. Hastings, for Spain; Mr. A. C. Kelly, for 
Argentina; Mr. W. M. L'Estrange, for Queensland. 

The following arrangements are announced for meetings to be 
held in London between new and May :— 

January 18th.—Prof, Miles Walker, The Predetermination of the Per- 

formance of Dynamo.electric ree cern 

Janui 2s M H. Harrison, The inciples of Modern Printing 

elegraphy." ° 
February 10th.—O. L. Record, The Testing of Underground Cables with 
Continuous Current.“ 

February 17sh.—C, Chree, D. Bo., F. R. B., Terrestrial Magnetism.” (The 

seventh Kelvin Leoture.) 

March 9ib.—E. V. Pannell, ‘“Continuous-current Railway Motors.“ 

March 16th.—N. W. Storer, The Possibilities in the Design of Continuous - 

Current Traction Motors.” 

April 13th.—(To be announced later.) 

May 11th.—Annual General Meeting. 


Fatalities.—At Manchester on. Tuesday an inquest was 
held on Heary Wharton, aged 17 years, who had been employed at 
a Manchester munition works. Deceased was being instracted in 
the work of driving an overhsad crane. On December 3lst he 
appeared to have left the cabin of the crane (although he had no 
n ed to do 8»), and he was seen with his hand on a "live" wire 
well above the cabin. He fell to the ground and died later. 
" Accidental Death " was the verdict. 

At the adjourned inquest at Eastbourne in connection with the 
death from electric shock of two men who attempted to render 
assistance to a motor-car which oollided with and smashed a 
2,500-volt switch pillar on December 26th last, the jury returned a 
verdict of " Death from Misadventure,” adding a suggection that 
such boxes should be further from the side of the road. Mr. A. P. 
Trotter, electrical adviser to the Board of Trade, represented the 
Board at the inquiry. 

On Tuesday last, Arthur Walker, an electrician at Skinningrove 
Ironworks, slipped into some gearing, receiving injuries which 
necessitated the amputation of a leg. 


For Sale.—Messrs. Percy Huddleston & Co. will sell by 
auction without reserve, at 158, Falcon Road, Clapham Junotion, 
S.W.,on January 13th, a 230-volt motor, motor fans, aro lamps, 
cables, wires, Ko., of which some particulars are given in our 
advertisement pages to-day. 


Appointments Vacant.—Shift engineer (£130), for 
the City of Birmingham Electric Supply Department ; electrician 
(50:.), for the Abertillery U.D.C.; assistant- electrical engineer 
(£130), for the Government of Malta Elec ric Lighting D. partment. 
See our advertisement pages to-day. 

Volunteer Notes,— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER ENGINEER CoRPS.—Orders for week commencing January 
10th, 1916.—By Lieut.-Ool. C. B. Clay, V.D., Commandant. . 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 

Monday, January 10th.—Sections 1 and 2, Technical ; Sections 
3 and 4, Squad, Signalling Section and Recruits. 

Tuesday, January 11th.—School of Arme, 6 to 7 p.m. 

Thursday, January 13th.—Shooting for Sections 1 and 2, and 
Signalling Section. 
^ Friday, January 14th.—Sections 3 and 4, Technical; Sections 1 
and 2. Squad, Signalling Section and Recruits, 


Saturday, January 15th.—Uniform Parade. Time and place will. 


be posted at Headquarters later. 
E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3gD Batt. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TEERES).—Battalion Orders by Captain R. J. C. Eastwood (Sub- 
Commandant), Thursday, January 6:h, 1916 :— 

Captain of the Week.—Mr. C. F. Holland. 

Orderly Officer.—Mr. F. Owen, 

Week-end Parades.—Seturday.—A, B and D Companies wifl 
para ie at Baker Street Station at 2.30 p.m. and proceed by train to 
Willesden, where they will detrain, and proceed by march route to 
Wembley Park. C Company will parade at the same time at 
B ker Street Station, and proceed direct to Wembley Park by 
train. 

Sanday.— Field Day. 

The Battalion will parade at King's Cross (G. N. R.), at 
9.30 am. sharp, and proceed by train to Potters Bar. Members 
will make their own arrangements for lunch. Hot tea (without 
food) will be provided at 3.30 pm., and members are advised to 
brirg their own drinking cups. The Battalion will entrain at 
Potter's Bar for the return journey at 4.40 p.m. A sketch of 
the ground, by Mr. Marples, will be issued to all Company 
Commanders, 

Afusketry.—Inter-Platoon Competition.— Acton Range will be 
opea on Saturday next, the 8th inst., for practice for above com- 
potition, only for those men who have sent their names in to tbe 
M Staff. Parade in ‘Uniform, at Acton Range, at 2 p.m. 
punctually. 

A. G. JOINER, Major and Adjutant, O.B.C. 


British Trade in China,—A Reuter dispatch from 
Shanghai says that a Chamber of Commerce has been formed 
embracing the whole of China. It is issuing journals in Eoglish 
and Chinese, and is receiving most valuable co-operation from 
the Consular officials. The Chamber vof Commerce Journal 
announces the formation of a school to teach the Chinese 
langvage to Englishmen. Shanghai is at present in the throes of 
a rabber boom, 


Inquiry.—Makers of electrical con^uit bearing the mark 
«f a thistle are asked for. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


— = 


Central Station Officials. —Mr. Percy LANE, mains 
assistant at the Finchley electricity works, has tendered his 
resignation. AN 

The Leeds Electricity Committee has recommended the 
City Council to advance the salary of Mr. C. N. HEFFORD, 
engineer and manager of the undertaking, from £600 to 4800 
per year. | | 

Mr. J. B. FELTHAM, chief assistant at the Gloucester Cor- 
poration electricity works, has been appointed electrical engi- 
neer to the Mexborough U.D.C. 

The Manchester Electricity Committee has decided to. re- 
ccmmend that Mr, A. E. McKENziE, chief assistant engineer, 
be appointed deputy chief engineer at a salary of £700 per 
annum, rising by annual increases of £50 to £800 per annum 
as the maximum. 

The National Electric Construction Co. have appointed Mr. 
H. C. Bass to be engineer and manager of their electricity 
works at Bo'ness, in succession to Mr. Rogers. Mr, Babb went 
to Bo'ness from Hawick, where he acted as chief technical 
assistant to the Edmundson's Electricity Works. On leaving 
Hawick recently he was presented with a case of pipes. 

Mr. J. E. M. SrEWART, chief assistant engineer in the 
Leicester electricity department, has resigned his appoint- 
ment in consequence of ill-health. The engineer has been 
authorised to obtain fhe services of an assistant at a salary 
of £300 per annum. 

Mr. T. S. WanTERS has resigned his position as shift engi- 
neer at the Regent's Park station of the St. Pancras Borough 
Council. 

General.—Mr. A. Vines (formerly VV a 
British-born subject, a managing director of Messrs. Ever- 
shed & Vignoles, Ltd., has by deed poll, dated December 
vlst, 1915, abandoned his former surname of Schneider and 
mone and will use henceforth his mother's maiden name of 

ines. 

Mr. H. G. W. Hastert, of Messrs. Haylock & Haslett, joined 
the London Electrical Engineers early in October last, and is 
now engaged in coast defence work with that co A dis- 
solution of partnership has been deemed advisable, which 
will date from January Ist, 1916. The business will be con- 
tinued under the original title of Ralph H, Haylock & Son. 

Mr. WALTER ‘Towers, lately mechanical engineer at Stirling 
Corporation electricity station, has obtained an important 
appointment at Rosyth Naval Base. Mr. Towers, who left 
Stirling about two months ago, offered his services to the 
Admiralty, who gave him a position at the Base, and he has 
since been promoted supervisor of the main power station. 
1075 Towers was employed by the Stirling Corporation for 
13 years. 

Dr. WM. Garnett, the well-known education authority, 
mathematician and physicist, retired from his position as 
Educational Adviser to the L.C.C., on reaching his 65th year, 
on December 31st. : 

In the London Gezette appointments there appear the fol- 
lowing announcements :—December 15th, 1915. Admiralty; 
Electrical Engineer in H.M. Naval Establishments, Ernest 
Thomas Williams; December 17th, Richard Wightman. 

The marriage took place at Hollingworth Congregational 
Church, on December 27th, of Mr, WALTER AGUTTER, of the 
electrical staff of the D.P. Battery Co., Bakewell, and Miss 
M. Marshall, of Woolley Lane, Hollingworth. 

The Morning Post states that Mr. E. MANVILLE, of London 
and Coventry, president of the Associated British Motor 
Manufacturers and ex-president of the Society of Motor 
Manufacturers and Traders, has consented to serve as a mem- 
ber of the Board of Referees in connection with the excess 
profits duty. . 

It was announced in the Times last week that a marriage 
would shortly take place between Mr. HonacE FIELD PARSHALL, 
of Penbury Grove, Penn, Bucks, and Miss Ellen Dunlap 
Payne, daughter of Mrs. Gertrude Dunlap Payne and the late 
Frederick William Payne, of Boston, Massachusetts. 

Mr. F. W. Moziry, eldest son of Mr, H. Mozley, the Burn- 
ley tramways manager, has enlisted in the Engineering Com- 
pany of the London Regiment of Artists’ Rifles. He is chief. 
engineering assistant to the Burnley Corporation. 

The daily Press states that Mr. G. W. J. Praat, traffic super- 
intendent, Bournemouth Telephone District, hae been ap- 
pointed superintendent of telegraph and telephone traffic in 
the Ceylon. Post Office. ; 

Major €. W. JoRbawN, electrical engineer, of Cardiff, has 
just taken over the duties of Commandant of the No. 7 Area 
of the Western Command. In this area there are Lancashire, 
Cheshire and Manchester, as well as Glamorgan companies. 


Roll of Honour.—Second-Lieutenant WILFRID C. 
Hunter, R.G.A., who was killed in action on December 30th 
in Flanders, was, prior to the war, eecretary of the Rugby 
Lamp Co., Ltd. It is only a few weeks since he took leave 
of his parents and friends in Rugby to proceed to the Front. 

Warrant Telegraphist Harry Nose, of the R.N.R., hae 
received the Serbian gold medal for zealous service in the 
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war, the conferment having been made at the instance of 
King Peter. | 

Sapper ARTHUR E. Pairs, ‘signaller in the Royal Engi- 
neers, formerly an electrical engineer at Bradford, is on sick 
furlough at his home suffering from diabetes. 

Private Hamer, of the 16th Lancashire Fusiliers, formally 
employed at the Westinghouse Works, Trafford Park, has 
been killed by the explosion of a mine under a trench in 
France. | 

Private J. L. Horne, of the 1/6th Battalion Manchester 
Regiment, who prior to the war was an apprentice electrical 
engineer at the Westinghouse Works, Manchester, and pre- 
viously reported missing, is now reported to have been killed 
at the Dardanelles. : 

Sapper Harry AsncnorT, of the County Palatine Engineers, 
who has died in hospital at Rouen, France, from pneumonia, 
contracted whilst engaged on trench work, was until last 
March engaged as an electrician at Southport. 

Sapper TOM GRANTHAM, Who has been wounded on three 
occasions, and is now home on leave from France, was prior 
to the war an electrician at Blackpool Tower. 

Private Apert T. Scorr, 38rd Buffs (Mast Kent Regiment), 
who is reported wounded and a prisoner of war, was on the 
staff at the power house of the Associated Portland Cement 
Manufacturers, Ltd., at Burham. near Maidstone. 

Lance-Corporal CLhatp Baxcgorr, of the 4th Battalion West 
Riding Regiment, who is in hospital at Sheffield. suffering 
from serious injury. to his ears through the bursting of a 
trench mortar, Was engaged. prior to the war as electrical 
engineer on board Mr. George Jay Gould's vacht Atalanta, 
which is now doing patrol duty in connection. with the Navy. 

The Salford Tramways Committee has passed a resolution 
congratulating Sergeant SMETHURST, an employé of the Com- 
mittee, on being awarded the D.C. M., and has given instruc- 
tions for the resolution to be engrossed on vellum and pre- 
sented to Sergeant Sinethurst. 


Will.—The late Dr. F. S. PEARSON, who was drowned 
in the Lusitania, left estate valued at £525,900 in the United 
Kingdon. 4 


New Year Honours List.—1n the New Year Honours 
list the following appear :— 

Mr. D. A. ‘THomas, of South Wales Colliery fame, who has 
lately rendered valuable assistance to the Ministry of Muni- 
tions by his visits to America, has the dignity of a Barony 
ot the United Kingdom conferred. upon hini. 

Mr. G. N. Barses. M.P., formerly Secretary of the Ainal- 
gamated Society of Engineers, is to be sworn a member of 
the Privy Council. 

SIR- GEORGE BULLoUGH, of Messrs. Howard & Bullouzh, 
engineers, and Mi, A. F. Yarrow, the shipbuilder, are made 
Baronets. 

Mr. GEoRGE. FRANKLIN, who was formerly chairman and 
Inanaging director of the National Telephone Co., Ltd., is 
made a Knight, as are also Mr. II. I'. Le Bas, of the Caxton 
Publishing Co., and Mr. R. A. Ropinson, a former chaihnan 
of the L.C.C, ; 

In the Colonial Honours list, COMING WOOD SCHREIBER, Eso.. 
G. M. G., general consulting engineer to the Government of 
Canada, becomes a K. G. NI. (I. 

Mr. J. R. Boose, travelling commissioner for. the Royal 
Colonial Institute, is made a C. XI. CI. 

Mr. W. W. Hoy, general manager of Railways and Har- 
bours, Union of South Africa, and Mr. Joux KENNEDY, con- 
sulting engineer to the Montreal Harbour. Commission, each 
receive the honour of Knight Bachelor. : 

The Kaisar-i-Hind Gold Medal awarded for publie services 
in India is given to Mr. W. S. SHARPE, Indian Telegraph 
Department, Superintendent of Telegraph Engineering, Bom- 
bay Division, and to Mr. H. J. II. GLENN, executive engineer, 
Province of Delhi. ` 


Ä — —......ñ ä ESNA N 


NEW COMPANIES REGISTERED. 


Temple Brothers, Ltd. (142,541).—This company was 
registered on December 24th, with a capital of £1,000 in £l shares, to 
carry on the business of electricians, electrical, mechanical, motor, telephone, 
heating, ventilating, and general engineers, makers and repairers of and 
deslers in electrical: and other fittings, telephones, indicators, fire alarms, 
lightning conductors, automatic time recorders, clocks, time switches, elec- 
trical, scientific, surgical, nautical, optical, and mathematical instruments, 
manufacturers of and dealers in engines, «croplanes, airships, motor Sees 
amd cars, ete, The subscribers (wita one share cach) are: J. Hamilton, 
London House, New Londen Street, EC. mechanical engineer; A. J. Sow, 
London House, New London Street, EC, superintendent engineer. Private 
„nens, The fist directors (to number not more than. five) are W. J. 
Stewart (chat) and Jo FEunilton,  Qualifi ation, K. Remuneration, as 
fivel by the compare. Sohn,: C. Crowther, 23. Abingdon Street, West- 
minster. Registered by Jordan & Sons, Led, 116 012, Chamery Lane, W €. 


OFFICIAL RETURNS OF ELECTRICAL 


COMPANIES. 


Dick, Kerr & Co., Ltd.—Capital, £650.000 in £1 shares 
(250.000 pref). Return dated November 4th, 1915. 805,000. pref. and 260,000 
eid. shares taken up, £565.00) paid. Mortgages ond cliarjss: 4 331,665 


Bankfoot Power Co., Ltd.—A memorandum of satisfaction 
to the extent of £5,000 on Seprember 30th, 1915, of debentures dated May 
12th, 1911, securing 45 50,000, has been filed, 


James Keith and Blackman Co., Ltd.—Issue, on December 
20th, 1915. of . 1. 5% debentures, part of a series af which particulars have 
already been filed, : E 

A memorandum of satisfaction in full on November J11h, 1915, of debentures 
dated February 9th, 1914, securing £ 1,500, has also been notified. 


Northampton Electric Light and Power Co., Ltd. Issue, 
on December Brd, 1913, of £00 debentures, part of a series of which parti- 
culars have already been filed. 


Buenos Aires City and Suburban Tramways, Ltd.-—A 
memorandum of satisfaction in full on December 9th, 1913. of charges dated 
March 29th, 1911, and supplemental agreement dated September 4h, 1912, 
securing 4,604,000 and further advances up to 20,000, has been filed, 


* 


CITY NOTES. 


British Columbia Electric Railway Co., Ltd. 


THE annual meeting was held on December 90th at the Great 
Linster Hotel, B.C, under the presidency -of Mr. (J. P. 
Nokton., In the unavoidable absence of the Chairman (Mr. 
R. M. Home-Payne) Mr. Haro.p Brown, a director, read a 
speech whieh that gentleman had prepared. In this the 
CHareMAN said that British Columbia had unquestionably 
sullered from the effects of the war very much more acutely 
than any other part of Canada. A commercial paralysis had 
resulted Which had produecd so great a falling-oſt in the 
receipts of the company that at was probable it would net 
earn dm the current year much more than suficient to pay its 
debenture interest. Fortunately the war did not find the 
company in a Weak position as regards cash resources, and 
by nnmediately cutting down capital expenditure to the utmost 
possible extent and enforcing the most rigid economy, the 
position had been still further strengthened, and the company 
was now in a position to withetand even the present acutely 


bad. times although they should continue for several years. 


Unfortunately, as events had turned out, they had extended 
the tramway system and increased their equipment and power 
plants largely beyond. the requirements of the business at 
present available, and had, therefore, for the time being, large 
amounts of capital unremuneratively employed. lor instance, 
therm systems of power plants on the mainland and Vancouver 
Island had cost $15,475,000, and they were capable of pro- 
ducing about twice as much power as was required during the 
past „ear. The ordinary effects of the commercial depression 
had been greatly accentuated by the advent of an extraordin- 
ary form of competition in the jitneß ‘bus. With regard to 
the future of this competition, since the commencement of the 
winter rains there had been a considerable and continuous 
reduction in the number of jttneys operating, particularly in 
Vancouver. It was expected that this reduction would at 
least continue during the remaining winter months. What, 


however would happen in the spring. when the fine weather 


returned, it was difficult to forecast. The general manager 
held the opinion that they would not be troubled: next sum- 
mer with the jitney “bus to the same extent as during the 
past summer. They had hitherto struggled to maintain a 
thoroughly efficient service throughout all the districts served 
by their cars, but should this Jitney competition continue on 
an extensive scale, the company must cease to operate some 
of the outlying lines. At present the jitneys took the cream 
of the paying trathie in the more thickly populated centres, 
leaving the company to provide for the whole of the un- 
remunerative business. It was impossible for the jitneys to 
supply the needs of the outlving districts at anything like the 
fares Which the company charged, but if the people insisted 
upon supporting this unfair competition in the more thickly 
populated areas the company would have no alternative but 
to leave some of the outlying districts without travelling. 
facilities, During the year every effort had been made to 
strengthen the company's friendly relations with the muni- 
cipalities, and although the board had been compelled to 
refuse many requests involving expenditure of money, it was 
hoped that the municipal authorities were beginning to some 
extent to appreciate the company’s dimieulties, and that the 
interest and prosperity of the company and of the community 
were identical and inseparable, and this would undoubtedly 
þe realised more and snore after the war. The company’s pre- 
sent position was extremely disappointing, but it was one 
that would right itself with the return of norinal conditions. 
As the result of the wonderful erop. which was reliably. esti- 
mated to produce to the farmers in the three prairie provinces 
alone no less than 400, 1illion. dollars; and of the. stimulus 
piven to every branch of manufacture by the increased spend- 
ing power derived frein dt, and also from the large munition 
orders pliced. m Canada, a great. revival of trade had. taken 
place in the Eastern and Central Provinces, and would un- 
doubtedly slowly extend to British Columbia. Tle might sum 
up the situation by saving that the company was suffering 
from What could only be described as tragically bad times, 
Which had caused. auch suffering and bad driven a quarter 
of the population out of the cities and had, incidentally, 
caused a greatly restricted use of the cars and of electric light, 
a reduction in the consumption of power by industrial enter- 
prises, and had prodneed jitnexs. He thought there was no 
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doubt that the worst was past. There was already a consider- 
able improvement in the lumber trade, some increase in 
activity in mining, and the restoration of the Canadian Pacific 
steamship service to Japan and China- was definitely an- 
nounced, which afforded grounds of hopes of a more marked 
Improvement when the winter was over. The Panama Canal 
and the Canadian Northern Railway across the continent to 
Atlantic tide water, both of which Were completed in the last 
year, Would prove most powerful factors in hastening the 
development of British Columbia -on the return of normal 
conditions, and there was nothing in the situation which 
caused hin to abate in the least degree his absolute confidence 
in the splendid future of the province, which could be hastened 
or retarded chiefty by the disposition shown by the people to 
treat capital with honesty and consideration or otherwise. 

The CHAIRMAN formally proposed the adoption of the report 
which was seconded by Mr. Evan-THomas. 

Replying to a shareholder, the CHATRMAN said that with 
regard to the jitney competition, the board were of opinion 
that an ordinary motor-car could not possibly eubsist for anv 
length of time on the fares they were getting. It was, of 
course, possible that some form of vehicle would develop 
which would be a serious competitor with the trams, but up 
to the present the competition had come very largely froin 
private owners who drove their own car and who were pre- 
pared to work inordinately long hours. The board had striven 
to get fair regulations for these cars, and he hoped they 
would succeed, but they had not been able to do anything up 
till now. As to the provision of £167,858 for renewals main- 
tenance, the board thought it was in the best interests of the 
company that that provision should be continued as hitherto, 
and he might pdint out that it was onlv. because they had put 
by such large sums in the past that the company was in its 
present very strong financial position. 

The report was adopted. 


Tata Hydro-Electric Co., Ltd. 


Tas directors, in their report to June 30th, 1915, etate that 
in addition to the cotton and flour mills which have contracted 
to take supply from the company for a period of ten years, 
the company has entered into a contract with the Bombay 
Electric Supply and Tramways Co., Ltd.. for energy required 
by them for two of their sub-stations, and the necessary plant 
for one of these has been ordered. "The directors have autho- 
rised the investigation of new areas on the ghauts for the 
extension of the present scheme to meet any prospective 
demand for energy. Suitable sites have been chosen, and the 
result of the investigations shows that considerable power will 

be made available on a highly satisfactory basis. The general 
manager reports as follows :— 

The Walwhan dam was raised last season to a sufficient. height-to store 
wafer at full supply level. The work of completion is in progress. The water 
in this lake reached full supply level on September loth, 1915. Water for power 
supply is being drawn from Lonavla lake since the commencement, and the 
lake now" stands at only 4} ft. below full supply level. The duct is nearing 
completion throughout. The Lonavla to Forebav section. is in use, and the 
Walwhan section is being dressed, and is practically ready for service. The 
forebay work is practically completed. The sluice house, sluices, and all 
machinery are erected, and only a little finishing work remains, One upper 
pipe line and five small lower pipe lines are completed for the original installa- 
tion. The valve house at junction point 9 is under construction, The tunnel 
between. Walwhan and Shirawata 1s complete except for a little trimming, 
and a quantity of excavation has still to be done in widening the approach 
cut. Work is proceeding on the Shirawata Dam, and a small quantity of 
water is stored which will be utilised for construction purposes. A temporary 
weir is constructed for a small additional storage for power purposes next 
year. The power house work for the four units is practically completed. With 
the satisfactory conclusion of the necessary revision work on the generators 
the whole apparatus of the original installation will be soon in full service. 
The transformers, switchgear, etc., are all in regular use and giving satisfac- 
tory Service. The transmission line is in working order, and both circuits 
ar: available to their full capacity. The question of insulators for mainten- 
ance is receiving attention. 

The receiving station plant is all installed for the four units 
and working satisfactorily. For improving the power factor 
of the system two synchronous condensers have been erected 
during the year. The workshop: building 1s completed and 
brought into use. The underground cables so far put into 
service are giving satisfaction. The major portion of the 
erection work is completed. Mill equipments for all the mills 
of the original installation are received. Ten mills are com- 
pletely equipped and receiving power. Seventeen mills are 
receiving power for partial requirements. Load is being added 
continuously with due regard to the convenience of the cus- 
tomers. Arrangements are now being made for night supply 
of energy. At present there are 27 mills with inotors of the 
aggregate B.H.P. of 27,400 in service.—Indian Textile Journal. 


Western Canada Power Co.—It is announced, savs 
the Times, that this company will default in paviment of the 
coupon pavable on January Ist on its five per cent. first 
mortgage bonds. A committee has been formed in Canada to 
protect the interests of the bondholders. à 


Sonth Wales Electrical Power Distribution Co., Ltd. 
—The directors, in forwarding warrants for the current half- 
year's interest on the original debentnre stock, state that, 
although at the present time there is in hand a sum sufficient 
to pay the now current half-year's interest, the whole of that 
sum was not earned in the half-year, a part having been 
Previously aceumulated.— Financier. 


Calcutta Electric Supply Corporation, Ltd.--The 
number of units sold to consumers during the four weeks 
ended November 96th, 1915, amounted to 1,709,366, compared 
with 1,075,564 in the corresponding four weeks of 1914. 


Kaministiquia Power Co.—The directors have de- 
clared a dividend of 1} per cent. for the quarter to January 
dlst, or at the rate of 6 per cent. per annum. 
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STOCKS AND SHARES. 


: BET TUESDAY EVENING. 


The first week of the new year has witnessed a good deal 
of firmness through the -Stoek Exchange. Prices all round 
are good, notwithstanding the fact that the publie are buying 
comparatively little. The strength of the Consol market is 
a noticeable feature. Home Railway stocks are decidedly 
better. The industral sections are more or less overshadowed 
by further robust developments in rubber shares, prices in 
that particular section going ahead with daily persistence, in 
consequence of a ateady advance in the price of the raw stuff. 

The turn of the old year released money, as usual, in the 
way of dividends, and also from the banking accounts of those 
Who still indulge in the practice of window-lressing. Several 
Colonial new issues are in the air, and one of them has 
already made its appearance, but without exerting any effect 
upon investment prices, though in more norinal times they 
would probably have depressed the gilt-edged securities to 
some extent. There is so much money awaiting investment 
that prices are well maintained, and it would be a simpler 
task to write out the names of fifty first-class stocks of which 
there is no supply, than to catalogue a list of similar length 
giving the names of those which can be bought at the pre- 
sent time. | : 

The Home Railway market is enjoying one of its periodical 
spasms of firmness. Most of the popular stocks are better. 
and a decided feature of the market is the buovancy of 
Underground Electric Railway issues. The £10 shares, in 
particular, are strong; but the 6 per cent. income bonds have 
also advanced, and show a rise of 21 on the week. The im- 


. provement is due to inquiry on. behalf of investors, of whom 
a large number are buying quite small amounts of the stock. 


Metropolitans and Districts are both harder, and Central 
London stocks—out of favour for some time past—are now 
wanted, 

Hundreds of ex-dividend markings have been made within 
the past ten days. throughout the Stock Exchange lists. 
Anglo-Argentine Tramways preference shares, and one or two 
of the debenture stocks are now ex dividend, and the com- 
panx's first preference shares, at 4, look tempting to the 
speculative investor. . British Columbia’ Electric preference 
moved up a point to 61. 

The Mexican group is weaker. A few thousand dollars of 
Mexico Tramway and Mexican Light & Power bonds are on 
offer, although definite news from the country is as scanty 
as ever. Brazilian Tractions show a slight recovery, harden- 
ing to 513, while other foreign Tramway descriptions are 
fairly steady. 

The Telegraph market is very firm. Anglo deferred moved 
up te 23. Western Telegraph debenture stock has recovered 
a point of the interest deducted from the price. Globe prefer- 
ence are a trifle easier at 104. Marconis, now ex dividend, 
are quoted at 35s., and there is rather more disposition to 
deal in them again. The Heavy telegraph shares are all good, 
buyers predominating, and with very little floating supply 
on offer. 

Home Electricity shares are no better. Illumination issues 
of all kinds are dull, gas stocks being weak equally with 
electricity supply shares. Westminsters have further receded, 
St. James’ ordinary are back to 6. The market is stagnant; 
and although occasional bargains take place in the leading 
shares, this section ranks amongst those which have been 
unfortunate enough to fail in securing any portion of popular 
support since the war broke out nearly eighteen months ago. 

British Westinghouse preference are strong at 2, 1n. conse- 
quence of favourable rumours with reference to the big profits 
which the company is making out of war werk. Babcock 
and Wilcox have also advanced further. Calenders are a 
goal market at 111. showing a rise of 15s. on the week.. 
Tndia-Rubbers, at Si, are ex their dividend, and once more 
Jook chean. 

The rubber market is the name to conjure with for the 
moment. That there is a temporary shortage of the raw 
material seems to be generally recognised, but without allect- 
ing the rush for rubber shares. Those engaged in the busi- 
ness are pressed to the uttermost in order to keep up with 
the activity, which one of them declared only the other dav 
to be anomalous and contradictory, what time the country 
is at war. Nevertheless, the publie insist upon buying shares, 
the support coming from all parts of the country. By every 
canon of tradition and precedent, there should be abatement 
of the fever hefore long. and not a few Stock Exchange men 
look for a halt to be called. Still, as long as the streneth of 
the raw rubber market is so pronounced, the publie are hardly 
likely to want to part with their rubber shares. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Hous BLSOTRIOITY CoMPANIRS. 


Price 
Dividend, Jan. 4, Rise or fall Yield 


1914. 1916. . this week, p. o. 
Brompton Ordinary oe ee ee 10 7i = 86 18 
do. 7 per cent. Pret. oe ee 7 7 -— 5 0 
Oha Cross rdi eo 6 8 — 2 7 2 1 
do. do. do. 4 Pret, oe 4 8 -— 6 0 0 
do. do. et. ee ee 8 xd -— 7 10 0 
do. 4 9 ee oo eo ee 4 73 * 5 2 7 
oe ee oe ae ee 6 4} — 6 17 8 
do. 4$ Deb. ee ee oe: ee aj 87 — b 8 6 
City of London oo ee ee ee 9 121 m 3 3 8 
do. do. 6 cent, Pref, ee 6 11 -— — 6 9 1 
do. 0. 6 a os ee oe 5 98 xd — 6 9 0 
do. do. 4$ Deb. ee ee 4) 85 xd — 6 6 0 
County of London we 7 10 — 700 
do. do. ò per cent. Pre... 6 10} — 5 17 B 
do. do. ist Deb. oe oe 4 85 xd -— š 6 b 0 
do. do. ind Deb. co œ 99 88 -a 6 8 0 
Kensington Ordinary .. - oe 9 6 — 7 10 0 
London Blectric T . 4 1 — 8 8 4 
do. do. 6 cent, Pref. ce 6 4 -— 7 1 2 
do. da, . ee ee ee 4 16 -— 6 4 0 
Metropolitan ec oe ee ee 21 T 7 7 4 
do. per cent. Pref, ee Pi xd = 618 6 
do. b. ee oe ee 85 * 6 6 0 
do. De . oe oe ee 10 — b 0 0 
B5. James’ and Pall Mall ee oe 10 6 -— ł 8 6 8 
do. do, do. 1 per cent. Pref, 7 6 — 616 8 
do. do. do. 8) b. oe ee 84 70 xd — 500 
Bouth London . . oe b 9 ==. 3 6 6 
Bouth Metropolitan Pref, eo ee 7 lay -r 6 14 0 
Westminster Ordinary... .. œ. 9 6 — 710 0 
de, & Pref, ee ao ee 43 4 = b 12 0 


Tur nenn ARD TELBPHONBS. 


Anglo-Am, Tel. Pref, eo ee ee 1003 — 6 19 6 
do. Det. oe eo oe là 28 + à 6 10 6 
Chile Tel one. ee ee ee 8 6g -— 6 8 0 
Ouba Bub. eo ee ee oe 6 8 mE 6 6 0 
do. Pret. ee ee oe ee 10 16 -—— 6 18 4 
Bastern on ee ee eo q 123 -— *6 8 0 
do. 4 Deb. ee eo 4 80 — 5 0 0 
Bastern Tel. Ord.. e ee ee oe 7 128 — *6 4 0 
do. Så Pref, ee oe ee 80 66 — b 6 0 
do. 4 Deb. ee TT 4 81 — 419 0 
Globe Tel, and T. Ord. oe oe ee 6 1 = *6 13 2 
A ão. Pret, ee ee eo 6 i -æ è 6 17 1 
Gt. Northern Tel, „ H 83 — 611 4 
Indo-Europeen .. v. c.» „„ 18 48 xd — 615 4 
ee ee ee ee 10 13 xd — b 14 8 
New York Tel. (à e ee ee ee 43 101 — 4 9 1 
Te Ord. ee eo 10 Hu — b 6 8 
Pref. eo ee 6 — 6 17 3 
Tel. Deb. eo oe ee ee L 80 — 6 0 0 
U Plate Tol. ee ee ee 8 6 — 27 12 5 
do. Pref. ee ee 6 42 — 6 8 1 
Western Telegraph” ee oo oe - 121 — ae * 9 5 
estern ee oe ee —- 0 
do, 4 Deb. e. o% 4 79 xd 41 610 
Home Rans. 
Centra] London, Ord. Assented .. 4 723 — 510 6 
Metropolitan ee ry o I 25 + | 5 6. 0 
do bricht.. . Ni 16 + Nil 
Unde Blectrio ee Nil 135 3 Nil 
0. do, "A", Nil 6/ 4 6d, Nil 
, Go, do. Income oe 6 793 +2} *8 12 0 
Fonnien Taans, &oc. $ 
A4delaide Sup. 6 cent. Pref, "E 6 — 600 
A ase 6 Der. 0 "Pret; e. oe 6 " zo -— : b n 
0 Trams, F irst e ee x — 17 6 
do. and Pref, ee ee a t xd — 8 8 0 
0. e ee ee x -— b 1 0 
do. 32 ee ee 6 81 — 6 4 0 
Brazil Traotions .. us ae B 51$ * à 616 0 
Bombay Biectric Pref. .. b ææ 6 10% — 617 1 
do. [^] Deb. oe ee $$ B5 — 6 8 0 
British Columbia Elec. Rly. Pfce. .. b 61 +1 8 4 0 
do. do. Preferred.. — 40 — Nil 
do. do. Deb. "- 4 64 — 6 12 10 
Mexico ee oe ee ee N 40 - 2 Nil 
do. 5 per cènt. Bend. 49 — Nil 
do. 6 ) 4 cent. Bonds ee — 48 n Nil 
Mexican Light Common . .. .. Nil 29 —1 Nil 
do. s. oe ee ee Nil 40 -2 Nil 
do. ist Bonds ee ee = 47 = — 
MaxvrACTURING ComnpANms. 
Baboock & Wilcox „ 14 21m +A 5 15 0 
British Aluminium Ord. ee ee 6 22/6 — 4 9 0 
do. Pret. ee ee 6 18]- -— 6 18 4 
British Insulated Ord. oe ee ee 16 169 — 3 3 10 
do. Pref. oe ee ee 6 b — b 11 3 
British ir Pref, .. .. "à 40/- +1/6 710 0 
do, 4De oe co ee ee 4 69 — 6 14 10 
do. 6 De Hen ee ee m 6 101 — 619 0 
Oallenders LJ ee ee ee ee 15 11 + 3 6 1 3 4 
do. 6 Ix) ee ee ee 4 * 6 17 8 
do. Deb. ee ee rx) 4$ 90 — 5 0 0 
Castner-K er ee T. ee =m 618 4 
dison & Swan, &8 pd. e ee eo Nil 9 / — Nil 
do. do. y ee oe . Nil 1 — Nil 
do. do. 4 Deb. 0 ee ee 4 60 xd =e 6 13 4 
do. do. 6 % Deb. ee ee 5 60 a 8 6 8 
Electric Construction .. .. .. 6 14/- — 8 11 6 
do. do. Pref, eo oe 7 19/9 — 1 1 4 
Geu. Eleo, Pref, . oe ce ee 6 9 xd traced 6 8 1 
enley . e ee ec ee 20 18 — 8 12 6 
do. 4 f. oe ee ee ee 4 4 — 6 6 0 
do. e ve ee oe oe 92 — 4 17 9 
Indi- Rubber „ 10 8} xd +} 1138 1 2 
ee ee oe ee 20 Bi$ = 8 1 0 


* Allowance made for dividends being paid free of income -tax. 


Kent Collieries Closed.—The 7imes states that, 
owing to scarcity of labour and transport difficulties, the 
directors of the Kent Collieries have decided to suspend 
operations until after the war, 
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MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, January 5th. 


Latest Forinight's 
. CHEMICALS, &c. Mn [rre 
a Acid, Hydrochlorie ee oe per owt, ve ee 
@in Nitric ee ee ee ee » PNE. oe 
e zalio ee TI ee per ib. 1/2 $ 
€ » six a ed ee [1 ee per owt, ee oe 
e ee LI ee ee 
a Ammonia, Muriate (large crystal) per ton £50 us 
e Bl powder ee ee 0 0 " ee e 
a Bisul of Oarbon oe ee m £23 ee 
Borax " ° oo oo " £35 je 
a gorge; Sulphate ee ee ee m £45 30/- inc. 
a trate ee ee ee L ee ee 
a 90 te eo ee "T S 7 
a oe ee ee " ee ee 
e Meth lated oe . per 0 oe ee 
a Potassium, ohromate in oaske oe fo. és 
a Potash, Caustic (88/90 %) — .. per ton a 
a ” Chiorate .. oe ee per lb. 1/5 
a »" Perchlorate 98/100 «).. " 10 
a Potassium, Cyanide oe " om, ee 
(for mining 
"enc ot ee ee ee 0 0 eal iy £18 oe 
B phate e ee ee 
a Sulphur, Sublimed Flowers .. zi 411 10 T 
a " eos ee 90 oe ee 
a Gods, Caustic (white XM -. — ce 
e ee 10 ee . 
@ „ Oblorate .. oe oe par ib: [s Mm 
e eo ee 0 0 per N "i 0 
N ee per lb, 84d. ve 
METALS, &o, 
b Al n n [17 per ton oe ee 
b ^Wire, in ton lots 
n (1 to 14 8. W. G.) " á 
6 $, in ton lots oe n ee ee 
p Babbitt’s metal ingots . „ n m » 
c (rolled metal 7 to 12" basis) per lb. 1/24 to 1/73 zd. iac 
C „ Tubes (solid drawn) >» n 1/8 to 1 ad. inc 
€ Copper Tubes (solid drawn : 1 tolai 4. ine 
[- BO. oe . Inc 
g " Bars (best Áo ee per ton #119 £7 ine. 
g „ Sheet pe ee ee 1 £119 £1 inc. 
g " Rod ic) oe oe ve 11 10 „ 
d (Rilectrolytic oo oc, 
d 2 „ dess. „ 2126 10 £7 10 ino. 
d " " oe " 116 10 £7 10 inc. 
d » »" H. d. Wire per 1b, 1/2 zd. ino. 
1 Bbonite Rod ee oe ee " 8j- ee 
f " Bh ee ee "TI ve 2/6 e 
a German Silver Wire ..  ,. " '110 is 
h Gu ha, fne.. ee eo 10 6/10 2 
h India- rubber, Para fine .. 10 4/1 d. ino. 
Iron fs nale. Na warrants) .. pet ton T9J- l- ino. 
I. W m" No. B, P,O, qual, " £28 T 
g Lead, Eng Pig.. ee ee " £31 15 85 / ino. 
g Meroury ee ee ee ee per bot, £16 15 2" sate 
e Mica (in original cases) small .. per Ib, 6d. to 8/ i 
6 » " " — " "I6 to 14 y ün 
e ee s . 
o Ní sheet, wire, &o. ee ee Nom, 
,p Phosphor " oe 
^» " " bars & " ee 
p 0 rolled strip & sheet " ee ee 
ee ee ee ee per os, 910}. eo 
d Silicium Bronse Wire ee per Ib. 1/3 ee 
r Steel in bare. ee per don £85 ee 
e Tin, ) ee ee " £174 to 2175 £T to £8 inc. 
a os. 19016 .. „ per lb. 2/8 ee 
p White Anti-friction Metals .. per ton » is 
k Zino, n' (Vieille Montagne bud.) " Nom, T 


Quotetions supplied by— 


a G. Boor & Oo. h Waward Till & Oo, 

b The British Aluminium Oo., Ltd, 4 Bolling & Lowe. 

c Thos. Bolton &. Sons, Ltd. k Morris Ashby, Lid. 

d Frederick Smith & Co. 1 Richard Johnson & Nephew, Ltd, 

e F. Wiggins & Bons. a P. Ormiston & Sona, 

f India-Rubber, Gutta-Percha and o Johnson, Matthey & Oo., Lid. 
Telegraph Works Co., Ltd, " 

g James & Shakspeare, r W. F. Dennis & Oo, . 


Electro-Harmonic Society.— Mr. C. B. Clay will 
preside at the smoking concert which is to be held to-night at the 
Holborn Restaurant (King’s Hall) at 8 p.m. The artistes are 
announced as follows :—Mr. Philip Ritte, tenor; Mr. George Baker, 
baritone; Mr. W. H. Squire, violoncello; Mr. Alan Stainer, 
ventriloquist ; Mr. Leslie Harris, sketches at the piano ; Mr. Harry 
May Helmsley, cartoonist and imitations of children ; Mr. Bernard 
Flanders, A. R. A. M., solo pianoforte and accompanist. 


Cobalt and its Uses,—Extensive deposits of cobalt exist 
in Canada, but the metal, which resembles nickel, is more expensive 
than the latter; nevertheless, it possesses advantages for electro- 
plating purposes, aud recently it has been found that an alloy with 
iron, containing cobalt to the amount of one-third, has a very high 
magnetic permeability, much higher than that of pure iron or 
transformer steels, while the hysteresis loss is as low an that of 
commercial steels, The alloy, however, is brittle and costly. 
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Fluctuations in December. M 
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_ Electrical Work in British India.—The following 
Information regarding 
tracted from the review of the trade of India inthe past year. The 
Director of Statistics to the Indian Government recently reported :— 
Electrical machinery for use in connection with water-power plant 
has great capabilities of expansion. The total number of electrical 
installations in India is already large, and is increasing. All the 
larger towns and chief porte possess electric light and electric 
tramways, or are about to use power for these purposes. A 
gradually increasing market for el ical machinery is anticipated. 
In recent years the collieries of India have largely adopted elec- 
trical equipment, and here German goods have found an opening. 
The Calcutta market has in late years been flooded with cheap 
German materials for electric wiring, such as cables, switches, 
ceiling roses and cut-outs, Since the outbreak of hostilities this 
source of supply has ceased, and the United Kingdom is likely to 
capture the German trade in these goods, provided the require- 
Fin of the market are carefully studied."— Board of Trade 


Australian Electrical Contract Conditions, — A 
beneficial effect directly attributable to the amalgamation of the 
New South Wales and Victorian Electrical Engineers’ Associations 
ba reported to ths Victorian Branch, last week, by Mr. W. J. 
eri, who represented that Branch at a conference with the 

ederal Council of the Electrical Association of Australia. As a 
xslt of that conf model contract conditions have been 
evolved, which, although differing in several respects from those 
aon made by Government and municipal engineers, will almost 
certainly be adopted by those officials. They have already been 
approved by ere oi e electrical contractors. The 

were drawn up a few days ago in Sydney by a com- 
mittee, including the chief engineer of the Sydney N the 
7 electrical engineers of Sydney and Melbourne, a New South 
ales Government assistant electrical engineer, an electrical con- 
factor, and a consulting engineer, all of whom are on the Electrical 
— mad grim 3 Se ges 5 could have 
New ut for amalgamation,— 

Australian Mining Sendak ^ = i 


solution. 


openings for trade in British India is ex- 


MUNITIONS AND LABOUR. 
. (COMMUNICATED. ) 


THE year 1914 will ever be remembered as the year 
of the outbreak of the great war; the year 1915 will 
be remembered as the year of muddle by the Gov- 


ernment and “‘ squabbles " among the powers that 


be," but the capital error that stands out in high 
relief among all the muddling is the way in which 
the Government has obeyed the dictates of the 
Labour leaders. To any business man it is pitiful 
to see members of the Cabinet appealing to the repre- 
sentatives of Labour not to ask for any further 
advance in wages, as the country cannot afford it. 


The manner in which the South Wales miners defied 


the Government in the early part of the year, the 
spectacle of munition workers going to prison rather 
than obey the laws of the country, and the Minister 
of Munitions begging the workmen to allow women 
workers to assist the country in its great need, can 


only be characterised as disgraceful. It is sad to 


think that men claiming to be citizens of this 
great Empire, in a time of stress, and when their 
brothers are fighting for their lives in the trenches 
to defend the hearths and homes of those left behind, 
should act in such a mean and selfish spirit, as if the 
only thing that mattered was to guard what they 
claim as their legitimate rights and privileges. It is, 
however, worse to know that this state of things is 
due mainly to the Government pandering to the de- 
mands of the Labour leaders in the past, and thus 


. giving a loose rein, and even encouragement, to the 


propagation of Socialist fallacies, which teaching can 
only lead to anarchy. The duty of the Government 
was and is to guard and defend the liberty of the 
individual, whether he be workman or master. 

The whole question has now become of vital import- 
ance—not only at the present time when the country 
is in danger, but also in the future—for there can 
be no doubt that, after this terrible war, the strife 


between capital and labour will become extremely - 


acute, and it behoves every sensible man, whether 
he be employé or employer, to try and find some 
It is no use blinking at facts, as business 
men have been obliged to do for some years past in 
their desire to make the best of the situation, whilst 
they saw Germany moving forward by leaps and 
bounds, wresting the markets of the world from them 
bit by bit. Itis not generally known, but it is a fact 
nevertheless, that the great British coal trade, the 
staple of our industries, in so far as the export trade 
was concerned, would, in the course of time, have 


been controlled by German coal merchants, and it is 
well enough known how the German tentacles were 


reaching out to control the electrical industry. 
Returning, however, to the point at issue, the latest 
move on the part of Labour is the amalgamation of 
three important trade unions, viz., the Miners’ 
Federation of Great Britain, the Railway Workers' 
Union, and the Union of Transport Workers. To 
put it bluntly, its one object is to paralyse industry, 
and to put pressure on the British public to conipel 
the employers to grant the demands of the members 
of any one of the unions. And it is highly probable 
that they expect to gain support from the Govern- 
ment, as they did—and obtained it—in the national 
coal strike. What is to be the outcome of all this 
combination for POWER? which, so far as the liberty 
of the individual is concerned, is equally as bad as, or 
worse than, German militarism, which we are now 
sacrificing blood—the best blood in the country—and 
treasure to break.. It is noteworthy that the greatest 
opponents to conscription in this country have been 
the Labour leaders, yet as regards their own particu- 
lar trade unions they put into operation the vilest 
form of conscription, and it is well enough known 
that many members of the unions are only members 
through sheer terrorism. Britain has ever been known 
as the land of freedom, and, politically speaking, 


- 
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it still is, but it would appear that we are fast giving 
up our birthright for what is neither more nor less 
than trade union slavery. 


One has become so accustomed to dealing with 


trade union officials that the individualism of the em- 
ployé is wholly lost, and many employers are afraid 
to give any man work unless he is a member of the 
union. Other employers of labour have come to the 
conclusion that all workmen ought to be members 
of their union, and that all employers ought to be- 
long to an employers' association. It has practically 
come to this. But one may ask, where is the boasted 
liberty of the individual? Again, what has been the 
effect of the power of the unions? Its acknowledged 
evils are slackness and defiance of all authority, even 
the authority of the trade union leaders themselves. 
But it sinks deeper than this. It has become a 
national curse in its effects upon the youth of the 
country, and the recent troubles between capital and 
labour, defiance of all law and order, wilful restric- 
tion of output—which even Mr. Lloyd George has at 
length had to admit—are but the fruits of want of dis- 
cipline in the past. Bernhardi says in his ‘‘ Germany 
and the next War," The English nation, under the 
influence of growing wealth, a lower standard ot 
labour efhciency—A4vnach, indeed, is the avowed object 
of English trade unions—and of the security of its 
military position, has more and more become a nation 
of gentlemen at ease and of sportsmen, and it may 
well be asked whether, under these conditions, Eng- 
land will show herself competent for the great duties 
which she has taken on herself in the future.’’ 


Again: We must never forget this. Hard, labori- ` 


ous work has made Germany great; in England, on 
the contrary, sport has succeeded in maintaining the 
physical health of the nation; but by becoming ex- 
aggerated, and by usurping the place of serious 
work, it has greatly injured the English nation."' 
Unfortunately every word is true, and' we question 
whether there is a single person—except, perhaps, a 
Labour leader, whose livelihood depends mainly on 
slackness and restriction—who would attempt to 
deny it. Is it any wonder the Prussians thought 
us “contemptible?” One is almost inclined to say, 
Thank God for the war,’’ as it has at least arrested 
us on the way to destruction. ' 
For years past it has been well enough known to 
employers that restriction of output, and restriction 
alone, was ruining every industry in the country; and 
the wail of every coal owner is not so much against 
the Minimum Wage and the Eight Hours’ Acts, as 
Acts of Parliament, but the fact that in each case the 
output decreased after the Acts came into operation. 
The higher the wages the less the work, the greater 
the cost of production, and the greater defiance to 
law and authority by the workmen. Yet the Govern- 
ment would not accept the owners’ explanations, 
or believe the facts which were placed before it, 
but forced the men’s demands upon them. These 
inevitably reacted on the public purse, and the great 
British public wondered why! Will this same great 
British public realise now, that the British workman, 
and especially the British miner, is neither more nor 
less than a spoilt child, petted and pampered by a 
weak Government until he is no longer fit to“ fend 
for himself," and whose constant cry is '' we will 
have more wages," without any thought for others, 
or the least exercise of intelligence by asking himself 
the question as to where they are to come from? He 
either cannot, or will not, realise that wealth is the 
result of production, and that if he refuses to produce 
there can be no wealth to distribute. To-day we are 
spending at the rate of £5,000,000 a day, and it has 
been estimated that at least £1,000,000 a day might 
be saved were it not for the evils of restriction in the 
past, and it is believed that at least 15 to 20 per cent. 
more coal could be produced per day in the coal mines 
of Great Britain if each workman would but do his 
best. The valiant Labour leaders will say this is a 
vile calumny on the British working man. Rubbish! 


It is true; and no one knows better that it is true 
than the Labour leader, but it is his profession to 
support methods and ideas which are fast sapping the 
very manhood from the British nation. That there 
are some splendid workmen no one would for a 
moment attempt to deny. This country would not 
have been in such a good position as she is to-day 
were it not for that fact, together with the patience 
and long-suffering of the employers. These men, 
however, have no great love for the trade union 
official, and thousands of them have emigrated to 
the Colonies where they are free to exercise their 
skill and ambition untrammelled by the rules and 
regulations of the delegate,” shop steward,” or 
local secretary." England a free country—Free! 
When the Minister of Munitions must ask the '' shop 
steward " if he will kindly allow the owners of the 
works to employ women; or when half-a-dozen pit 
iads can stop a concern involving thousands of 
pounds capital and cause hundreds of workmen to 
lose a day's pay. And it is the trade union leaders 
at the head of such freedom as this who aim at be- 
coming the Government of the country, and who can 
claim the right to have absolute control of all the 
means of production and distribution." Better the 
success of German arms! The iron heel of Prus- 
sianism would be lighter in comparison, than to be 
subject to the abject slavery and decadence of pre. 
sent-day trade unionism. 

If, however, we are wise and take to heart seriously 
the lessons the past has taught us, and every man, 
whether employer or employé, will form a New Year 
firm resolution to do the very utmost. for his country 
and incidentally for himself, it may yet prove that the 
greatest folly Germany ever committed was when she 
went to war. 


TIPS FROM CHINA. 


Bv GEORCE R. ARCHDEACON, A. M. I. E. E. 


Four months ago I wrote a few hints which I hoped 
might prove useful in assisting British manufacturers 
in their attempt to obtain the German trade formerly 
done with China. 

Since writing that article I have so frequently been 
asked for information about the Chinese warkman 
that I am now attempting to set forth a few of the 
most common characteristics of what is, perhaps, the 
most complex type of humanity in existence. | 

All too frequently the newcomer is apt to take the 
peculiar Chinese temperament for granted without in 
any way trying to understand it. It is in this man- 
ner that opportunities of progress are so often 
missed, for a deeper knowledge of the native mind 
would naturally lead to a clearer understanding and 
a wider sympathy, which would be of inestimable 
value in assisting the Britisher in his financial deal- 
ings with the Chinese, whom I have often heard 
described as the first gentlemen in the Far East.“ 

Let me warn all British engineers and representa- 
tives that, although we may not find the Chinese of 
interest, the Chinese, from the moment of our 
arrival, will subject us to such scrutiny that before 
we are aware of it they will have our character so 
well summed up that they will be able to trick us 
and play upon our pet foibles and weaknesses in an 
amazing manner. 

They will carefully watch us and plumb the depths 
of our knowledge until they are convinced whether 
or not we ''savey our pidgin,” and if they find us 
wanting we shall earn to the full their deepest con- 
tempt, for the Chinese are thorough. It may be 
only in one direction, but in that particular direction 
they soon acquire an almost uncanny aptitude in the 
application of that one quality. 


a 
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First impressions are lasting," therefore we 
have to find some method of impressing the Chinese. 
A good way is to get him tied up on some piece 
of work in which we are particularly expert, go to 
his rescue, for once condescend to take our coat off, 
and show him how it should be done, most carefully 
seeing that we do it correctly, after which we must 
patiently explain the whole process, meanwhile com- 
menting on the simplicity of the operation. 

In this manner we shall have benefited him and 
shall have secured his profound admiration for our 
skill and knowledge, the advertising of our wonder- 
ful capacity will be for ever established, and we shall 
be listened to with all the credibility of a veritable 
Solomon. | 

Chinese foremen are usually referred to.as '' No. 
I" The author has generally found that it pays to 
learn the man's name, and address him by such, as it 
implies a greater interest in, and familiarity with, 
him, which is instantly observed by the other work- 


men, thereby engendering greater authority for our 


„No. 1.“ 

Perhaps one of the most extraordinary differences 
between the British and Chinese foreman is the 
manner in which each regards his job. The former 
is apt to consider it a great calamity to lose his 
berth, whilst the latter would prefer to lose a dozen 
berths rather than lose his dignity. 

If at any time we arrive on a job and find the work 
in progress being wrongly executed, on no account 
should we lose our temper with our No. 1 "' (if we 
value his services). We must explain with firmness 
that we object to that method, and order whatever 


alterations we consider necessary to be immediately - 


undertaken. 

If by any chance we had lost our temper and repri- 
manded our No. 1 ” before the men, he would have 
"lost face," and would most probably say:-- 
Master, I no can stay more, better you makee pay 
me, I go catchee new pidgin." The correct mode 
would have been to screw down the safety valve and 
wait until we had the No. 1 ” in the office, and there 
let the steam blow off to our heart's content. 

The author has had experience of workmen in 
about six different countries, and he is of the opinion 
that, man for man, the Chinese workman will com- 
pare very favourably with the best skilled men in 
Europe. There is, however, one grave fault, with 
Chinese labour—greater supervision is needed. Fre- 
quently the Chinese workman will be engaged for 
weeks upon repetition work, and will work in strict 
accordance with his instructions, when, suddenly, 
without any apparent reason, some curious kink in 
his mind will cause him to depart from his former 
method and adopt an entirely new one. 

From time to time one hears a great deal about 
the terrible vice of opium smoking; upon closer 
acquaintance, however, it is found to be no more 
terrible than the alleged habit of the British workman 
of dropping into a convenient pub " and coming 
out drunk. 

The Chinese are, without doubt, amongst the 
most frugal and thrifty people in the world, and, 
with the exception of the various religious festivals, 
they will never lose time if they can possibly 
crawl to work. What would not the Minister of 
Munitions be able to do with such men! 

In all intercourse with Chinese in superior 
Stations in life the Britisher should not make the 
mistake of talking ''pidgin English." A Chinese 
merchant takes it as a compliment if we speak to 
him in pukka ” English. He may not understand 
half we say, but he will smile blandly upon us, feeling 
that we are treating him as an equal, and not as a 

member of the coolie class. 

It may, or may not, come as a complete surprise 
to many readers when we tell them that China 
is the home of Trade Unionism. The Chinese have 
Probably forgotten more about the ethics of trade 
monism than the whole of the British Labour Party 


ever knew! Everyone belongs to a trade union or 
a guild, as they are called—fitters, turners, tailors, 
shoemakers, nursemaids, washerwomen, house-boys, 
coolies, etc.—all have their separate guilds, and 
woe to the employer whose bad luck it is to be 
'' black-listed." If our name does in time appear on 
this list, we shall slowly but surely begin to realise 
that our works are not running so smoothly as for- 
merly, and our best men will leave and be replaced 
with some difficulty until we have appeased the 
powers that be. | 


MANUFACTURERS AND FUTURE 
TRADE IN BELGIUM. 


BRITISH 


Bv “ BELGIAN.” 


A Goop deal has been said and written about the 
extension of British exports to new fields of com- 
mercial activity, but although many schemes have 
been put forward, none has actually been accepted 
as a basis for such an extension. Up to the present 
manufacturers have been left to their own initiative, 
and that is where the trouble lies. It is not by inde- 
pendent efforts that a trade of any magnitude will 
be built up abroad; but it is by the co-ordination of 
ideas accepted by all, and followed by all, that a sub- 
stantial and durable result will be attained. 

An association of manufacturers—there is one for 
nearly every trade—was needed to keep up the in- 
terests of the Home market, and will be needed 
still more, after the war, to stop any new attempt 
at German competition. A similar organisation is 
needed to control the export of goods, and, if it be 
worked on a sound basis, it is bound to bring success. 

But the manufacturers have got to make up their 
minds now, to form a board to consider, and take 
adequate measures to meet, the Continental re- 
quirements in the near future. Inquiries will then 
be pouring in asking prices for such-and-such mate- 
rials, complying with the Continental Associations’ 
and Supply Co.s’ rules; and what will the answers 
of British firms contain? Will there not be offers of 
material made to the British standards and regula- 
tions, which is not what is required abroad, and will 
not do? : 

To point out the importance of my views, I may 
mention the following cases from my own experi- 
ence:— 

I. British-made china cut-outs (of an old type) 
were refused on accourit of their construction, when 
submitted to the Supply Co.—the type in question 
was made as nearly as possible to the Continental 
pattern. 

2. À consignment of steel tubing by a well-known 
British firm, screwed to the Continental thread, had 
to be sent to a Belgian factory to receive the inside 
insulation required by all fire insurance companies. 
In my efforts to introduce the British article, I 
procured the necessary dies and tools from Germany, 
and had them sent over here at my own expense; 
but the cost of production and of insulation proved 
too much to compete against the German article. 

3. The use of tumbler switches on a, 220-volt A.c. 
circuit was objected to by the Supply Co. 

4. The different Continental regulations and stan- 
dards of output, well known here, but seldom applied, 
by the manufacturers. 

The Board of Exports is required now, to prevent 
friction between dealer and manufacturer as regards 
the right article wanted, by making inquiries, and 
acquainting the trade with the results obtained, and 
to prepare for all emergencies that will arise. An- 
other reason: We were dependent on Germany for 
a lot of articles that we did not make ourselves and 
that were too expensive to obtain in another country. 
We shall be confronted with the same problem after 
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the war. If the British-made article is found too 
expensive, the duty of the Association will be to 
advise the firms concerned to have the articles asked 
for—they are nearly all ‘patented—made for them in 
an acknowledged factory in Belgium, so as to save 
the expenses of transport, customs duties, and also 
the delay in delivery. Such a policy would increase 
the profit of the patentee, but it would enable the 
article to be made at a price suited.to the Continental 
market. | 

The: Association. would also communicate the 
market conditions prevailing at any time, also the 
financial terms accepted. The sending of money 
before the dispatch of the goods, as required before 
the war, will not do. 5 

There are, no doubt, many more reasons for taking 
steps to form an association at an early date, which 
have already been made known by other writers in 
previous articles. 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


By J. R. BEARD, M. Sc., A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRI 
ENGINEERS, December, 1915.) | 


( Continued. from Vol. 77. page 863.) 


Lay-out of Distribution System.—Except in special circum- 
stances it is usually essential for each sub-station to have at 
least two separate sources of supply, and, if the supply to the 
sub-station is not to be interrupted by a failure of one source, . 
some form of discriminating protective device muet be installed 
on each feeder in order to isolate it automatically in the event 
of its breakdown. It ie, however, not so generally recognised 
that it is of equal importance that a fault on one feeder must 
not interfere with the supply through the sound feeders how- 
ever severe the fault may be. The only forms af protection in 
commercial use which meet these conditions under all circum- 
stances are the balanced-current protective system with pilot 
wires and the split-conductor protective system. Both have 
the further advantage that the isolation of the faulty feeder 
is practically instantaneous and can be effected with quite a 
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Fic. 7.—NonrTH-EAST Coast HIGH-PRESSURE DISTRIBUTION 
SvsTEM. Generating stations shown cross-hatched. 


low value of the fault current, so that the disturbance to the 
general system is a minimum. They increase the cost per 
mile of a main of given section, but this is counterbalanced 
by the saving effected by the possibility of using an inter- 
connected system which allows of :— | 


system. 


(a) A reduction in the cost of mains due to the saving in 
spare feeders. id NR 

(b) A reduction in the cost of mains due to the possibility 
of replacing à number of small feedere by a few large ones 
which are cheaper per ampere of ing capacity. 


(c) A reduction in the amount of ewitchgear required. 
(d) A reduction in the total annual cost of mains, owing to 
its being possible to take advantage of the diversity between 
the demands of different sub-stations. OK 

The extent to which a system may be safely interconnected 
by the use of these devices is shown by fig. 7, which illus- 
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Fic. 8.—DIAGRAMMATIC Lay-OUTS OF DISTRIBUTION SYSTEMS. 


trates diagrammatically the high-pressure distribution system - 
on the North-East Coast. No less than 350 sub-stations are 
connected to this system, and it is fed by 15 power stations, 
many of which utilise, waste energy in the form of exhaust 
steam and coke-oven gas. The whole of the feeders shown ` 
are normally in commission and interconnected, the older ones 
being equipped with balanced-current protection and the more 
recent ones with splitconductor protection. As showing the 
reliability of both these forms of protection, the operatin 

records of this system show that over a period of time, select 

quite at random, faults occurred on 23 feeders equipped with 
automatic protection, and that in 22 cases the faulty feeder 
was instantaneously isolated without causing an interruption 
of supply to a eingle sub-station except in one instance, where 
the sub-station in question was given a non-duplicate supply 
through the faulty feeder. In the remaining case, althoug 

the protective gear operated satisfactorily, one of the feeder 
ewitches failed to open due to a mechanical fault; this was 
equivalent to a bus-bar fault and brought out the overload 
gear at two sectioning points, thus limiting the trouble to 
this section of the system. 

In the following investigation an attempt is made to give 
definite figures for the saving effec by an interconnected 
ese figures show that the saving is not only suffi- 
cient to balance the cost of the special protective devices, but 
that a system eo equipped is actually cheaper than systems 
protected by less efficient methods which do not give the same 
freedom from interruption of supply. f i 

In order that the resulte may be on the conservative side 
the extra cost of the special protective devices has been taken 
at 10 per cent. on the switchgear, including building accom- 
modation, and at 2s. per yard on the mains, which is sufficient 
to cover the cost of balanced-current protection, and decidedly 
more than sufficient to cover the cost of split-conductor pro- 
tection. In the first place, a comparison will be made be- 
tween the three types of system that are available in the case 
of the supply to a number of sub-stations, the supply to which 
must be reasonably free from interruption. These are :— 

(1) An interconnected system equipped with balanced- 
current or eplit-conductor protection, which ensures complete 
continuity of supply to all sub-stations in the event of a fault 
on a feeder. 

(2) A simple radial system with duplicate feeders direct 
from the power station to each eub-station, equipped with 
time-limit overloads at the power-station end and reverse- 
power relays at the sub-station end. This limite the risk of 
interruption to the sub-station fed by the faulty feeder, and 
has been adopted for important supplies such as that to the 
London underground railways Owing to the defects of the 
reverse-power relay, it cannot ensure complete continuity of 
eupply to the sub-station affected. | 
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(3) A eerie radial system with duplicate feeders to each 


eub-station pro as in (2), but with direct feeders from 
the power Sinton to only half the sub-stations, each of these 
in turn feeding one of the remaining sub-etations. This in- 
volves graded overload gear, and a faulty feeder may shut 
down both the sub-stations in connection with it, and will 
probably shut down one of them; it is therefore only permis- 
able where continuity of supply is not of such vital import- 


ance. * . . 

For the p of the comparison, a typical case is assumed 
of an area of 25 square miles with the power station at the 
centre and a sub-station with a maximum load of 500 xw. 
at 0.8 power factor and a load factor of 30 per cent. situated 
at the centre of each square mile, the distribution bein 
effecied by underground mains at 6,000 volte. It is assume 
that owing to the diversity between the various eub-etation 
loads the power-station load-factor will be 50 per cent., and 
the average feeder load-factor on an interconnected syetem, 40 

cent. The average maximum feeder currents are there- 
hre deduced by assuming the sub-station maximum demand 
to be reduced in tbe ratio of the sub-station load-factor to 
the average feeder load-factor. This only holds for the inter- 
connected system, but in the firet instance the same reduced 
5 demands will be taken for other types of system, 
i.e., the advantage which an interconnected system gains from 
its utilisation of diversity is neglected. 

The annual cost per switch panel is taken from fig. 11, and 
the annual cost of the mains from fig. 6, the proper deductions 
being made in the case of types (2) and (3) for the omission 
of the special protective devices. Table I gives the comparison, 
while the diagrammatic lay-outs of the three types of system 
are shown in fig. 8 (a), (b), and (c). 


TABLE I. 
M NE —-, 
M Mileage| Annual more 
Type of sytem, e r. ine, , OB | ber 
| connected , 
: | ; system, 
Interconnected ee | 8(a) | 64 | 32°0 | 4,732 — 
Simple radial 8 (5) 96 93˙7 | 7,664 61˙3 
Series radial... 8 (o) 96 61˙2 6.075 278 
TABLE II. 
Interoonnected ..| 8(a) 64 ! 8320 | 4,752 — 
Semi-duplicate tes 8 (dg) 80 48˙0 5,478 153 
Change-over tee. 8 (d) | 56 48'0 | 5,216 9'8 


. In certain cases where momentary interruption of supply 
is not of great importance a tee system has been used, 
arranged as shown in fig. 8 (d). Each eub-station is normally 
given a non-duplicate supply from one of the feeders, and 
arrangements are made for the sub-station to be changed over 
to the other feeder in emergency, thus involving a complete 
1 interruption in the supply to all the sub-stations 
fed by the faulty feeder. In a modification of this system 
th tees into the sub-station are normally closed through 
switches equipped with time-limit gear, but the sub-station 
bus-bare are sectioned by a special switch. The sectionin 
switch may be either left open or it may be closed an 
oeme oa instantaneous overload gear, so that it will 
immediately trip in case of a feeder fault. In either case 
eupply is automatically maintained to half the sub-station 
bus-bars, and by opening the faulty feeder switch and closing 
oe sectioning ewiteh complete supply jo the sub-station can 


r 3 
Table II gives a comparison of these eystems with the inter- 
connected syetem, and it is interesting to note that the latter 
is still cheaper in spite of the great sacrifices in security 
entailed by the tee systems. 
The foregoing comparison proves that the interconnected 
system is the most economical for the particular case which 


has been selected as typical; but in order to make the investi- 
gation complete it is necessary to show that this superiority 
still holds under other conditions, and accordingly the inter- 
connected system will be compared with the cheapest system 
giving reasonable security of supply—the series radial system 
—under various modified conditions which may obtain in 
practice. are :— a 

(1) The same number of sub-stations distributed one mile 
apart in a ring round the power station, or in line one mile 
apart with the ye station at the centre, as shown in fig. 8 
(e), (f), (o), and (A). | 

(2) The area of gupply extended or decreased with the eame 
number of sub-etations and the same total load on the system 
i.e., the sub-stations situated at the increased and decreased 
spacings of one per 4 square miles and four pe uare mile 
respectively, instead of one per square mile, the load per sub- 
station remaining the eame. 

(3) The area of supply extended to, say, 49 square miles 
with the same density of load and a correspondingly increased 
number of eub-stations eupplied from the central power sta- 
tion, as ehown in fig. 8 (i) and (i). T 

(4) The Sa aioe: istribution of sub-stations but with in- 
creased or reduced loads per sub-station, the alternative loads 
considered being 250, 1,000, and 2,000 kw. The arrangement 
of feeders remains the same for the series radial system, as a 
cable capable of dealing with the load of two 2,000 xw. sub- 
stations in emergency is not too large to be handled. For 
the interconnected system it is nece to run more feeders 
from the power station to deal with the heavier loads, the 
feeder arrangements which would be adopted for the 1,000 
and 2,000-kw. sub-stations being shown in fig. 8 (k) and (l) 
respectively. 

The details of the comparison are given in Table III. 

The outstanding features of this comparison ‘are :— 

(a) The economy of the interconnected system is generally 
maintained. 

(b) The saving effected by an interconnected eyetem rapidly 
increases as the area of supply is enlarged. "This is important, 
as only relatively reetric areas have been considered, 

(c) The saving is greatest for lightly loaded sub-statione and 
decreases as the sub-station loading increases. In the caee of 
the moet heavily loaded substation it would appear at a 


first glance that while the interconnected system may have 
his is 


other advantages, its direct economy is very small. , 
only apparent, for in the first case the saving due to diversity 
has been ignored, and secondly it will be found on investiga- 
tion that a point has been reached at which distribution at eo 
low a voltage as 6 is uneconomical. With a eub-station 
loading as high as 2,000 Kw. the distribution system costs 37.1 
per cent. more at 6,000 volts than it would at 11,000 volts, 
‘while if a pressure of 11,000 volts were adopted the inter- 
connected system would show a saving of 21.8 per cent. com- 
pared with a series radial system at the game voltage. 

The possible further savings which may be effected if 
diversity is taken into account have been considered, and 
without going into details of the calculation it may be taken 
as adding something of the order of 41 per cent. to the cost 
of a simple radial system, and rather less to the cost of a 
series radial system. i 

When comparing an interconnected system with other 
types, two further points must also be borne in mind. 

1) It is a very difficult matter exactly to forecast sub- 
station maximum loads or, as in the case of railways, def- 
nitely to fix the allocation between the various sub-stations. 
If the sub-stations are fed independently it is obvious that in 
proportioning the feeders to them allowance must made 
for the assumed maximum loads being exceeded or varied, 
while if the sub-stations are interconnected, the particular dis- 
tribution between the sub-stations does not greatly matter 


80 long as the total system load is unaltered. 


(2) The greater part of the saving effected by an intercon- 
nected system ie in the trunk feeders, and in consequence it 
is more marked the farther the pone stations are removed 
from the centres of load. In the above comparisons the power 
station has been taken at the electrical centre of gravity of 


TABLE III. 


Mature u 8 to the e ot avitéti. N to 
Sub-stations distributed in [| ^ Interoonnested Ce) 
ring ; series radial 
Suab-stations distributed in { Interconnected (9) 
line series radial ( 
ä ed one per { | Interconnected . (a) 
equare miles series radial (c) 
Nee eee four per 5 v. 
em series c 
BIA x supply increased tof: Interoonnocted (i) 
equare miles | eeries radial (j) 
a 5 supply ini to { | Interconnected = 
square mi series radial — 
Sub-station load reduced to Interconnected (a) 
| 250 Kw. - L; ' series radial (c) 
Sub-etation load increased to | Interconnected (&) 
1,000 xw. E Series radial (c) 
Sub-station load increased tof: Interconnected (7) 
2,000 Kw. 5 series radial (c) 


! 


— ..... m ee M 


Percentage increased 


. i! ^ 
No; ot switches Mi ence of | annu cost, 85 „ 
| connected system. 

61 546 | 8,179 — 

96 115˙9 10,977 31˙2 

66 84 11.508 — 1 

96 168 15,644 . 859 

61 644 8,736 — 

96 1224 11,103 271 

64 16˙0 2.760 — 

96 306 | 3,562 29 0 
128 69˙0 11.108 — 
192 1669 | 16,136 45°2 
192 12078 | 20.521 — 
320 34777 33 121 614 

64 32:0 | 3 960 — 

96 612 | 5.295 33°7 

64 35˙3 i 6.533 — 

96 61˙2 | 7,721 182 

80 532 10,9 — 

96 61˙2 ' 10,572 1'0 
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the load and, therefore, at the least favourable position for 
the interconnected system. . 

Bo far the investigation has been limited to the compara- 
tively low voltage of 6,000; but, speaking generally, the higher 
the system voltage the greater is the economy to be. obtained 
by interconnection. This is obvious if it is remembered that— 

(a) The higher the voltage the less is the proportionate cost 
of the protective devices, which ie practically independent 
of the voltage. : ' 

(b) The higher the voltage the smaller is the section of the 
mains for given loads, and consequently the greater the 
advantage offered by interconnection in reducing the total 
length of mains and increasing their average capacity. 


TABLE IV. 
Interconnected system.  Serlee.radial system. Ababa pd 
Distribu ion TES 5 
voltage. Referenoe Annual Reference Annual corresponding 
to fig. cost—£. to fig. 8. cost—&, | interconnected 
s system 

6,000 (0 10.469 (e) 10,572 10 

: 11,000 (k) 7,634 (c) 9,295 21˙8 

20,000 (a) 7,984 (c) 10,756 34˙8 

m 


This is shown very clearly by Table IV, which gives the 
comparison at various distribution voltages between the annu 
costa of interconnected and series radial gystems for the typical 
distribution of eub-stations and a load of 2,000 kw. per sub- 
etation. 

(To be continued.) 


A TRAGEDY IN LIMITATION. 
By WHISTLEFIELD." 


Extracts from the Price of Coal (Limitation) Act, 1915. 
An Act to provide for the limitation of the PRICE of Coal." 


'" WHERE coal is conveyed from any pit's mouth over any 
railway in trucks not EE to a railway company, the 
seller of such coal shall not be entitled to charge for the use 
of the trucks any sum exceeding by more than 50 per cent. 
the eum which the railway company conveying the coal was 
actually charging for the provision of trucks at the com- 
mencemení of this Act." 


„If in consequence of this provision the price to be paid by 
any consumer to whom coal is delivered 1s reduced by any 
amount, the price to be paid by any person to whom the 
coal is delivered in pursuance of any subsidiary contract shall 
be reduced by an EQUIVALENT amount.“ 


This Act shall not apply to any sale of coal for export 
os . or to any sale of coal to be used on any ship. 


ACT I. ScENE.—Engineer's office in electric light under- 
m in London area. 

ENGINEER (dictating) : Write to Gilchrist, the coal merchant. 
Dear Sir,—Confirming my telephone conversation with you 
to-day, I have notified the colliery people that I intend to take 
advantage of the clause in the Price of Limitation) Act, 


whereby the coal contracta of electric light undertakings made 


between April Ist, 1915, and July 29th, 1915, ere included in 
the scope of the said Act. 

Write to the Colliery. Dear Sirs,—In terms of the Price of 
Coal (Limitation) Act, 1915, I beg to notify you that I intend 
to claim the benefit of the Act for the Dambad D.S. nute 
contract made through Messrs. Gilchrist & Co. last June. I 
shall be glad to learn the amended price of this coal at the 
pit under the terms of the Act, and the amount of reduction 
which you will make to Messrs. Gilchrist on the present 
prices when the regulations come into force at the beginning 
of November. 

A II. Scene.—Engineer’s Office, November Ist, 1915. 

Enter Gilchrist, the coa] merchant. 

ENGINEER, picking up a letter. I say Gilchrist, what's the 
nonsense about you not being able to make any reduction on 
the price of our coal? I notified you and the colliery ple 
that we were going to claim it, and the three months allowed 
by the Act has expired, eo I don't see how you can avoid 
making the reduction ; besides, the colliery people have written 
to say that they are reducing the price to you by 1s. 6d. per 
ton. You don't think I got them to make a rebate for your 
benefit, do you? Why, the Act says you are to allow us an 
equivalent amount. 

Coal. MERCHANT: That's all very well; I don't deny that 
the colliery is giving me a rebate, but you can see from the 
details I gave in my letter that if I gave you 1s. 6d. per ton 
I'd lose money. My profit now is only 1s. 9d. per ton. 

ENGINEER: The figures you give have got nothing to do 
with it; you contracted last June to supply me at 26s. per ton, 
and I don't suppose you do that at a loss. Well, then, because 


. who waited on Mr. Runciman, and he told us 


you are supplying it to an electric light undertaking, and I've 
claimed it, the colliery are compelled to reduce their price- 
from this month by 1s. 6d. per ton, although the contract was 
made before the Act was passed. Freights haven't altered 
since you made the contract, so we are entitled to the ls. 6d., 
and your profit per ton is exactly what it wae before. 

CoaL MERCHANT: What about wagon hire? 

, ENGINEER: They are your own wagons; you are not charg- 
ing yourself any more for their use, are you? 

JOAL MERCHANT: I’m entitled under the Act to charge 50 
per cent. more on private wagons than the railway company 
charge for the hire of wagons. Their hire rate is 18. 10d., and 
I'm entitled to add IId. to that. 

ENGINEER: But that doesn't apply in this case. If I'm fool 
enough to fix up another contract with you, you are allowed 
by the Act, in reckoning the maximum price that you propose 
io make, to add 50 per cent. on to the railway hire rate for 
the use of your own wagons, but in the case of an existing 
contract wagon hires don't come in at all, 

CoaL MERCHANT: The Act doesn't say so. 

ENGINEER: No, of course not; but the Act was framed to 
limit the price to the consumer. That's why the colliery hae 
to reduce the price, but it didn't intend you to pocket the 
reduction. hy, man; on your own showing, even if you had 
to hire railway trucks you would have been making a profit 
of 7d. per ton; and you propose to take another 1s. 6d. ; 2s. ld. 
7 ton for merely passing on my order and invoicing up the 
goods. 

cone MERCHANT: That’s leas than the profit I'm allowed to 
make. 

ENGINEER: How do you make that out? "There's nothing 
about it in the Act. 

CoaL MERCHANT: I was with a deputation of coal merchants 
that 10 per cent. 


Was a very reasonable profit for the coal merchant. I admit 


* 


that 2 to 3 per cent. is our usual profit, and I’ve booked con- 
tracts with large users, like yourselves, at ld. a ton profit; 
but if Mr. Runciman thinks half-a-crown a ton most reason- 
able, it's not our place to argue 0 is itꝰ 

ENGINEER: But whoever sugges 10 per cent. to him? 
Did he inquire what the profit was? 

CoaL MERCHANT: No; when we asked him what he con- 
sidered a fair profit for our work, he hesitated; and when 
our spokesman asked if he would consider 10 per cent, too 
much, he said he thought it very reasonable. 

ENGINEER: Well, anyway, I'm going to have that ls. 6d. 

r ton; it's allowed for by the Act, and if you won't deduct 
it I a have to hand the matter over to the Town. Clerk 
to settle. | 

Coal. MERCHANT: The Act may have meant you to. get that 
ls. 6d., but it hasn't put it clearly, and I think you will find 
that the Town Clerk will agree with me that it won't stand 
in Court of Law, especially as the Act eays that the deci- 
sion of the Board of Trade will be final on any points not 
otherwise allowed for, and Mr. Runciman allows us 10 per 
cent. profit. I'd advise you to go and see him about it; he's 
a very nice gentleman to deal with—at least, we found him eo. 

ACT III. ScENE.—Engineer's office, a month later. Enter 

Gilchrist, the coal merchant. 

ENGINEER: I say, Gilchrist, what's gone wrong with your 
coal deliveries the last three weeks? You are only putting in 
half your quantities; I've not, more than four days Ep. 
in my bunkers, and if you don’t send more along in a burry 
I'll have to draw from my reserve stock. It cost 6d. a ton 
to put it into that store, and it will take 4d, & ton to wheel 
it into the bunkers; 10d. a ton added on to the price of the 
coal through your bad deliveries. : 

CoaL MERCHANT: Don’t blame me, sir; it's 
Act that’s responsible. | 

ENGINEER: How do you make that out? 

Coat MEncHANT: Why, London is always a cut market for 
coal; the collieries can always get about ls. a ton more for 
coal sent to the Midlands, and it’s going there. $ 

5 But the Act doesn't allow them to charge two 
prices 

CoAL. MERCHANT: The Act allows them to add 4s. on to the 
prices they used to get, so the coal goes to the Midlands, and 
it's only when they have coal to spare that it comes to Lon- 
don. Just now the Midlands can take all that they can spare 
from the 1 trade. I've never known such a shortage of 
coal on the London market as there is just now, and it's 
going to be worse. The Act allowe them to charge anything 
17 like for export coal, and there is a big demand abroad; 
if they could get enough boats there d be no coal to be bought 
in this country; it's the shortage of boats that enables you 
to get coal at all. A man phoned me yesterday and offered 
to pay one shilling or two shillings a ton above his contract 
price if the colliery would send him his full quantities, 
but they daren’t take it; it’s against the Act to charge more 
than they are doing. He'd have had to do without, like 
other people, if I hadn't arranged to buy a quantity from a 
coal merchant who is a friend of mine in the Midlands; that 


your precious 


means he paye two coal merchante' profits, and the 


shilling the colliery chargee for coal to the Midlands, and 
nearly double the railway freight. That is how your Act 
works for those who must have coal. It hasn't limited prices 
at all except in a very few cases, and some of the rer 
rades of coal are actually up in price. We would have 
Been far better off without the Act. Here am I allowed to 
charge 10 per cent. profit and can’t get coal to sell. 
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ENGINEER: Well, that doesn’t belp me; what am I to do 1913-14. 1914-15. Inc. or dec. 
when my reserve stock is used up? Asbestos manufactures.— Dols. Dols. Dols. 
CoaL MERCHANT: You'd better ask Mr. Runciman. From United Kingdom ... 50,000 33,000 — 17,000 
(Exit the coal merchant and the engineer, the latter to „ United States L. 415,000 188,000 — 227,000 
take on a squad of labourers to wheel in coal from his store.) "Other countries... 9,000 6000 — 3,000 


` 


Total .... .. 474000 227,000 — 247,000 


Electric motors, generators, and dynamos.— 


| | From United Kingdom .. 136,000 175,000 + 39,000 
TRADE STATISTICS OF CANADA. M France pt aon 050 — 13000 
— » weden ER 103, t — ; 
THE following figures, showing the 5 and exports ” Gee aret vee 14000 1,146,000 = 1000 
rom Can of electrical and similar materia uring the » N d ; | ES , 
5 March a pi 1915, are taken ud 17 recently- „ Other countries 8000 1,000 — 7,000 
issued trade statistics. Figures for the year are given TY TA 
for purposes of comparison, and notes of any increases or Total . 1,807,000 1,349,000 458,000 
eases have been ad — All machinery not mentioned, except sewing machines, 
IMPORTS. textile machinery, printing machinery, etc.— 
1913-14. 1914-15. Inc. or dec. From United Bingdot .. 1,702,000 992,000 — 710,000 
Dols. Dols. . Dols. » France S 19,000 5,000 - 74,000 
Vues ep A QEN ^ United States. . 12911000 8,001000 — 4,720000 
From United States vis 2,061,000 251,000 = 1,810,000 75 nite ta tes ese 1 ks D , 
oo United States” and tramways. — 50 000 2 900 » Other countries aé 67,000 66,000 = 1, 000 
m Uni tates ae ; — 21, WSF 3 
Copper wire, plain, tinned, or plated. — Total. .. 14,822,000 9,964,000 — 5,558,000 
From United Kingdom ies ,000 2,000 + 1,000 I l I al, h 
„ United States u 115,000 23,000 e 92,000 . and stee wire, single or several, covered wit cotton, 
inen, silk, rubber, or other material, including cables 
Electric light carbons and carbon points.— so: %% = 
From United 1 8 T 5,000 1000 — 4,000 From United Kingdom ... 904,000 159,000 — 145,000 
is o2 nited Sta $3 en 580050 = 3000 $ 111 States 5 15.000 — 8,000 
3 ermany 7 * , , Hu , E t 8 85 11, ; — ; 
„ Other countries 5,000 1.000 — 4,000 e 
Total 7 . 89,000 44,000 45,000 | Total T B 878,000 338,000 — 540,000 
Incandescent lamp bulbs, etc.— Lighting fixtures of metal (including electric).— : 
From United Kingdom " 1000 4 1,000 From ined Kingdom ... T 990 EP — 20, 000 
Austria — .. .. 1400 8,000 6,000 jy Ausira e 1, — 1,000 
M Cerman m 400 + 4'000 » United States Gs 637000 401,000 — 936,000 
na United States de 110.000 54 000 a 56.000 ” Other countries cae 99.000 5,000“ = 24,000 
i ies .. 5, ; - 6, 
„ Other countries i 8,000 3,000 000 Tota 705,000 428,000 — 277,000 
Total e six 132,000 70,000 — 62,000 . Germany, 6,000. 
Electric apparatus not mentioned (insulators, 
batteries. telegraph and telephone instruments).— peu d 9 manuf gor 4.000 10 000 
ro ite m — ; 
From United Kingdom .. 8.0% 555000 ~~ 271,000 „ United States. 47,000 34000 — 13.000 
„ France. . 2900 9,000 — 20,000 l 
F Germany EP 141,000 68,000 2 73,000 Total 61,000 38,000 -— 3, 000 
725 We , , ia 3 
2: Switzerland 8,000 2,000 — 1,000 tio 4e ecc Le eee 
95 5,000 8,000 + 3,000 
„ United States 5,515,000 3,675,000 — 1,840,000 
„ Other countries 13,000 1, — 12,000 EXPORTS 
S —— — i , 1918-14. 1914-15 Inc. or dec. 
Total. . 6,597,000 4,944,000 — 2,253,000 — Mica.— Dols. Dols. P Dol: 
Manufactures of tndia-rubber and gutta-percha To United Kingdom i 36,000 32,000 — 4,000 
(ezcept tires, clothing, and similar goods).— » United States. 156,000 184,000 + 28,000 
From United Kingdom .. 9231000. 994,00 — 7,000 „ Other countries. 17,000 2,000 — 15,000 
p 15, 3,000 — 12,000 pus m 
fi dede eg Wo cis 91005 oo — e Total o 5. 209,000 218,000 + 9,000 
z ME Re, a - UM mau wem T nm - Gm 
tri € ; ; = : o Uni ingdom 25, : — : 
z i CC „ Newfoundland. 9,000 16000 + 70000 
Total .. 1,097,000 877,000 — 220,000 „ United States ... 67,000 49,000 —  .18,000 
9 „ Other countries 6,000 16,000“ + 10,000 
From ise. Kingdom wee 2 3000 1 995090 xd 32000 Total eee T 107,000 98,000 = 9,000 
»» ni e 2, , , , tm r , ; \ 
„ Other countries .. ° 2000 44,000 + 42,000 * Newfoundland, 16,000. 
„ : her t hi ; : 
Total .. 9,500000 2,034,000 — 596,000. T loa nt washing and sewing machines 
Bteam engines.— | To ae Kog doi di 000 P — 33000 
- : 1, : , Newfoundland. ove ; : — : 
"i United Sales . 388000 17000 — 216000 , New Zealand 30% 500 = LWO 
Italy eee eee T 19,000 — = 19,000 » Argentina * , , T , 
2 l : „ France UNS 23,000 9000 — 14,000 
ä 2 „ United States 729,000 188,000 — 541,000 
Do NE. E #91 00 215,900 „ Other countries is 76,000 31,000 — 465,000 
Steam boilers.— ' | | 
From United Kingdom. 112000 35,000 — 71,000 . Total  .. 986,000 314,000 — 672,000 
„ United States 273,000 163,00 — 110,000 * Australia $9, 000, and Russia $11,000. 
"Total vi 885,000 198,000 — 187,000 Gasoline engines.— 
Concrete mizing, omani "ding, and To United Kingdom . — 7,000 — 
coal handling machines.— "n AM ee zs 910005 Pe E 
From United Kingdom 32.000 7,000 — 25,000 sn nl 8. e , , Ex 
B United States u 459,000 241,000 — 218,000 „ Other countries e — 8, 3 
i R : e oe Totaal. . 38,000 117,000 + 29,000 


Total ses... 495,000 249,000 — 246,000 * Total exports. + Canadian manufactures only. 


~ 
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L 


AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


FOREIGN 


AMENDMENTS. ' 


NEW ZEALAND.—The text of the New Zealand Finance 
Act, 1915," which was assented to in October last, confirms 
the amended rates of duty leviable on certain articles on im- 
tion into New Zealand which were r 

lutions introduced into the House of Representatives— 
vide p. 608 of the ELEOrnICAL Review of November 5th. 
vision is also made in the Act that every Resolution passed 
on or after August 26th, 1915—the date from which the new 
duties take effect—and before the passing of this Act, pur- 
porting to impose any duties of Customs, or to. create any 
exemptions from such duties, shall be deemed to_have had 
the force of law, according to the tenor of such Resolution. 


SWEDEN.—The exportation of copper (unmanufactured or 
raw) refined from raw material (not from scrap) at a Swedish 
refinery has been prohibited as from November 6th by a 
Royal Decree. The exportation has also been prohibited as 
from December 10th of carbon electrodes and carbon sul- 
phide; ferro-tungeten (ferro-wolfram) and ferro-vanadium; 
wolfram and vanadium. 


FINLAND.—In virtue of recent decisions by the Finnish . 


Customs, the undermentioned articles are to 
importation into Finland as follows :—Electn wap 
each 3 kilogs. or more are dutiable under Tariff No. 165 (1 
at the rate of 1 mark (Finnish) 20 penni (say 18.) per 1 
kilogs. (220.46 lb.), while electrodes weigting each less than 
3 Eloge. are dutiable under Tariff No. 231 (2) at the rate of 
12 marks (say 9s. 7d.) per 100 kilogs. Fastening arrangements 
for electro-technical machines (not rene an integral part of 
such machines) are dutiable under Tariff No, 231 (1) b (1) at 
the rate of 14 marke 70 penni (say 11s. 9d.) per 100 kilogs. 


ay duty on 


Generators and transformers (which are to be dutiable 


eeparately) are dutiable under Tariff No. 231 (1).c at the rate 
of 47 marks 10 penni (says £1 17s. 8d.) per 100 kilogs. 


JAPAN.—According to a decision issued by the Yokohama 
Custom House, electric condensers are to be dutiable on im- 

rtation into Japan under Tariff No. 547 (3) at the rate of 
25 per cent. ad valorem, the decision to come into force on 
February 5th, 1916. | - | 

BRAZIL.—H.M. Minister at Rio de Janeiro hae telegraphed 
to the Foreign Office that a Commiesion is to be appointed 
to study the question of the revision of the existing Brazilian 
Customs Tarif. The result of the Commission's labours is to 
be embodied in a Bill which is expected to be laid before 
the Brazilian Legislature for discussion at the next session. 


RUSSIAN’ FAR EAST. —The official Bulletin of Laus, of 
Petrograd, has published a Decree, which received the Im- 
perial assent on October 10th/23rd, imposing Custome duties 
on certain goods imported into the Russian Far East. In 
virtue of this decree a number of articles which were for- 
merly exempt from Customs duties on importation into the 
Governor-Generalship of the Pri-Amour and into the Trans- 
baikal Territory of the Governor-Generalship of Irkutsk are 
in future to be eubject to duty, when imported into these 
regions, at the. rates fixed by the Russian Customs Tariff. 
Among these articles may be noted the following :— 


Rate of duty: 
ou- O- 
Oarbons for electrotechnical purposes, weighing— bles. pecks. 
(a) less than 10 funts each .. perpoud 8 80 
(b) 10 funts or more each .. per poud 1 10 
Electrical cables of all kinds " ..perpoud 7 37 
Machines and apparatus, etc., as follows :— : 
All kinds of machines made of copper or its 


alloys, or in the composition of which copper 
or any alloy of copper is present in a propor- 


tion exceeding 25 per cent. of the total weight 
of the machine ... - gua .. per poud 9 90 
Dynamo-electrical machines and electro-motors of all 
kinds; electrical transformers ... .. perpoud 9 35 


Parts of machines not specially mentioned (whether 
imported separately or together with the 
machine) composed of copper.or copper alloys, 

perpoud 9 90 
Parte of dynamo-electrical machines and trans- 
formers are admitted under the immediately 
preceding classification, except the parts 
enumerated below :— | 


Induction coils T = .. perpoud 19 47 
Armatures and commutators  ... perpoud 14 024 
Frames with parts (other than braeses) of 

copper P s . . per poud 9 35 


Poud = 36 lb.; 100 copecks = 1 rouble = 2s. 14d. at par. 


“Z” Lamp Festivities,—On December 22nd, at 
Lawrence Hall, Southfields, 8.W., the works entertainment of the 
"Z" ELECTRIC LAMP MANUFACTURING Co. LTD., was held. It 
took the form of a tea and concert, at which 200 were present. 
Amonz the items in the programme were sleight-of-hand feats by 
Mr, J. H. Palmer, the works foreman. 


roposed in the. 


of) December 


. December 23rd. 


"TELEPHONE Co., L*tp., & 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 
Compiled aprel for this journal by Mess . P. TRouPSoN & Co., 


RS. W 
Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


1915. 


17,752. '' Method and means of indicating or recording the frequency of 
periodic currents." N. C. F. Jensen, December 20th. 

17.753. Control of electrical measuring instruments." M. J. E. TiwEY 
and N. C. F. Jensen. December 20th. 

17,754. “ Variable automatic electric power cut-off device for auxiliary 
printing machinery." H. V. James. December Noth. 

17,776. Combined electric grate and fan which could be used on floor, on 
E a or hanging from the ceiling of a room.” K. S. Jassawatua. Decem- 

r 20th. 


17,780. “ Electric relays.” Barribn Tuouson-Housron Co., Lro., & E. B. 
WeEpwmorE. December 20th. 

17,833. ‘* Systems of electric welding." D. H. WinsoN, J. M. Ax 
and K. L. Cunris. December 21st. 
U.S.A.) (Complete.) 


U 


DERBON 
Convention date, December Silst, 1914, 


17,834. ''System of electric welding." D. H. Wasox. 
(Complete.) 

17,844. ''Starting and lightin 
Houston Co., Lro. December 
17,856. Wave transmission.” 
cember 21st. : 
: A RUE Storage of energy." G. CowsSTANTINESCO & W. HappoN. Decem- 
er 21st. 

17,876. '' Keyboard controlling devices. Western Exsecrric Co., Lrp. 
December 22nd. (Western Electric Co., Inc., U.S.A.) (Complete.) 

17,878. ''Cyclometer registering movement drop- 
watt-hour meters." E. WisEMAN & T. C. Kirton. ; 
17.901. Earth current detectors and cut-outs for electrical circuits." J. 
jou & W. J. Jonn. December 23nd. ( lete. 

17,910. Construction of sparking-plug for internal combustion engines. 
A. E. HzaTH. December 28nd. 

17,921. Rotar interrupter for electric ignition devices.” R. Boscu (firm 

nd.. (Convention date, February 18th, 1915, Germany ) 


sets for automobiles," Barris THOMSON- 
st. (General Electric Co., U.S.A.) 
G. CowstíANTDIESCO & W. Happow. De- 


(Complete.) 

17.926. Combined dynamometers and counters, or tachometers." W. M. 
RocksrROoH. December 22nd. (Complete.) 

17,930. Electrical fuse boxes or holders." H. W. Cox. December 23rd. 

17,946. ''Selectors for telephone systems." Smwuzns & Hatsxe-. Axr. Gra. 

(Addition to 23,336/13. Convention date, April 20th, 1915, 
Germany.) (Complete) 2r 

17.949. Manufacture of thermo insulating material.’ J. CuTHBERTSON. 
December 23rd. 

17,954. “ Means for controlling the speed of a machine." Marcom’s Wms- 
LESS TELEGRAPH Co., LTD., & C. S. Franxum. December 28rd. 

17,956. Electrical selectors or impulse responders." 
L. C. BvonavE. December 23rd. 

17,902. Electric switcheb." H. K. TRECHMANN & BmrmsSH THOMSON- 
Houston Co., LTD. December 23rd. 

17,974. “ Electric couplers for organs and like musical instruments." H. 
WILLIS, JUN., & A. S. Cooke. December 23rd. (Complete.) 

18,016. *'' Automatic electric lamp filament replacement device in connec- 
tion with signal lamps on board ship." W. G. KiwBeR & A. L. ENGLISH. 
December 24th. 

18.017. Driving and control mechanism of planing and like machines.” 
Icranic ELECTRIC Co., Ltp. December 24th. (Complete.) 


RELAY AUTOMATIC 


18,019. ‘Signalling by wave transmission." G. CowsrANTINESO0 & W. 
HapboN. December 3 
18.020. High-frequency wave transmission generator." G. CONSTANTINESCO 


anl W. Happon. December 24th. 


PUBLISHED SPECIFICATIONS. 


21914. 


93,563. ELECTRIC RINGING APPARATUS OR OTHER MECHANISM HAVING POLARISED 
Iu eek V. Cleue aid G. Bonneuil. December 4th. (December 
17th, j^ 


23,566. ELECTRICALLY-OPERATED TABULATING AND LIKE MacuiNES, C. A. E. A. 
Greene & British Tabulating Machine Co. December 4th. 


24.013. PREPAYMENT ELECTRICITY METERS. Landis & Gyr Soc. Anen. De- 
(December 17th, 1913.) 


24,543. Brake MAGNETS FOR ELECTRIC Meters. O. T. Blathy. 
23rd. (December 23rd, 1918.) 


— Sn — f 


1915. 

1,483. INTEGRATING ELECTRIC WATTMETERS. J. Hikeley. January 29th. 

3,860. ELECTRIC FiRE ALakum Contacr Makers. R. G. Hislop. March Ith. 

4,054. ELECTRICAL TURNING GEAR FOR STARTING INTERNAL-COMBUSTION ENGINES. 
F. H. Royce & Rolls-Royce, Ltd. March léth. 

4,585. Protection or ELECTRIC CaBLiS. J. H. Bowden & H. F. J. Thomp- 
son. March 24th. 

8,895. ARRANGEMENTS FOR PROTECTING TELEPHONE, TELEGRAPH, AND THE LIKE 
INSTRUMENTS AGAINST LIGHTNING OR EXCESSIVE ELECTRIC PoTENTULS. A. K 
Beattie. June 16th. 

11,555. PRODUCTION OF UNDAMPED OR SUSTAINED ELECTRICAL OSCILLATIONS. 
F. K. Vreeland. August 10th. 


cember 14th. 
December 


` 
k 


Electrical Prosperity Week.—Fròm the accounts 
which have reached us it appears that the celebration of the Elec- 


trical Prosperity Week throughout the United States resulted in a- 


huge success, and public interest was aroused to an unprecedented 
extent. In Philadelphia, according to the Electrical World, prizes 
for electrical decorations were given to the amount of £100 per 
night, and 1,160 wiring contracts were signed on special terms ; an 
electric show at Memphis was crowded (admission free), and in 
Syracuse the electric lighting company was highly pleased with 
the results obtained ; in Milwaukee, during the first two days of 
& co-operative exhibit, orders for more than £10,000 worth of 
goods were received, and similar exhibitions took place in many 
other centres, always with prodigious success. 


December 91st. - 
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No. 1,990. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


AT the last annual general meeting of the Institution it 
was suggested that greater publicity should be given to the 
doings of the Council and Committees. At present their 
proceedings are sedulously concealed until in May they 
are set forth in brief paragraphs in the Council's annual 
report. Why this practice should obtain, and whether it has 
any sound reasons to support it, other than the feeble 
excuse of long-established custom, we do not know ; but we 
remember. that the suggestion to change it was heartily 
welcomed, not only by the members, but also, we believe, 


by the then President, Sir John Snell. 


In support of the proposal we may point out that the 
secrecy shrouding the proceedings of the Committees 
conceals from the members in general the. activities of 
the members of the Committees, and thus inflicts an 
injustice upon the latter; it is also detrimental to the 
interests of the Institution, as it tends to the diffusion of 
distorted statements and unfounded rumours as to what is 
being done, and prevents the vast majority of the members 
from adequately appreciating the enormous amount of work 
that their Council and Committees in fact accomplish. 
Surely there is no necessity for so much mystery. At 
the risk of incurring the displeasure of tbe more dignified 
members those, for example, to whom the very thought of 
shopkeeping is distasteful—we may cite the example of the 
younger body—the American I.E.E.—which prints in its 
Proceedings & report of the monthly meetings of the Board 
of Directors, together with personal notes, lists of the 
members of the various Standing and Special Committees 
(which number no fewer than 36), and a variety of other 
useful information available only to the directorate. The 
Institute has 32 Local Sections and 53 Branches," and is 
a very live organisation indeed. The American Society of 
Civil Engineers practises similar methods, and so does the 
American Society of Mechanical Engineers; both have a 
membership over 6,600, and the latrer has doubled its 
numbers during the past five years, thanks (in its own words) 
“ to the policy of promoting the welfare of the individual 
engineer through the development of high ideals in the pro- 
fession, and its activities in all matters of public interest.— 
and this wsthout overlooking the human element.” The 
words which we have italicised seem to us to touch the 
root of the complaints which are periodically preferred against 
our own Institution. 

To take another point, the Institution of Civil Engineers 
has adopted the practice of opening its meetings at 5.30 p.m ; 
the meetings are preceded, instead of followed, by a social 
cup of tea or coffee, and we understand that the new 
arrangement is very popular with the members. We believe 
that a similar reform would be heartily welcomed by the 
members who attend the London meetii gs of the Institution 
of Electrical Engineers. It has been argued that the 
members of Council would then be put to inconvenience in 
respect of their dining arrangements, but even if so unworthy 
a suggestion were “ taken seriously,” we cannot imagine that 
the Council would permit its decision to be swayed by its 
digestive faculties rather than by the advantage of the 
members as a whole. People do not wish to be out late 
nowadays, and the closing of the meeting at 7.30 p m. would 
meet their wishes. It is for the members themselves, of 
course, to press the matter if they approve of the proposal ; 


[33] C 
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experience teaches that the Council will never move unless 
it is pushed. 

A point on which, as a technical journal, we should like 
enlightenment from the Council concerns the relationship 


between the Institution and the International Electro- 


technical Commission. The connection, apparently, is very 
intimate, yet the Institution, though it has published 
the list of symbols and abbreviations for electrical 
quantities which have received the sanction of all the leading 
nations, has not officially adopted them in its Journal. 
So far as we are aware, the only nations which consistently 
use the authorised notation are our Teutonic enemies, who 
are so inured to discipline that with them an official 
regulation must necessarily be complied with. But does 
not the Institution intend to uphold the international 
system ? We confess that while the symbols for quantities 
are acceptable, we do not like some of the signs for the 
names of units to be employed after numerical values; for 
example, mA and kW for milliampere and kilowatt respec- 
85050 and kWh for kilowatt-hour—a confusion of types 
which, to our mind, is unsightly, as well as meaningless. 
There is no definite sign for the ohm, though either O or à 
is recommended—w being used for 2 /T; doubtless the 
context will generally show that © does not now mean 
megohm (which would be either MO or MQ), but who 
would guess that „O stood for microhm? However, in 
75 85 of our objections, we will use these signs in the 

ECTRIOAL REvIEW if they are given an official standing 
by our leading authorities. | 

Another matter, which may prove of more importance 
than any of those that we have mentioned above, is the 

uestion: What are we to do with our aliens? That 
ere is a strong undercurrent of feeling on this matter in 
the membership of the Institution cannot be denied, and it 
is net confined to the junior ranks of the profession, very 
strong views. indeed having been expressed by some 
engineers of high standing. A society consisting largely 
of members of the Institution addressed a request to the 
Council to deal with the matter, but, as we recently noted, 
the Council returned an evasive reply. That the Council 
adequate powers under the existing Articles to 
deal with the matter will be obvious from the extract which 
we reprinted, but we do not anticipate that it will take 
action unless compelled to do so. 

Our own position in the matter can readily be defined. 
So far as concerns the British-born descendants of alien 
enemies, and those of alien enemy origin who were residents 
of long standing and had taken out letters of naturalisation 
before the war, we feel that they are entitled to immunity 
from interference of any description ; the nation has accepted 
them as British subjects, and is bound in honour not only 
to respect but also to uphold their rights and privileges. 
But as regards actual alien enemies, the position is very 
different ; for. them, in view of the barbarities and ferocity, 
the treachery and dishonourable acts, of their compatriots, 
we feel no sympathy whatever. A certain number of such 
enemies are members of the Institution of Electrical 
Engineers : are we worse off, or are they better off, for that 
fact? Wedonot know that it matters one iota, for the 
moment, whether they retain the title or not; for that 
matter, they call themselves men, as we do, and we cannot 
make them divest themselves of the title. The real question, 
to our mind, is: would the expulsion of our enemies from 
membership of the Institution serve any useful purpose, 
now or in the future ? | 

That it could have no possible influence on the conduct 
of the war is obvious; on the other hand, an alien enemy 
who could pose as a member after the war might find the 
title of advantage in promoting trade relations with neutrals, 
or even with our Allies, by sailing under false colours. The 


most important and immediate effect of such an expurgation - 


of the roll, however, would be an indirect one. At present 
members of British nationality, but of alien enemy 
origin, are necessarily grouped, in the eyes of the public, 
in the same class as the actual enemy members, and the 
removal of the latter would help to lighten the shadow 
which undoubtedly has rested upon the former. Many 
of our readers feel very strongly on this matter; we urge 
them to consider it from all points of view and in & judicial 
frame of mind before taking action, lest injustice be done. 


r 


We read in the newspaper Press that 


Where there is Ë t 
no Boom for the Retrenchment Committee, to which 


' Retrenchment, has been relegated the duty of investi- 
I gating the expenditure of Government 
Departments, had under consideration, at its last meeting, 
the accounts of the Board of Trade. Now we are quite 
prepared to believe that there are some sections of this all- 
important department whose staffs require shaking up ina 
wide-meshed sieve, and that a de-fassilising process might, 
by means of pensions, bring about a very wise retrench- 
ment. We are not blind to the fact that, as a whole, 
the Board is an extremely complicated organisation, 
which over a long period of years has been adding 
compartment to compartment, until it has become 
one vast concern, though with its premises scattered 
here, there, and somewhere else; but, on the whole, 
we should say that at the present important juncture the 
Board of Trade is one of the last Government wi ge 
in which a reduction in expenditure can be looked for. It 


may be that there is certain waste taking place there as ín 


too many other places, but it will be dangerous for a 
Retrenchment Committee to lop off anything here just now 
unless it has powers also to add something more efficient in 
its place. And such a privilege as that hardly seems to fall 


legitimately within the scope of & Retrenchment Committee. 


We believe it to be the conviction of the business com- 
munity of the kingdom that the need of the moment is for 
a large increase in expenditure upon the department which is 
supposed to assist us in connection with our national 
industries and trades. The one branch of Mr. Runciman’s 
widespreading department which has really at heart the 
interests of these industries is the Commercial Intelli- 
gence Branch, which has been for years poked away 
in Basinghall Street in miserably dull premises, as 
though neither it nor its staff were to be permitted 
to see the exhilarating light of day. It is true that 
since the outbreak of war other and distinctly more credit- 
able premises have been taken for particular purposes in 


. Cheapside, but the situation of its Basinghall Street offices 


— eribbed, cabined, and confined as they are—seems to us to 
be typical of the cribbed, cabined, and confined policy under 
which the Branch has to operate. Nationally we have been 
altogether too niggardly in our national expenditure upon 
trade-cultivation activities. For years we have urged the 
necessity for spending if need be an additional half a million 
sterling per annum upon bringing to a state of business 
efficiency our staff of Consular representatives, commercial 
attachés, and trade! commissioners. We hope that Mr. 
Runciman will recognise that the good work done by the 
very small and inadequate number of Trade Commissioners 
that; we have representing British interests abroad has 
shown that it would be a profitable national investment to 
appoint at least half-a-dozen or & dozen others. Their 
services have been appreciated by business firms, who are 
asking for more. Is it a fact that we have no actual 
trade representative watching over our affairs in Russia 
even now ?—a market that calls for two or three. Is it not 
true that for so vast an expanse as Canada we have but one 
Trade Commissioner? What can reasonably be expected 
when we do things on such a scale? Of what permanent 
avail can it be to send a roving commissioner once to visit 
South America, or, say, China—he may issue an excellent 
report and answer many questions when he gets home, but 
these temporary or flash-in-the-pan appointments do not 
meet the needs of the case, and they certainly will not do so 
in the future. Hence we see little chance of retrenchment 
in connection with the Board of Trade Commercial Intelli- 


‘gence expenditure. Indeed, every important consideration 


just now calls for an increase, for not only must the Branch 
be enabled to continue and extend the excellent work 
undertaken consequent upon the war, but the Board's trade 
activities should be organised at home in such a way that 
it can intelligently deal with the requirements of different 


industries, and there ought to bea greatly increased staff of 


Trade Commissioners. Notwithstanding all the financial 
burdens that we have to carry at present, we believe that a 
substantial vote of money would be passed with practical 
unanimity at Westminster. 

We greatly hope that such matters will not be deferred 
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until after the war. Mr. Runciman has told us of some 
things that his Department has been doing alone, and in 
co-operation with outside experts. He says that we shall 
not be found unprepared for the trade war when it comes, 
and if we feel that he is a little optimistic in describing 
Germany as already commercially beaten, it may bé because 
he is in possession of facts concerning which we know 

ing, or because he has some far-reaching scheme-drawn 
up which will embrace the above, and some other very 
interesting measures, for the protection or assistance of our 
industries. We hope that time will prove such to be the 
cane. 


TE In all Allied countries measures are 
Mivcaluinticn, being discussed with great zest with the 
object of rendering the peoples of those 

conniries independent of the Central Empires, if they still 
exist as such, after the war. Movements are on foot which 
might never have been started, and others have been revived 
which might have been allowed to sleep on for decades, 
purely because of some of the lessons learned through the 
experiences of the last 18 months. The “ Never Again! 
determination is heard in all of these discussions, and in 
t irit is being laid the basis of many an important scheme. 
e 


the growth of Prussian militarism and the efforts to 
‘attain its ideals (!) would be the bringing up to a higher 
. etate of efficiency of the organisations and productive 
facilities of the countries which had previously been the 
Teuton’s prey, and the fuller utilisation of natural resources 
so as to ensure a greater measure of independence. Ger- 
many, by her very ability to conduct hostilities in the 
way she has done, because of her vast industrial works 
organisation, and her capacity for holding out 


economically, has been forging in the minds of her enemies 


a weapon which ‘will increase their ability to deal with 


her economically and prevent her commercial inroads after 
hostilities have ceased. Some of the movements may 
take long to mature or to develop into actual works 
rendering the service they are projected to provide ; it 
may be years before some of them exercise any really 

substantial effect upon the situation. While it is 
impossible to conjecture what the immediate after-the-war 
consequences of such investigations and schemes may be, 
one thing is clear, that by practically  compelling— 
unintentio —Russia, France, Italy, and ourselves to 
look into such matters and devise plans and measures for 
increasing our efficiency for the future, Germany has made 
a rod for her own back—a.rod which we trust will not be 


easily broken. What we have to see to is that these plans 


and schemes are not allowed to end in talk.. 

One measure of the kind that we have in mind hails from 
Italy, where the initial steps in connection with a scheme 
proposed for the utilisation, on a vast scale, of the water 


powers still remaining unemployed in Italy, are being taken 


in the current week at Milan, in the presence of a number 
of members of Parliament. At the last meeting of the 
Association of Electricity Supply Works, Signor E. Conti 
drew attention to the importance which a greater use of 


water powers would have in regard to the national defence, 


the rendering of the country independent to a great extent 
of supplies of coal from other nations, the extraction of iron 
from the ore, and the production of fertilisers. As a 
number of members of Parliament have expressed the desire 
to be specially informed on the subject, Signor Conti has 

d to give a first lecture this week, which is to 
represent the initiation of a crusade in favour of the develop- 

ment of the white coal resources of the country. 


THERE has been a remarkable outburst 
of strength and activity in lead during the 
last few weeks, the supplies coming to hand and available 
for disposal being quite out of proportion to the demand 
experienced, and the result has been a very active market at 
prices showing rapid appreciation. The inquiries which 
found the market short of material in this way came almost 


Lead. 


eutonic organisers, scientists, and industrial magnates - 
may not have foreseen that one of the consequences of. 


entirely from the hands of munition firms in this country, 


there having been a loll in export buying, particularly from 
Russia, while generally consumption has, of course, become 
a thing of the past. It is, indeed, reported in some quarters 
that there is.a disposition among manufacturers of pipes and 
so on to resell part of their holdings of metal, owing to the 
enormous price appreciation, and the fact that general mer- 


. chant business has come almost to a standstill. The Russian 


demand, which some months ago constituted the great 
feature of the market, has become leas aggressive, and one 
steamer, indeed, which recently took on board ‘between 2,000 


. and 8,000 tons of lead for Archangel has not sailed at all, 
and will probably be headed for some other port when she 


does clear. Supplies coming forward are by no means 
excessive, and so long as the freight position remains as it 
is, any material relief is out of the question. There are 
believed to be considerable stocks of metal in Spain and also 
in the United States awaiting steamer room to bring it to 
the centres of consumption, while the Mexican output is 
certainly increasing. There is said to be little or no scarcity 
of lead for forward shipment, and this although m have 
been moved up in a sensational fashion under the spur of 
demand. It has been well said that while there is no real 
scarcity of lead in the world there is a very pronounced 
scarcity in the centres where it is most needed, and this 
seems pretty well to sum up the entire situation. The out- 
look, however, appears to indicate a continuance of high 
prices for a prolonged period, though it is possible there may 
be sharp fluctuations, especially if sellers occasionally come 
forward and find the market temporarily bereft of buyers. 
One of these fluctuations has now developed as the result 


. of the determination of the Ministry of Munitions to put a 


stop to the speculation which has been poe instrumental 
in bringing about the present extravagant level of values. 


It is the intention of the authorities to place lead under the 


“Defence of the Realm Act,” which prohibits dealings 
except under permit. Official intimation to this effect has 
been given to the London Metal Exchange, and the result 
was a sharp drop in prices. 


Te financial situation of certain 

Bel pg t countries in South America was rather 
Sunes Ayreon: critical before the outbreak of the war in 
Europe, and, the subsequent occurrence 

of hostilities merely served to aggravate the position of 
affairs in that part of the American continent. Although 
improvements have recently been reported to have taken 
place in one South American country, probably a first 
instance of a great city—in that part of the world —being 
unable to meet its payments for public lighting, has arisen 
in the case of Buenos Ayres, of whose development in many 
“directions so much has been heard in recent years. Ac- 
cording to a local newspaper, the City Council has got in 
arrears in its payments both for gas and electricity, so that a 
sum of more than $1,049,000 was owing to the Compania 
Primitiva de Gas in November, and $900,000 to the 
German Transmarine Electricity Co., of Berlin. In order 
to meet these orent. the City Council has approved the 
allocation to the gas end of bills for the amount due, 
having a currency of six months, and bearing interest at the 
rate of 6 per cent. per annum. It is stipulated that the bills 
can be renewed for a further term of six months, the currency 
of six months having been fixed so as to enable the bills to 
be discounted. In the case of the electricity supply com- 
pany, which had instituted an action against the city, in 
which it was sought to secure a partial settlement of the 
claim by setting the taxes payable by the company to the 
town against the amount owed by the latter to the former, 
a compromise has been arranged whereby six months’ bills 
for $900,000, bearing interest at the rate of 6 per cent. per 
annum, and maturing on July 31st, 1916, are to be handed 
to the company. In addition the account for supply in the 
December quarter is to be partly equalised to the amount of 
one-half of the taxes payable by the company in this month, 


‘whilst the remainder will be settled by bills falling due in 


April, but yielding no interest. This process will be con- 
tinued until October, and may be extended further by 
mutual agreement. | E | 
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OUR TRADING OPPORTUNITIES THROUGH- 
OUT THE WORLD. | 


(Continued from Vol. 77, page 795.) 


It must be particularly annoying 
to the export firms of the United 


hig States to find that the wonderful and 
America. long-cherished Panama Canal has 


"broken down” at a time when 
the various States of South America are so much in 
need of manufactures which, for reasons beyond 
their control, the Germans cannot supply, and which 
because of British manufacturing activities in con- 
nection with munitions of war, or else through lack 
of shipping facilities, we are at present unable to 
export. But, Canal or no Canal, it has for some time 
been the desire of the States to nurse South America 
commercially, and such attentions have been strikingly 
in evidence during these eighteen months of war. 
Expeditions big and expeditions small have been 
dispatched to cultivate relations with buyers and 
others there both for immediate and for ultimate 
advantage. There is not, however, an absolute 


certainty among our cousins that they will perman- , 


ently hold what they now have so excellent an oppor- 
tunity to gain. They have come up against the 
influence of European capital—and if anybody has a 
hold on South America on that ground British inves- 
tors have. They have also come up against the hold 
that Teutonic influence establishes when German 
capital initiates a public undertaking, or buys up a 
British óne and develops it. It has too often been 
the British. way to lend millions sterling which 
have not brought back to us the consequent 
contracts to benefit our industries. The Teutonic 
way has been to get a footing, to elaborately 
entrench, and .to create by this, that, and the 
other way, under the terms of the concession, 
or by local arrangements, a system and an atmos- 
phere which made it necessary for German apparatus 
and supplies to be employed, and so the capital put 
down, either to buy or to. develop the 
undertaking, has brought both divi- 
dends and contracts too. An excel- 
lent arrangement no doubt for the 
other fellow, and one that makes us 
regret that it 1s ever possible for a British under- 
taking abroad to be sold to foreigners at however 
high a premium on the shares. The loss or there- 
abouts of a coming market for manufactures over a 
period of years, may mean far more to us industrially 
than the mere premium gain that came to the few 
lucky shareholders. These bargains look very 
nice on paper when we consider them from an in- 
vestor's point of view—we like to read of men (other 
men!) making money out of electrical investments, 
but we do not like the transfer to what we now 
call ''enemy hands," of undertakings which 
carry with them valuable trading facilities and con- 
nections. The United States then is up against 
European financial influence in its efforts in certain 
South American fields, and some of its advisers are 
not too confident that efforts to establish far-reach- 
ing schemes for the development of permanent 
fut: ire trade connections are going to yield all that 
the apparently favourable factors would suggest as 
being probable or possible. There is no doubt what- 
ever that very determined efforts are being made 
there by American manufacturers, 

To under the auspices of the U.S. Gov- 


Investors' 
Gain—a 
Traders’ Loss. 


Serena vernment, to take advantage of the 
Student Mind. present disabilities of European 
countries. Those efforts have been 


the outcome of a scheme which is outlined in 
. a recent Commerce Report. One part of the scheme 
—a feature with which we are by no means unfami- 
har—is this:—Arrangements are. being made for 


= mercial houses. 


, sentatives, 


giving training-course positions in American manu- 
facturing plants to young South American technical 
graduates. Several firms have expressed their wil- 
lingness to take these students, and it is now pro- 
posed that the scheme shall be extended to the 
training of South Americans in the offices of com- 
The advantages of the scheme are 
obvious. In some cases the students will return to 
their own countries as representatives of American 
houses. They will be well-equipped, native repre- 
familiar with conditions in their own 
countries, and naturally loyal to the firms with which 
they have studied and worked. Even if later they 


enter business for themselves, or engage in entirely 


different lines, it is confidently expected that their 
influence will continue to make itself felt. Señor 
Eduardo Carrasco, chief of the commercial section 
of the Foreign Relations Department of Chile, who 
is at present visiting the United States to make a 
study of American commercial methads, is also estab- 
lishing committees in the more important American 
cities to help young men, selected by a committee in 
Chile, to find positions in the universities, factories, 
or commercial houses. 

As we say above, we are used to this sort of thing. 
Particularly have British electrical 
engineers who have followed occu- 
pations in such countries as China, 
had very good reason for knowing 
how important a card this was in the 
hands of German electrical manufacturing works. 
The managers or heads of such works in Berlin or 
elsewhere in Germany took the long view of things, 
and the readiness with which they would offer to 
take the sons of influential Chinese gentlemen 
into their electrical works in Europe, and give them 
several years' training, is perfectly familiar to those 
of our readers who. followed the Correspondence "' 
columns of this journal a few years ago. The young 
Chinaman duly takes up his place in the German 
factory, the father is placed. under 'an obligation to 
the company, and not many months after, a personal 
letter from some distinguished official or other of the 
concern 1S received by the fond parent reporting the 

progress that his excellent son is making, and 
suggesting in the closing sentences that the time 
may now have arrived for orders for the require- 
ments for a certain electrical installation, in which 
the said parent is interested, to be placed with the 
works where his dutiful and promising son is 
employed. That is the German method. You 
have one of the examples of the British. way 
in evidence at the Hong-Kong University, where, 
by the foresight of Professor C. A. Middleton 
Smith, by the generosity of a number of British 
manufacturers, and by the efforts of this Journal, 
there exists to-day in the engineering laboratories a 


Father and Son: 
A Family 
Obligation. 


collection of machinery and apparatus destined to 


make a lasting impression upon the minds of thou- 
sands of young Chinese engineers who, after com- 
pleting their studies, will go to the different parts of 
China with the names of British engineering firms 

at their finger tips" so to speak. But we have no 
monopoly of “this method of foreign education. Our 
rivals practise it wherever they get the opportunity. 

Whether this country has ever 
done so much as it ought in trying 


don Hh to educate the minds of potential 
More? buyers who pass through the engi- 


neering and other colleges in the 
countries which must depend on industrial nations 
for many years to come, is at least doubtful. Whether 
we have given sufficient facilities for such students 
to come into our factories and so familiarise them- 
selves with British manufactures and abilities is also 
a point we should do well to consider. We hear 
that one organisation is alreadv trvine to arrange 
such a matter effectively in the lands of one of 
our chief Allies. We may be pretty certain 
that Germany will not do less of this kind of 
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thing again, if she gets the chance, and from 
what we have said in the foregoing it is clear that 
the United States is going to adopt the practice as 
one of the long ways of winning South American 
trade. In the North, the geographical nearness of 
Canada has given the States untold advantage. In 
the South, Canal or no Canal, the problems are very 
different. There is no United States atmosphere; 
there are strong competitors on the ground in 
normal times competitors whose hold is good, 
whose roots are deep, and whose knowledge of the 
markets is not a thing to be scoffed at; so the 
problems must be tackled in a different way. It seems 
to be thought, however, that if South Americans can 
be Americanised as many Canadians have been, prac- 
tice may be inclined to pursue a favourable course 
for the United States in time. Part of that Ameri- 
canising is to be found in receiving South Americans 
into United States works and colleges. 


The greatness of the engineering 
potentialities of Siberia has been 
frequently referred to in these pages. 
We have lately conversed with young 

* Colonials who have come Home at 
the Empire Call after years of daring and interesting 
prospecting work in certain parts of Western and 
North-Western Canada, and their stories of what 
the future has in store for those who make the ven- 
ture there are as fascinating and entrancing as the 
fairy tales of our childhood and as wonderful as the 
tales of the Arabian Nights. But for the time the 
war-fiend holds the key. The movement is Homeward 
for our sons—not to the lands across the seas at pre- 
sent unless they have done their bit " and can do 
no more. Population has re-traced its steps in order 
to aid in our endeavours to wipe out the menace of 
the hydra-headed monster of Central Europe, so 
that the Colonial Britisher in a free, pyre atmos- 
phere, may carry on his occupation knowing that the 
heritage of Freedom for which our Empire stands is 
not endangered. Population more than ever will our 
Colonies require, and after the war they will doubtless 
gain more than they have lost by the war. The finan- 
cial position, too, has been a serious factor in Canada 
for some time, but munitions work and a glorious 
harvest will ere long assist to relieve the situation— 


The Outlook 
in 


Canada, 


indeed, already the tide of prosperity has risen in the - 


East, and it will doubtless soon reach the West. The 
Canada of the future will be a different land, and 
the character of the people will be somewhat 
changed. The huge munitions contracts are not 
being executed without leaving their mark upon the 
manners, habits, occupations, etc., of many of the 
people, and Canadian peace-time manufacturing 
operations will probably be more mechanical in 
future than in the past. May-be some of the 
lines of manufactured. goods that were freely 

brought up over the border from the 


A Period States will be Canada-made. For 
or that we must wait and see, but what 
Change. is happening at present will form one 


of the new factors to be taken into 
account in considering the future position. We 
hazard no opinion at the moment regarding the 
future of British electrical importations into Canada, 
for the position is a peculiar one. We have our 
hands so full, or prospectively so full, with markets 
nearer home, and possibly on some grounds easier 
to work, that there will be less reason to begrudge 
the States the greater opportunity for strengthenine 
their hold on the market that the war has inevitably 
brought to them. We shall do well, however, not 
to neglect the market, for after a few years, given 
population and financial ability, the strides that 
Canada will take out West will be large indeed; 
where the railway goes there will be a need for 
electricity, especially remembering the great hydro: 
electric traction work that is now in hand or planned. 


and if we can meet the need we shall have at any . 


rate a share of the spoils. 


f 


But we did not start out to write 
about Canada—we were led on to 
it by our sentence about Siberia 
—to which it has been likened 
by those who have with eager eyes 
studied the position in their travels through both 
countries. Canada is a land of promise, of course, 
but Siberia is a land of promise too, almost beyond 
the limits of our poor industrial imagination, and 
the United States trade authorities, who know some- 
thing about the matter, haye, in one of their Com- 
merce Reports, circulated among American firms 
some information which has been prepared by a 
special Canadian Trade Commissioner on '' Trade 
Development in Siberia." So great is the Russian 
and Siberian territory, and so vast the population, 
that when once the wheels of what we may term 
ordinary industrial life have been set smoothly run- 
ning, the requirements for machinery and many 
engineering supplies will.be immense. 


The opportunity has been recog- 
nised for years by a number of 


The Promise 
0 
Siberia. 


ince British engineering firms, though we 
Co- operate. suspect that so successful have been 


their efforts in Russia that they have 

not needed as yet to push their efforts on to those 

farther eastward points which form part of their 

original project. We congratulate them upon their 

süccess, and we welcome with feelings akin to de- 

_light the co-operative efforts which have been set on 
foot by the seven British electrical manufacturing 

concerns who have grouped themselves for Russian 

business im a separate organisation—the Electrical 

Manufacturers’ Company of Great Britain, Ltd.— 

to which we referred in our issue of December 31st, 
1915. We may return to that most timely and pro- 

mising scheme later, but meanwhile we quote the 

comments of the Trade Commissioner who has re- 

ported upon Siberia. He finds that during recent 

years a very marked progress has 
taken place, due largely to the open- 
ing out of transportation facilities— 
what a building of railways there will 
be in many parts of the world when this war 

is done! The whole hydrographic system that 

supplements the Trans-Siberian Railroad is bisected 

by that railroad, and for thousands of miles, 

north and south of the line, there is provided a splen- 

did means of cheap access to vast areas during the 

ereater portion of the year, These facilities are 

being continually increased by the construction of 

new railways and by river-improvement works, 

- which aim to connect the whole river system of the 
country for practical transportation purposes. Trade 

expansion is shown by the business of the fairs and 

markets, the carrying trade returns of the chief 

centres of distribution, the growth in the number 

of banks, forwarding houses, insurance offices, etc., 

and the extraordinary activity in the building trade. 

The census figures of 1910 show an increase in the 

number of factories of 75 per cent., and of 150 per 

cent. in their output over those of 1900. Flour mills, 

sawmills, and breweries have been responsible for 

a considerable portion of the increase, and practic- 

ally the entire equipment of these and similar under- 

takings was imported. Moscow merchants control 

fully 50 per cent. of the trade of Western Siberia. 

These firms have branches in the principal centres, 

but the purchases for their stores are made in Mos- 

cow. The growth of the country and the establish- 

ment of strong local independent firms is, however. 

tending to produce more direct buying. Most 
foreign firms have been content to leave their repre- 

sentation in the hands of a single firm in European 

Russia, and to pay little attention to the Siberian 

market. Germany has, however, by trade grouping, 

and the employment of competent travellers speaking 
the language, been able to build up a direct trade 

on a satisfactory basis. This trade grouping, with 

a view to sharing the somewhat high expense, 1s now 


Developing 
Siberia. 


— ͤͤ— ——— — . SN A — iT OE A OI ER I I a aa ͤ— BM 


88 THE ELECTRICAL REVIEW. [VoL 78. No, 1,990, JANUARY 14, 1916. 


recognised as being of first importance, and local 
agents urge that responsible representatives of 
grouped industries should visit the country and get 
into touch with local conditions. Here, as in Russia. 
circumstances require the granting of extended 
credit, but the cost of credit can be realised in the 
prices. It is practically a question of finance—money 
out on loan. Shall we ever be able to employ that 


weapon to a sufficient extent to meet our rivals on 


their own ground? Electrical supplies have hithertc 
been almost entirely in the hands of Germany, but, 
with the depletion of accumulated stocks, and the 
stoppage of that source of supply, electric light 
fittings, lamps, bell-pushes and fans, meters, as well 
as dynamos and other plant, are said to be urgently 
required. And so we see Siberia holding out her 
hands of welcome to Allied electrical and engineering 
manufacturers. 
(To be continued.) ] 


BRITISH ENGINEERING TRADE EXPANSION. 
By EDGCUMBE BRIGHTEN. 


Ir is the opinion of many that the time has now 
arrived when the question of after-war trade should 
be reviewed. 

If Great Britain is to make the most of the advan- 
tages it will have obtained at the termination of the 
war, active steps must be taken to prepare the 
markets of the Empire and neutral countries for the 
enormously increased output of material which will 
be available owing to the extension of factories which 
are now engaged upon war work. 

An important step in a campaign to promote the 
extension of our trade would be to form an associa- 
tion covering all the engineering and hardware in- 
dustries. Such an association should seek the co- 
operatión of all existing trade associations, and 
should be governed by a council consisting of repre- 
sentatives of such. The chairman or president 
should be a neutral personage, not connected with 
any other association. ` 

The work that such an organisation should carry 
out, to be effective, must be very extensive. Its first 
duties would be to initiate a campaign within the 
British Isles by means of meetings, articles in the 
Press, etc., to bring home to the people the- value 


and quality of British goods, pointing out the fact 


that Germany has been able to wage this war to a 
large extent through the support we have given her 
by purchasing goods and financing her industries in 
the past, and showing that one of the surest 
guarantees of Peace in the future would be the per- 
manent annexation of enemy trade. 

The association should interest itself, and use what- 
ever influence it possessed, in protecting the interests 
of its members engaged in export trade. 

The activities should be of the most wide-spread 
character. Capable representatives, chosen from 


local residents (British) who have had experience of 


some years' standing in such country to which they 
may be appointed should be sent to the great trade 
centres abroad. 

The policy that has been adopted in the past by 
other associations of appointing people without ex- 
perience, or without knowledge of the country, has 
proved its futility by its lack of usefulness. 

such foreign or colonial representatives would 
have, beyond the primary object of interesting 
natives of such country in British goods, the duties 
of keeping the association advised as to the possi- 
bility of future business. Also, it would be such a 
representative's business to encourage friendly legis- 
lation as to tariffs favourable to British goods. 

The immense benefit that would be obtained by 


members of the association if its representatives 
abroad were organised on such lines as to be able to 
supply information in relation to business in pro- 
spect, would be too high to estimate. 

The system that I put forward is that the 
agent or representative of any members of the asso- 
ciation in any country should be kept advised as to 
possible new business by the resident representative 
of the association in such country, instead of infor- 
mation being sent to London before being dissemi- 
nated. To obtain information of value, the repre- 
sentative would have to be an expert organiser. 

The cost of maintaining such an organisation 
would be high, as I do not think a representative 
suitable for such an appointment in any country could 
not be found under £800 to £1,000 a year. A cheap 
man would be of no value to the association. In some 
cases this estimate would have to be very largely 
exceeded. 

I think that as each industry represented in the 
association should have its interests properly main- 
tained, a section covering each industry should be 
arranged. l 

One of the chief reasons why Germany has been 
so successful in pushing her engineering products in 
foreign countries is because she has offered manv 
inducements to young men—sons of possible pur- 
chasers or manufacturers of industries—to go to 
Germany to receive their technical training. The 
importance and value of doing this is, of course, 
easily apparent to anyone, for to train a boy just 
as he is reaching manhood, and is susceptible to in- 
fluence, is to create a life-long sympathiser. From 
personal experience, I have-found it always most 
difficult to do business abroad when the prospective 
buyer had received his instruction in Germany, as 
he invariably thinks in German and believes in Ger- 
man methods. 

One of the great difficulties with which we in this 
country shall have to contend after the war will be 
labour. I think it will be absolutely imperative that 
the situation be explained to the trade unions and to 
the Labour leaders. Also, one of the troubles that will 
have to be faced by manufacturers will be the con- 
tinuance, and possible extension, of the policy '' Ca 
Canny °’ or—limication of output. It should not be 
assumed that the limitation of output is caused 
entirely by socialistic or labour principles, because 
one of the chief reasons that brought about the 
adoption of modern trade union restrictions was the 
frequent tactless behaviour of certain employers. To 
be more explicit, the limitation of output has fre- 
quently been brought about by fear on the part of 
the workmen that the “ piece rate" would be re- 
duced. At this point I leave the question, finally. 
believing that careful, cautious, and unbiassed 
negotiation would do much to reduce the evil here 
mentioned. 

Unless the greatest care is exercised by . His 
Majesty’s Government after the war in disbanding 
the armies then in being, the fear of unemployment 
will be so great that all possible restrictions which 
can be put into force by the trade unions will be 
exercised to their utmost. 

To combat such a policy, an extensive campaign 
should be inaugurated, to extend to trade unions, 
the Labour leaders, and the workmen themselves, 
so that there would be no-reason for the fear of un- 
employment if labour would realise that the securing 
of markets and trades now dominated by the Central 
Empires should be effected by this country. From 
my experience and knowledge of many Labour 
leaders, I am convinced that they and the men could 
be interested. The spirit of patriotism, and the 
knowledge of what large wages mean, will make the 
near future a most opportune time for such a cam- 
paign. 

I may be accused of laving too much stress on this 
question of labour, but I believe that unless action 
is taken, the time immediately succeeding the war 
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will hold almost as much danger for this country as 
that with which we are now faced. 

The fact that thousands, hundreds of thousands, 
perhaps millions of men will be released on to the 
market of labour after the war, is not fully realised. 
Industries and factories will have to be reorganised. 


and I fear that, in the meantime, the percentage of | 


unemployment will be very high, with the cost of 


living not reduced. The situation that may arise is 


not dificult to imagine. 

The expansion and recapture of British trade 
should be commenced as soon as possible. so that 
the seeds may be sown and the crops ready for reap- 
ing at the cessation of hostilities. 


COKE AS A BOILER FUEL. 
Bv E. W. L. Nicor, A. I. E. E. 


Tux article on the above subject which appeared in 
the ELECTRICAL. REVIEW for December 31st (page 
839) is of considerable current interest in view of 
the present high cost of coal and shortage of sup- 
plies from the usual sources; and, on the other hand, 
the plentiful supplies of coke available, particularly 
in districts so affected. . 

At many of the more' important gas works during 
the present period of maximum demand for gas, the 
output of coke is to some extent controlled ‘by in- 
creasing or decreasing the manufacture of carburet- 
ted water gas in its relative proportions to that of 
coal gas, as carburetted water gas plant is a con- 
sumer—nodt a producer—of coke. The residuals 
from which the much required, high explosive by- 
products are derived are, however, “obtained only in 


Fic. 1.—CHAIN-GRATE STOKER ADAPTED FOB BURNING COKE. 


An auxiliary hopper s for coke is fixed below the usual hopper a, and the c^ke o is id upon the 
. grate with a thin layer of coal on the top of KR to ensure its ignition 


the process of coal gas manufacture. This fact, 
coupled with the curtailment of export and shortage 
of labour, necessitates fresh outlets being obtained 
in directions which do not entail the employment. of 
extra labour other than grading or loading into 
trucks or barges. | 

The method of adapting a chain grate to burn 
coke, as illustrated in the previous article, is simple. 
and, no doubt, effective, but the air leakage through 
the improvised grate bars in the feed hopper would 
result in relatively poor thermal efficiency and low 
evaporation being obtained. The photograph repro- 
duced herewith shows how chain grates working in 
this country under boilers of 20,000 lb. per hour 
capacity, have been modified to burn coke without 


material reduction in capacity or efficiency. In this 
case the ignition arch has been retained, and satis- 
factory ignition is effected by admitting a thin layer 
of coke slack with the coke, which is graded to con- 
venient size. With this method, air leakage into the 
furnace is eliminated and normal capacity and efh- 
ciency are obtained. 

To break and grade coke to suitable size, for either 
coking or sprinkler-type stokers, should not be a 
matter of very great difficulty. An ordinary coke 
cutter, absorbing about four or five H. P., will deal 
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Fic, 2.—RATES OF COMBUSTION OF COAL AND OOKE. 
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effectively with 30 tons per hour at a very insignifi- 
cant cost. 

The results of ‘other evaporative tests, given in the 
previous article, on ordinary fixed grates ‘showed the 
higher evaporative value (about 10 per cent.) of 
coke, as compared with coal of a higher calorific 
value, obviously due to the smaller proportion of 
excess air necessary in burning a non-volatile fuel 
and consequent greater proportion of CO, obtainable 
in the waste gases. ' 

As to the relative cost of coal and 
coke as boiler fuels, due regard must 
be had to quantities, locality and de- 
livery facilities. Taking the river 
Thames, prices for w ashed slacks hav- 
ing an average of about 12,500 B.TH.U. 
have lately been about 30s. per ton, 
including delivery, while coke of equal 
calorific value. and, as it has been 
shown, of considerably vreater value to 
the user, may be obtained in tHe re. 
quired quantities at considerably less 
cost. Having these figures in mind, and 
the fact that the normal surplus of coke. 
exported, according to a recent Home 
Office report, is about two million tons 
annually, there should be little hesita- 
tion in making, not temporary and im- 
provised, but permanent provision to 
utilise these sources of supply. The 
surplus normally available on the 
Thames is probably from 400,000 to 
500,000 tons of coke and coke breeze 
annually. 

From the national point of view. 
which is one of considerable and growing import- 
ance, every ton of coke made from sea- -borne coal 
and used in towns and cities in place of rail-borne 
steam coal will relieve the congestion on our rail- 
ways to that extent, while the equivalent, in the case 
of Welsh coal, which is less suitable for carbonisa- 
tion, would be released for export. 

In considering the question of substituting coke 
for coal fuel in a power station handicapped by being: 
laid out and equipped to use a uniform class of coa] 
only, the problems of storage and capacity of ma- 
chine stokers and boilers naturally arise. The re- 
serve stocks of coal usually carried by gas authorities 
are necessarily considerable and, to a coke- -user buy- 
ing under contract, would, of course, be available. 
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This consideration should to some extent offset the 
disadvantage of the relatively greater bulk of coke. 
At normal rates of combustion, and with equal 
draught, the steaming capacity of a hand-fired boiler 
will be reduced by about 15 per cent. to 20 per cent. 
by substituting coke for coal of similar calorific value 
(see diagram, fig. 2). There are, of course, ready 
means of supplementing an inadequate draught, but 
in the case of stokers of the coking type the problem 
is more complicated. To start from the beginning, 
there are obvious bargaining and other advantages 
to be realised by installing a stoker that will equally 
well handle coal, coke, coke breeze, and possibly 
anthracite, and it is a matter for considerable satis- 
faction that such a stoker has been developed and is 
now receiving the patronage it deserves in this coun- 
try. While on this subject it may be profitable to 
anticipate the trend of the findings of the several 
committees appointed to deal with the question of 
fuel conservation and smoke abatement. The 
national requirements in high-explosive material and 
other by-products of coal carbonisation will, no 
doubt, be held to be paramount. The future tend- 
ency will therefore probably be to discourage ship- 
ment of coking coals, and gradually to limit export 
to anthracitic non-coking and other coals less suit- 
able for carbonisation. The resulting output of coke 
will necessitate improved means for its economic 
combustion under steam boilers, in gas producers and 
for domestic use. 


THE MAGNETIC HAND. 


One of the lamentable results of the great war will be the 
return of many thousands of our brave comrades, martyrs 
to the cause of liberty and progress, crippled for life by the 
loss of a hand or arm. Obviously it is of the first import- 
ance to adopt every possible means to enable these men to 
resume their customary occupations, by the provision of 
efficient substitutes for the missing members, With their 
usual foresight, our enemies are taking steps to cope with 
this difficult problem, and in a recent issue of the E. T. Z. 
Prof. Klingenberg, one of the leading electrical engineers 
of Berlin, describes a number of devices which have been 
developed for that purpose. We reproduce herewith the 
illustrations which accompany his article. Fig. 1 shows an 
armlet which can be strapped on the stump of the arm, and 
is provided at the end with a pot magnet; the latter is 


‘ 


Fic. 1.—MAGNETIC HAND HOLDING FILE, 


mounted on a ball and socket joint, so that the magnet 
poles can be brought into any desired position, and the 
magnet can then either be clamped firmly or left movable 
with a moderate degree of friction. The magnet is supplied 
with current by means of a flexible cord and a plug, the 
current being switched on and off by the movement of some 


other part of the body such as the foot, the chin, or 
the sound arm, or by a particular movement of the 
injured arm itself. With this device all articles made 
of iron can be held in a powerful grip for any 
length of time, and can be lifted and moved about or 
released, at pleasure. Hence the magnetic hand is suitable 
for all jobs in which iron tools or iron articles are employed. 
As a rule, therefore, the tools need not be specially made to 
suit the requirements of the maimed man. In the example 
illustrated in fig. 1, the magnetic hand is holding the end 
of a file, and being movable with regard to the armlet, 
offers no hindrance to the control of the file with the sound 
arm. | 

Fig. 2 shows 8 plane which is fitted with a small iron 
plate for the magnet to take hold of, and which is handled 
exactly like any other plane. Stamping machines working 
on sheet-iron can be managed as well as with a sound hand, 
or even better, for the magnetic hand can grip the smooth 


Fi1G. 2.—PLANE FITTED WITH IRON PLATE. 


surface of the sheet. Work can be put into lathes, &c., 
with the aid of the device while the sound hand makes the 
adjustments. Tools which are not made of iron can often 
be easily fitted with iron plates, and switchgear can be 
manipulated if the levers are so fitted. Magnets of different 
sizes and tractive forces can be fitted to the same holder. 
The plain magnet, as above described, suffices for a variety 
of simple operations; improvements in the device will 
readily suggest themselves in particular cases. By means of 
a switch to fix and release the magnet alternately, the rota- 
tion of iron articles can be effected. Special tools can also 
be devised, such as those illustrated in figs. 3 and 4, which 
represent tweezers, pincers, and pliers, actuated by electro- 
magnets. The author further states that there is no 
special difficulty in providing for the movement of the 
forearm with respect to the upper arm, the gripping action 
of artificial fingers, and of the thumb, &c., and he concludes 


. by pointing out the exceptional facilities afforded by electric 
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FIG. 4.—MAGNETIO PINCHRS 
OR PLIERS, 


Fie. 3.—MAGNETIC 
Tw EEZERS, 


power for fulfilling these various functions, as compared. 
with other agencies. The use even of a portable battery to 
energise the magnet when away from an electrical installa- 
tion is not, overlooked. No stone should be lefu unturned 
to aid our crippled workers, and we trust that good resulte. 
may be obtained from these interesting suggestions. 
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horse power in line 2. The losses in the mechanical gears 
THE ELECTRIC PROPULSION OF SHIPS. of design F have been taken at 2 per cent., and the 


primary horse power of the turbines is, therefore, 21, 800. In 


: addition to the mechanical geur losses as in F, design G has 
FVV losses due to the dynamos, cables, and motors. These amount 
ciencies of different systems of propulsion of ships were to 114 per cent., including a 2 per cent. loss in the helical 


gears. 
a ino pesi ˙‚ cle ned f As the turbines used in E and G always rotate in the one 
States (including a bat iehi now building), and one ship in direction, pid whether the propeller is going anega or 
Sweden. Seven steamers were building in Sweden which astern, and thus eliminate the troubles due to astern tur ines, 


would be fitted with the Ljungström system of 5 high superheats are used. Design G, having Ljungström tur- 


bines, can safely use as high a superheat as 350 deg. 

é 

propuso aggregating 10,200 E The T ar The distance run by the ship in nautical miles per ‘ton of 
ad not eecured a firm hold on the . m fuel burnt is shown in line 12. These figures are very import- 

CURES. fun ing En he 5 igh pu Em B 55 of ant, and from them the cconomies in line 18 have been calcu- 

a ehin die ae 21.000 tons and running ut 19: Enots eu lated. This is the most just and accurate method of computing 
ux 1 ne follow gcns o : economy, for such variables as horse powers, revolutions, and 

(A) Two «ets of quadruple-expansion steam engines driving ' steam consumption per primary horse power are eliminated. 
9 Acre propellers direct at 85 R.P.M.; saturated steam at It is difficult to calculate the years for depreciation for each 
210 Ib. pressure per square inch; vacuum in the condensers type of prime inover, but it may be safely stated that design 
of in. G will be an eflicient and modern one many years after A is 

(B) One set of turbines arranged in series on four shafts obsolete, as the probability of a new invention increasing the 
running at 200 R. p. u.; saturated steam at 200 Ib per square eflicieney of G is very much more remote than of one improv- 
inch; vacuum 28 in. : ing A. An attempt to state the vears of life is shown in line 

(C) Similar to (A) only steam ig superheated 200 deg. F. 2.3. These figure S dre extremely inport; int, as the rate of 

19 0 e ony steam is SUP A deg. 1 tu TI depreciation being decreas 100 nes LE SIDE up 

J + 
" EQ e 5 Pint at T ODDS. en Sa dum. Line 25 shows the net annual return on the cost. of ship. 
twin-serew propellers at 200 R. p. M. through hydraulic gearing These figures are the mest important in the table. They have 
ef the Föttinger type. The latter has four turbines arranged ) 3 . 
in series, driving the propeller shafts through Parsons line 23. | x prec 
Wir Fd and (P) 100 deg. P um It is hoped that the comparisons made will clearly show 
2 Ib. per square inch, and vacuum 28} ee that by spending 4} per cent. more money in the first instance, 

(G) Two shafts driven at 85 k. P. M. through Parsons mecha- EDS annual return may be increased from 7 per cent. in 

Meal P ed 1 11 ae running Vp RTD 0 The pus ‘tion of a 21,000-n.r. 191-knot design forms a good 
7 ( Adv 7 : * 

oe Vacuum 28} in. working pressure 200 Jb. per square point to view the application of the various alternatives to 

inch, superheat 260 deg. - : ships having higher or lower powers and revolutions corres- 

As the rotors revolve in opposite directions, the relative pone 5 the power and speed. lered. " B 
revolutions of the blade diske are 6,000 per minute, and, there- D. T LUNES 1 1 5 m DE 
1 Frith 5 V 000 Hd power and revolutions decrease, on the grounds of extrava- 

The dynamos and motors are three-phase a.c. for 2,500 volts. gunce in steam consumption, of excessive weight, and 
The maneuvring is mainly done electrically, speed regulation abnorma] dimensions. Types A and C are applicable to the 
being obtained by resistances in the motor eircuits when lowest of powers and revolutions. The steam consumptions 
mancuvring, and by altering the speed of the turbines when of these types, considered alone, favourably compare with 
reduced power is required for a lengthened period of time. some of the other designs, and it is the excessive weight that 
Reversal is effected by interchanging the poles of the phases. places the piston-type machinery at a disadvantage. 

The figurea calculated in the table are based on actual Tvpes F and G are applicable to the lowest powers, with 
performances of machinery recently built. a ee degree of economy maintained an very often 
8 11 . 11 e e he md Sd = Taking now powers and corresponding revolutions, higher 
developed is measured and the power delivered to the pro- than in the case examined, types A and C fall out of the 
peller. running very quickly, as the weight of machinery and neces- 

The table ehows the eteam T coal consumptions of the un Space become 15 great. all applieabl . 
sina decighs, ao weights Gf machinery and particulars the remaining desi are all apollo (o, piel powera 

By SHADE DE 2 line ra hae the power which would, however. require to have four shafts with eight or 
must be put into the prime mover to provide the necessary more turbines for highér powers, on account of the dimen- 

Reference letter. os s4 - A B | C | D E 7 i F i | | 40 — 

mE p — ; Quadruple Direct | Quadruple | Directs ^ Hydraulic Mechanical | Pucbo-electric 
na engines. | turbines. engines. . turbines. | years. gears. | gears. 

. tS UP N a Se ae "OUS „ i E 9 8 x 

1. No.of shafts sas E m eee ees 2 | 4 | 2 | 4 | 2 2 2 
2. I. H. p. or f. B. p. n 92 dis e 21.650 2, 800 21,650 21,800 21,300 21.350 20,000 
3. Primary Hr. 21.650 21.800 21,650 21,800 23,450 21 800 22.600 
4. R. P. M. —Propellers eee TT) eee eee 85 , 290 pu 85 , 290 200 160 85 
ö. » Turbines ... ses ie = Sess T — 290 — 290 1,000 1.800 | 3,000 
6. Raperheat, Fab. Ni! Ni 200˙ 100° 200  ' 100 260° 
7. Vacuum, inches. 27 28 97 28 28 2838 28h 
8. Steam per hour, total pounds ... sis .. 318.000 302,000 261 000 276, 000 216, 050 , 255200 | 196,240 

JJ ĩ A NER TRE cn = ; E cub qu E iO NER SERES HER 

9. Equivalent coal per bour, lv vix e. 31.800 30,200 27,200 28. 200 25. 700 26 CuO | 20,650 
10. Coal used per H.r.-hour, lb... X bt 147 1385 1257 1292 1205 1218 1032 
ll. &TH.l.per H.P.hour  .. .. 20 600 19.400 17,600 18.100 16 900 17050 14.500 
12. Distance run in nautical miles ‘per ton of coal 1'355 1426 1585 1:53 1°68 167 | 2:09 
13. Economy over A, per cent. - M — 5 , Mj , 111 19 18 | 35 
M. Coal per day, tons - a 341 321 292 . 302 276 279 222 
15. Weight of machinery plus bunker coal, tons 6,403 5557 | 5,946 5,316 4,653 4,837 4,086 
16. Gain in deadweight, tons - es ss -- ! 816 451 1.087 1,750 1.566 ^" 2.317 
17. Cubic capacity gained, feet E Pus — 18 100 21.200 21, 250 64,900 58 970 80.600 
18. V«lue of coal saved eee ess ms vem £2.550 £7,350 £^ 850 49 750 £9, 300 217 850 
19. Value of extra dea lweig ht carried ce was — . 14,213 7,678 18 261 29,400 26,308 „ 38,925 
20. Total saving per nuum — 216.743 £15,028 2211 — £39,150 £35,008 | £56,775 
21. “Coat of ship eee eee me eee ese £650. 000 | £6: 50. 000 £668. 500 £670 500 £6; 3 060. £67 2 P 4 678.000 

Brake efficiency |... 070 008 , 074 > 070 076 | Tl 087 

23. Probable years to render machinery obsolete. 15 | 10 IE | 17 | 181 18 22 
24. No. of boiler furnac's ... ees sei 6t | 64 60 | 60 | 56 56 44 
25. Net annual return on cost, per cen*. ... qo 7 | 92 9 | 10 : 121 114 15 
a t . ee 


Assumptions made :—Ship at sea 150 days per annum—i.e, 24 voyages. Average cost of coal = 20a. a ton. 
One "ton deadweight | worth 14s: D 
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sions a the gearing, and is, therefore, at a disadvantage over 

or G. 

With a view to securing further economy in turbine-driven 
ships, it is recommended to increase the propeller revolutions, 
so as to produce machinery which will be small and light, 
and also decrease the steam consumption, so that a larger 
number of nautical miles may be run per ton of fuel than in 
ships having slower-running propellers. The machinery would 
also decrease in first cost, not per unit of weight, which 
would, of course, increase, but per unit of power, which is 
the more important factor. The decrease in fuel used, and 
the decreased capital cost of the ship in conjunction with the 
increase in cargo capacity, will result in a commercial success 
satisfactory to all concerned. 


DISCUSSION, 


Mr. P. A. HiLLHOUsE said that the centre of gravity of 
vessel G with Ljungstréin turbines would be about 31 ft. 
higher than design A with reciprocating engines, which would 
probably necessitate an increase in breadth, or a reduction in the 
displacement, even if the Ljungstréin turbine had the eame 
height of centre of gravity as the reciprocating machinery. 
Mr. Dornan showed the increases of deadweight, as compared 
with the ship having reciprocating machinery, and he also 
showed the increases of cubic capacity. In the Ljungstróm 
turbine ehip it would not be possible to utilise all the increase 
in deadweight, owing to want of stowage space, and probably 
some compromise would have to be adopted. 

Mr. W, D. McLanEN compared the turbo-electric gear G 
with the mechanical gear F, and pointed out that, in the 
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electrical system, design G, yielded the maximum ratio be- 
tween speed of prime mover and propeller shaft. The Ljung- 
ström turbine, owing to its highly ingenious construction, 
was designed 
resultant economy stated in Mr. Dornan's paper waa by no 
means & speculative one. The Swedish boat Mjolner, of 850 
S.H.P., with Ljungström electric-turbo drive, had been run- 
ning since December, 1914, between Stockholm and Gothen- 
burg, and her performance compared well with her eister 
ship, Mimer, running on the same route, and fitted with 
triple-expansion reciprocating engines. With similar coal of 
13,500 B. TH. U., the electrical ship's daily consumption in 94 
hours was 9 tons when developing the equivalent to 940 1. H. p., 
as compared with the consumption of the Mimer of 15 tons 
under the same conditions of power, speed, weather, and dis- 
placement, showing a saving of 40 per cent. The coal con- 
sumption reduced to I. H.P. in each case was .89 Ib. for all 
purposes in the electrically-driven ship, and 1.52 lb. in tbe 
ship with reciprocating engines. The steam conditions in the 
‘Mjolner were :—Pressure lb., euperheat 190 deg. F., and 
vacuum 29 in.; in the Mimer, saturated steam, pressure 180 
lb., and vacuum 26 in. (barometer 30 in.). An aggregate of 
10,000 H.P. was now in course of construction in Sweden for 
five additional electrically-propelled vessels, based on the per- 
formance of the Mjólner, and approximately 200,000 E. P. in 
Ljungstróm turbines was either running or in course of 
completion for land work. It might be interesting to etate 
the results of a 5,000-&w. Ljungström turbo-alternator, which 
would shortly be running in one of the London power stations. 
At 40 per cent. of normal full load, the consumption. was 8.1 
lb. per B.H.P. per hour; at full load the consumption was 7.34 
Ib. per B.H.P. per hour, in each case for turbine only. The 
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Sarr PLANS SHOWING THE INCREASED CARGO SPACE (SHADED) AVAILABLE. 


former, the revolutions were chosen at 85 per minute, and 
in the latter 160 per minute. The net result of this change 
was that he got improved propeller efficiency, and so saved 
1,350 H.P. The steam consumption per H.P.-hour of the main 
engines was only 7.4 lb.; from the data supplied, this necessi- 
tated a turbine efficiency based on the Rankine cycle of 83 
per cent. He was aware that the Ljungström turbine showed 
a higher efficiency than apy other which had yet been con- 
structed, but he would be somewhat chary in placing it at 
this figure for continuous service conditions. Using the eame 
propellers in F and G, and assessing the turbines of G at 
about 10 per cent. higher eflicieney than in F, the overall 
efficiency of G would not be greater than the overall efficiency 
of F. If such were the caee, all the other considerations would 
be levelled down. He was aware of the difficulties of admit- 
ting superheated’ steain to an astern turbine which might 
have been working at a comparatively low temperature, but 
there were wavs of overcoming these difficulties, such as 
adopting astern turbines of the impulse type. It would be 
noted that the greater proporticn of the saving effected by 
each type of machinery, as compared with design A, was due 
to the extra deadweight that Mr. Dornan estimated could be 
carried; even though the ditficulties mentioned by Mr. Hill- 
house Were in some manner overcome, it did not follow that 
the cargo accommodation would be fully utilised every voyage. 

Mr. H. S. PoRrTHAM said that design A, he understood, 
represented actual figures, and design B represented the trial 
Bgures of one of the most recent turbo direct-driven Atlantic 
liners. The performances of the other designs appeared to 
him to be based on sound and well-established data. The 


and electric lighting, electrically from t 


turbine ran at 3,000 revolutions per minute, corresponding 
to & relative rotation of 6,000 revolutions per minute. 
thermal efficiency of the turbine at normal full load, including 
condenser, worked out at the excellent figure of 79 per cent. 
The efficiency of the alternator at full load was over 96 per 
cent., which included exciting and ventilating losses. These 
results were in close agreement with Mr. Dornan's predeter- 
mined figures. Given such a cheap source of electric power 
as the above, in addition to the ordinary condensing auxiliaries, 
considerable advantage would be gained by running refrigerat- 
ing and ventilating plants, sanitary ponpe; steering engine, 

e main generating 
sets, through an intermediate motor-generator. He felt confi- 
dent that a saving would be effected in the galley and electric - 
ovens. One of the 600-Kw. exciting auxiliary sets would' drive 
the auxiliaries and electrical winches in port, and would be a 
stand-by at sea. Should one of the main generating sets 
break down, the ship could proceed to port at about 15 knots 
on one set alone, with unimpaired efficiency, and with equal 
power on both propellers. 

Mr. R. T. C. BLACK pointed out that when a rapid reversal 
was made & very large amount of energy was transmitted to 
the ehafting, and if any perceptible braking effect was to 
take place, it must be in the turbine casing. me indication 
of the probable limit in the size of the Ljungstróm turbine 
for a speed of 3,000 R. P.. would be of great interest; the 
largest turbine of the type of which details* were available 
had an output of 5,000 kw. at 3,000 R.P.M. It was understood 
that this output approached the limit for thie epeed.  Refer- 
ring to the electrical equipment of vessel G, the motors 


for a maximum obtainable superheat, and the . 
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appeared to have 12 poles, which seemed to be as large a 
number as was consistent with a reasonable power factor. 
Quite a number of inventors had proposed schemes having 
ratios of reduction between the generator and motor of the 
order of 20 or 30, necessitating 40 to 60 poles on the motor. 
No figures of probable power factors had ever been given, 
though, from the weights etated, very hopeful views were 
taken. He took it that the designers of the Ljungstrém 
arrangement found that geared motors, including the gearing, 
were lighter and more satisfactory than large slow-speed 
motors. Mr. Dornan stated that speed regulation while 
manoeuvring was effected by resistances in the motor circuits. 
These resistances, capable of handling 22,000 H.P. at 2,500 
volts, must be of rather formidable dimensions. There did 
not seem to be any reason why this speed regulation should 
not be effected by varying the alternator voltage. The power 
of an induction motor varied as the square of the applied 
voltage, which should agree fairly well with the power-speed 
curve of the ship. 


a 


HIGH STEAM PRESSURES. 


IN a paper presented at a recent meeting of the American 
Society of Mechanical Engineers (and reprinted in our con- 
temporary Power), Mr. RoBERT CRAMER discussed the possi- 
bilities of using higher steam pressures in power plants, show- 
ing by means of tables and curves the relative gain in thermal 
efficiency by so doing; the following is an Abstract of his 
remarks :— 


In steam nene nig practice the tendency to increase the 


range of the working fluid has led to the recognition of well 
defined limits: A maximum steam temperature of about 600 
deg. F., above which lubrication of piston engines and main- 
tenance of valves and packings are difficult, and a minimum 
condenser temperature of about 80 deg. F. corresponding to 
29 in. of vacuum, or } lb. back pressure. This temperature 
is so near the usual cooling water temperature that a higher 
vacuum would require disproportionately large quantities of 
circulating water. The necessary size of the circulating pump 


and increase in eize of the air pump render higher degrees of. 


vacuum unprofitable. 

If, taking these limits, all heat were transferred to the 
steam at 600 deg. F., or 600 + 460 = 1,060 deg. abs., and all 
heat were rejected at 80 deg. F., or 80 + 460 = 540 deg. abs., 
the Carnot cycle would be realised and the efficiency of the 
engine would be (1,060 — 540)/1,000 = 0.491. Thus nearly 
one-half of the beat transferred to the steam would be trans- 
formed into mechanical energy. 

While the condition of the rejection of all heat at the lower 
temperature can be closely attained, it is impossible to cause 
the steam to absorb all heat at the higher temperature. 

In the best present practice, except for slightly higher pres- 
sures in some few isolated cases, the maximum steam pressure 
is 200 lb. per sq. in. absolute, and the euperheat is 200 deg. F. 
The corresponding temperature of evaporation is 382 deg. F. 
and the bulk of the heat is absorbed at a temperature of 200 
deg. F. below the maximum. Ft seems reasonable to expect 
that the approximation to the ideal Carnot cvcle, and simul- 
taneously the economy, would be improved by using higher 
pressure and less euperheat; that is, by increasing the tem- 
perature at which the bulk of the heat js absorbed without 
increasing the maximum temperature. 

Even a casual reference to steam tables and diagrams con- 
firms this expectation and reveals the remarkable fact that 
the higher the steam pressure the less the total heat-in the 
steam 1f the final temperature be kept constant, and corres- 
pondingly the superheat is reduced with advancing pressures. 
This difference, while not great, 13 decidedly noticeable, as 
Table I shows (the values throughout are taken from the 
Marks and Davis steam tables). 


TABLE L-—ToTAL HEAT oF STEAM AT VARIOUS PRESSURES. 


Temperature of steam, 600 F. 


Steam pressure, 


Ib. per sq in. 100 200 300 100 500 600 1,571 
Temperature of 

evaporation, 

deg. F. "T 328 382 117 445 467 487 600 
Saperheat, | 

deg. F 272 218 133 155 133 113 „ 0 


Total ‘heat, 
B. TH. U. per lb. 1323'3 1317˙6 13107 1305˙6 1301°8 12988 11769 
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An examination of the Mollier total-heat entropy diagram 

shows that the amount of heat convertible into mechanical 
energy in adiabatic expansion to any given back-pressure is 
considerably higher for high pressure and little superheat 
than for low pressure and much superheat, if the maximum 
temperature of the steam is the same in both cases. 

We have thus two cases making for better thermal efficiency 
with increasing steam pressure at constant maximum tem- 
perature—the decreasing total heat of the steam and the 
increasing amount of that part of the heat convertible to 
wechanical energy in adiabatic expansion. 


A nuinber of tables, compiled by the author, are included 
to show what gains can be expected with increased pressures 
and varying conditions; of these, Tables II and III are a 
summary showing the theoretical percentage of gain for cer- 
tain comparisons selected on account of their relation to con- 
ditions prevailing in present practice; in the case of atmos- 
pherie exhaust these gains are so large as to justify an 
endeavour to use high steam pressures. 


: J 
TABLE II.—RELATIVE GAIN IN THERMAL EFFICIENCY DUE TO 
INCREASING STEAM PRESSURE TO 600 LB. PEB SQ. IN, ABS. 


Final condition of 


W. in. vacuum. Atmospheric exhaust. 


steam 
Initial condition of í Constant Constant 5 Constant 
en 40e, TAS ee 
As against 100 lh. 
initial pressure... 25% 30% 52% 85 % 
As against 200 lb. 
initial pressure... 13 153 95 32% 374 % 


TABLE III.—RELATIVE GAIN IN THERMAL EFFICIENCY DUE TO 
INCREASING STEAM PRESSURE TO 1,074 LB. ABS, 


Atmospheric 
Final condition of steam 29. in. vacuum. exhaust. 
As against 100 lb. initial pressure, 
100 auperheat ... 2s Be 444% 187 % 
As against 200 lb. initial pressure, 
. 218° superheat ... FN 925 22) % 105 % 


The ideal Rankine cycle cannot be realised in practice. In 
steam turbines, steam expansion cannot be effected without 
friction losses, which are converted into heat, and to that 
extent make the expansion deviate from the adiabatic. It is 
also impossible to extract fully the mechanical energy mani- 
5 in steam velocity, the residual velocity representing a 
Oss. 

In piston engines of the double-flow type there are large 
losses due to initial condensation and heat transfer; in the 
uniflow piston engine such losses can be almost avoided by 
suitable design, but it is impossible to carry the expansion 
down to condenser pressure, because the compression, com- 
mencing at the point of the stroke where expansion ends, 
would be a reversal of the expansion, and no work would be 
done in the cylinder. 

These sources of loss—friction in the turbine, condensation - 
in the double-flow piston engine, and incomplete expansion 
in the uniflow engine—determine the practical limits of possi- 
bility of realising the Rankine cycle. In large steam turbines, 
the Rankine cycle efficiency has been carried to about 76 per 
cent., and a very similar efficiency has been realised in uni- 
flow engines, even in small sizes. In the steam turbine, 


higher steam pressures will mean either higher velocities or 


more stages, both introducing higher friction losses, although 
it is to be expected that by careful design the percentage of 
these friction losses as coinpared with the total amount of 
energy available in adiabatic expansion can be kept the same 
as in present practice. 

Present Boiler Design and High Pressure.—The foregoing 
seems to justify the employment of higher steam pres 
sures. Standard boiler designs, however, do not permit 
the production of steam at a pressure higher than about 200 lb. 
without sacrificing safety and without calling for an invest- 
ment in the boiler plant high enough to offset the guin in 
economy caused by higher steam preseures. 

The solution of the problem of boiler safety under high 
pee pressures demands two fundamental changes in boiler 

esign. 

The boiler must be constructed entirely of tubes of rela- 
tively small diameter. All drums and vessels of large 
diameter, as well as all flat surfaces (even if stayed), must be 
abandoned. 

5 beaded or riveted joints exposed to the action of 
the fire must be avoided. That part of the boiler which 
receives the heat of the furnace must be practically a one- 
plece structure. = 

It is important that in meeting these requirements the 
essential characteristic of water circulation in the boiler be 
retained to make possible a control of the steam pressure 
and of the water content of the boiler by simple means. 
Flash boilers, while perinitting high steam pressures, are not 
desirable, because they require complicated automatic regulat- 
ing devices, necessary on account of the interdependence of 
feed and fire control. 

In considering boilers for high steam pressures, it must 
not be overlooked that the water in the boiler is at a higher 
temperature than that in a low-pressure boiler. This ditler- 
ence amounts to approximately 100 deg. for 600 lb. pressure, 
as compared with 200 lb. Even if the heating surface 1s made 
large, or, in other worda, the evaporation per square foot 1s 
kept low, the stack gases will leave the high-pressure boiler 
at a temperature 100 deg. higher than the corresponding gases 
of the low-pressure boiler. The boiler efficiency, other things 
being equal. is correspondingly reduced. 

It is possible to meet this difficulty by making the heating 
&urface of high-pressure boilers larger in proportion to what 
is practised in boilers working under pressures used to-day. 
It is also possible to increase the effectiveness of the heating 
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surface by proper design. Boiler designers are realising the 
ssibilities in this direction, even with steam pressures not 
igher than 200 lb. ‘This is demonstrated by modern boilers 
which show an evaporation per equare foot of heating surface 
twice as high as was customary only a few years ago, at the 
same tine realising a better efficiency than formerly. 

The possibilities of extraneous heat-saving devices should 
not be overlooked. Even though the waste gases leaving the 
boiler have a temperature of 700 deg. or more, a properly 
installed economiser will reduce this temperature to any 
desired degree within the limits given by the temperature of 
the feed water. 

The question of strength of constructional parts outside of 
the boiler to withstand high steam pressures is of importance. 
In reciprocating engines this question can be answered from 
practice, because pressures far exceeding 600 lb. per eq. in. 
are used successfully in gas engines and Diesel engines, and 
therefore the design of cylinders for high steam pressures 
should not present difficulties not already overcome. 

Extra-heavy High-pressure Casings for Turbines.—In steam 
turbines, especially in those of larger size, the casings of 
large diameter would need to have disproportionately heavy 
walls were they required to withstand pressures much higher 
than those now employed. The solution of the problem of 
adapting turbines to high pressures is found in the principle 
underlying most present designs of large steam-turbine units. 
According to this principle, the pressure of the steam is 
greatly reduced in the first nozzle and the resulting high 
velocity is utilised in several rows of blades of the velocity- 
stage type. Thus it is possible to confine high pressures to 
the steam piping and to the steam belt carrying the steam 
to the first nozzles, but to have comparatively low pressure 
even in the first part of the casing. The lesser efficiency of 
the velocity staging is not eo serious at the high-pressure end 
a3 it would be at the low-pressure end, because the loss 
manifests itself in a somewhat higher superheat of the steam 
entering the succeeding stages and is partly recovered, 

With high pressures the difficulties with piping and fittings 
are reduced on account of the lower specific volume of the 
eteam. . Even if lower rates of flow than those at present cus- 
tomary are permitted in high-pressure eteam lines (on account 
of the greater density of the steam), the fact that 1 lb. of 
steam at 600 lb. pressure occupies approximately one-third 
of the space required by 1 Ib. at 200 lb., reduces the required 
size of the piping and fittings to such an extent that diffi- 
culties in both design and cost for a given capacity are, if 
anything, less than for lower pressures. 

Single-acting Steam Engine.—In piston engines the ques- 
tion of cylinder lubrication is important. It is apparent that 
high steam pressures will permit neither elide nor Corliss 
valves. 'The advent of higher pressure will cause the poppet 
valve to come into its own. 

Most of the lubricating oil now used in piston engines is 
required for the steam-distributing valves. 

For a given output the cost of a uniflow engine suitable 
for high steam pressures should be less than that of double- 
flow engines, as soon as it can be manufactured under econo- 
mical conditions of manufacture. Such an engine, if eingle- 
acting, has but one simple organ of steam distribution, and 
on account of its high mean effective pressure its weight per 
horse-power is low. Even in a single- acting engine of this 
type the mechanism is utilised twice as efficiently as in a 
4- stroke cycle Diesel engine. 

Steam turbines for high steam pressures would probably 
cost a little more than those using lower pressures and giving 
the same power, on account of the extra stages required. The 
extra cost would be offset by a considerable saving in the 
required condenser cooling surface on account of the larger 
percentage of moisture in the steam entering the condenser 
and the reduced steam consumption due to better thermal 
efficiency. Table IV will make this clear. 


TABLE IV.—REDUCED STEAM CONSUMPTION DUE TO BETTER. 
THERMAL EFFICIENCY. 


200 Ib. 600]b. 
Ioitial condition of steam. 600 F. 600 F. 
Ideal efficiency with 29-in. vacuum ... T 0:329 0:373 
Percentage of steam in exhaust wae es 0'814 0'749 


Ratio of condenser cooling surface = 0:329 x 0' 719/0373 x 0˙814 
= 0'812. Thus, a saving of about 19 per cent. of the condenser 
oooliog surface might be expected. 1 


The question of stuffing-boxes can be eliminated in both 
turbines and piston engines—in turbines because high steam 
pressures need not be carried beyond the first nozzle, and in 
piston engines because the single-acting type of engine is 
from many points of view the logical design for high pres- 
sures. In such a piston engine the stem of the one valve 
can be provided with a “labyrinth” packing. 

Awriliaries.—In Very large plants all auxiliaries are often 
driven by electric power, and the current is furnished by a 
separate unit. As these ''house-service units" in modern 
power plants have capacities of 2.000 Kw. and over, it is 
simple to operate them directly with high-pressure steum. 

Where it is desired that the auxiliaries be driven indepen- 
dently, it should be possible to drive them with high-pressure 
steam turbines if the size of the auxiliarv unit warrants this, 
or by high-pressure unitlow engines for the smaller gizes. In 
the latter case the lubrication could possibly be accomplished 


with graphite only, so that the amount of lubricant intro- 
duced into the condenser would be insignificant and harmless. 

Another way would be the noncondensing operation of the 
uniflow engines, using the heat of their exhaust in a feed- 
water heater. ‘This manner of operation appéars to be attrac- 
tive, because the economy of noncondensing uniflow engines, 
ds ae with noncondensing engines of other types, is 
igh. ° 

lt seems clear that if steam pressures are increased to, say, 
600 lb. per sq. in. without using temperatures higher than 
those employed in modern practice, the difficulties encoun- 
tered by the designer are not formidable and are more easily 
inet than in the case of some types of explosion engines which 
have been successfully designed. The result to be attained by 
adopting such high steam pressures appears to be fully worth 
the effort, because thermal efficiencies closely approachin 
those of explosion engines can be realised with simpler an 
less expensive apparatus and consequently better overall 
economy, at the eame time retaining all the practical advan- 
tages which steam utilisation has over any other method of 
producing power. 


CORRESPONDENCE. 


Lstters received by ws after 5 P.M. ON TUESDAY cannot appear until 

te following week, Correspondents should forward their com mumi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Limitation of Output. 


From all the discussions upon the new trade campaign, 
which is being so insistently urged at this time, one feature 
emerges each and every time. So much etress has been laid 
upon the necessity of the trade unions abolishing the sup- 
posed limitation of output, that one is constrained to look 
at this point in detail, so as to establish the fact beyond cavil, 
or to show that it mhy be merely a glib statement which is 
being produced as a dummy on the stage of argument. It 
is surely insufficient to lay to the charge of the trade unions, 
that they are deliberately guilty of keeping down the output 
of their members in the workshops, or that they have done 
so in the paet. After all, there are trade unions in enemy 
countries, and if there is limitation of output here, one may 


- inquire whether enemy trade unions are faultless. Perhaps 


the docile Hun would blush to turn out anything less than 
his full working capacity. Maybe he has more encouragement 
to do his full share than his British counterpart. Few will 
dispute that much suspicion and mutual distrust exists be- 
tween masters and men in this country. One’ of the causes 
of this is the feeling that employers never Jose an opportunity 
of lowering prices. The usual piecework or bonus system of 
payment is too often unfair to one party or the other. Again, 
there may be in the same shop piecework on one job, and 
day work on another. For instance, in a locomotive boiler 
shop the boilers are made on piecework, but it is not possible 
to fix piece rates for the men who test the finished boilers, be- 
cause of the great variation 1n results. One boiler will only take 
hours to test, where another occupies days. One set of men 
are drawing bonus regularly, while others maintain only the 
bare weekly rate. In other cases a piece-rate is easily fixed, 
but is often whittled away by the employer until only the 
best worker makes any extra money, and he not much. On 
ordinary day work the best man draws the same reward as 
the inferior or more careless worker. It is common knowledge 
in factories where only semi-skilled workers are employed 
that the piecework rates are such as to afford the man or 
woman only a bare existence. Especially so is this the case 
where girls and women are concerned. The worker has no 
voice in the matter, except to take it or leave it, and the rates 
are usually left to the mercies of the time-office or some zealous 
reforiner with an eve on the wage packets. 

In the high-speed tool trade the writer has seen night men 
do their“ whack,” which is the equivalent of the slowest day 
worker, and still have plenty of time to spare. The rate paid 
was the usual trade rate per hour, and the quantity. of work 
was the same for the same money. The trade unions are 
blamed for euch a possibilitv, but no mention is made of the 
precise course to be adopted for alterations. The trade rate 
paid in a district is supposed to be the minimum: in how 
many eases is it also the maximum, and why should it^be so? 
Output will never be increased while the poor or slow worker's 
minimum is also the good worker's maximum. The emplover 
ìs asking for more work in the same time. The worker 
demands more money. Mread since the war began certain 
seml-skilled and unskilled workers, many thousands in num- 
her, have been granted a minimum wage for all over 19 years, 
plus a war bonus. New demands are now in arbitration vary- 
Ing from 48. to (C. per week for the same people. Whether 
the wages already in vogue are adequate or not is not a matter 
for present discussion, The facts are simply mentioned to 
show the present trend. Both emplover and worker are out 
to make the best of the present situation: the one to demand 
more work as an uid to beat the German, the other to boost 
up his standard wage for the uncertain future. One can only 
hope that each may be satisfied. In passing, however, it may 
be pointed out that the prices of our rivals’ goods, if and 
when they do once more appear in the markets of the world, 
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will have eome influence upon the wages of the British worker, 
and thie should not be forgotten. It would seem better to 
give a fair wage and see that it is earned, than either to treat 
all alike on a dead level, or ewindle the worker by offering 
an illusory, and ever-changing, bonus system, under which 
only the pick of the workers can make extra money. 
Restriction of output may be the child of bad times. It is 
feasible that à man may pardonably not rush his work when 
he hardly knows whence the next job will come. This has 
often of old been the case in British factories. No eysteiu of 
protection cam guarantee a full order book, but, at the same 
time, we have too often seen German and other foreign goods 
on our markets when our own workers have been idle. 
Restriction. of output may, then, even be good; the output 


of enemy works which flows into our Empire's markets and 


our home ports. British mechanics will make more money 
constructing a complete machine than in assembling one made 
in America. 
make both the tubing and the cable, instead of making the 
conduit at home alone, and allowing German cable to be 
drawn into it. The Minister of Munitions, hikewise, will not 
long complain of his own countrymen "going slow’’ when 
ence he and his brethren take the plunge and restrict once 
for all the output of the Central Empires. 

" Commercial. 


* 
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Electrolytic Copper. 


All engineers will be indebted to Mr. Thos. Bolton, who is 
an authority on this subject. for his contribution in your 
issue of December 24th towards finding a generally acceptable 
definition of hard-drawn copper of circular section, and I feel 
sure that his views will be fully considered before the Engi- 
neering Standards Committee completes its revision of the 
present standard, which was issued in March, 1910. I fully 
share his hore that the Director of the National Physical 


Laboratory will be able to carry out the suggested investiga- 


tions before any final decision is taken by the E.S.C. 

Mr. Bolton is a manufacturer, and approaches the considera- 
tion of this subiect from a somewhat different noint of view 
to myself. My Manchester address was prepared chiefly from 
the point of view of the user of hard-drawn copper wire, who 
has been looking in vain for many years for guidance from 
the E. S C. the I. E. E. or the manufacturers, towards a satis- 
factory definition Failing this. a considerable odvance tawords 
acomplete definition has been suggested by Mr. D. R. Pye, 
and mv experience is that an increasing number of engineers 
are using his formule to ascertain what are the MINIMUM 
values of tensile strength and extension for anv particular 
size of wire. Each formula provides a sort of datum line in 
each test, and the 4 ner cent given in the E S.C. report pro- 
videe a maximum extension limit while omitting all guidance 
ahent tensile strength. 

Ore cannot help feeling that Mr. Bolton does not fully 
realice the convenience to the purchaser of hard-drawn wire, 
who is not an expert. cf being able to obtain these MINIMUM 
d cE thes heer 4 cheek on 
the manufacturers. not only for all standard sizes of wires, 
but also for the many intermediate sizes which are constantly 
being used. and of being reasonably sure that. if these fignres 
are attained. he will ebtain wire which is free from brittleness, 

I have referred to Mr. F. Johnson's contribution to the dis- 
cussion on Mr. Pye’s paper. and J ami interested to find that, 
while he agrees with the view that the strength of wire does 
net he in its skin, he also agrees with the practicability of 
Mr. Pve's formule. 

With regard to the preposed inclusion of the limit of pro- 
portionalitv in the definition, it is my opinion that this point 
on the load-extension curve is of more importance than the 
elastic limit. ond for a fuller discussion of this matter. which 
on 5207 dermie one. T wonld refer those who arm interested 
(heo Ang artiele in the Engineer of October 8th, 1915. 
tha Emit ef pronertionalitvy which is really of importance 
f^ the veers of hord-drawn copper wire. as it is the point 
where the elastic extension ceasea to he directly proportional 
t^ the load, and where no question of permanent set is in- 
valved. Mv basis figures for the values quoted were taken 
from the E.S.C, Report No. 55 for wires up to 0.194 in. 
diameter, and I was surprised to find how low some of them 
are. They are lower than the elastic limit values which are 
fiven by some makers, and which are, in my opinion, mis- 
leading, althoneh net intentonatly so The nositicn is unsatis- 
factory, and I think Mr. Bolton will agree that the uncer- 
tainties should be cleared up. The E.S.C. values were based 
on tests made with great care by the N.P.L., and we must 


seated 


ta 


-accept these results unless we can show an error in the 


method or later improvements in the material, or in its 
method of manufacture. Further tests of the same authorita- 
tive kind by the N.P.L. are now needed on wires from No. 5 
8.W.G. to 7/0 S.W.G., which have not been specially manu- 
factured for the purpose of the tests. 

nder ordinary works conditions, autographic records can 

token. when required, while samples are being tested for 
tensile etrength, and from these the limit of proportionality 
can be determined with sufficient accuracy for most purposes. 

Ve fet on to controversial ground when we discuss wrap 
and torsion tests in preference to extensfon tests as a test of 
nttleness, There is a considerable weight of opinion against 
the former. The report of the Wire Committee cf the Ameri: 


would hazard the opinion that he has in mind 


The GC. M. A. will have more dividends if they: 


can Society of . Materials may be quoted against them, 


and also the fact that American engineers have discarde 
them, and now use extension teste. With proper apparntus, 
an approximately accurate extension test need not be a 
lengthy one, anil further, it is not essential that every coil 
of wire should be tested nowadays, whatever may have been 
needed at the tine the G.P.O. engineers first adopted their 
wrap and twist tests. 

In conclusion, in adding my own thanks to Mr. Bolton, I 
j already a 
definition of hard-drawn copper which would completely 
satisty him. Perhaps, at this stage, it would not be desirable 
to discuss it in the technical Press, but if the I.E.E. would 
take the whole matter in hand, as I have suggested, there 
need be no great difficulty in getting a einall committee, repre- 
eenting the I. E. E., the N.P.L., the manufacturers, and tho 
users, to agree on a definition and then to send a joint recoin- 
inendation to the E.S.C. A little extension of the work would 
also produce a standard specification. ö 

| B, Welbourn, 


Rainhill, Lancs., January 4th, 1916. 


WAR ITEMS, 


~ 


1 


After the War Trade.—In the House of Commons on Mon- 
dav there was another discussion on after the war questions, 
and we think that it must be unhesitatingly described as the 
best of the three Parliamentary debates that have so far taken 
place on such matters. The discussion was opened by Mr. 
Hewins, who moved that, with a view to increasing the 
power of the Allies in the prosecution of the war, His 
Majesty's Government should enter into immediate consul- 
tation. with the Governments of the Dominions, in order 
with their aid to bring the whole economic strength of the 
Empire into co-operation with our Allies in a policy directed 
against the enemy. Other speakers in the debate were Mr. 
Peto, Sir A. Mond, Mr. Shirley Benn, Mr. Prothero, Mr. 
Cnaplin, Mr. Mackinder, Sir G. Croyden Marks, Mr. Bryce, 
and, finally, Mr. Runciman. In the course of the speeches 
reference was made to the commercial position after the 
war, the economic resources of the British Empire, German 


organisation and system, the possibility of the rapid restora. . 


tion of German scientific competition, the prospect of the 
United States becoming a dangerous competitor, and very 


many other points that have been covered: in articles 
that have appeared in our own and other journals 
during the last eighteen months. Mr. Runciman’s 


reply showed that he regarded the discussion as an im- 
portant one. Had he regarded it as a merely academic one 
he would have asked leave of the Hause to be attending 
to practical business elsewhere. Any decision which the 
House or Government came to with regard to trade matters 
at the present time had a direct bearing either on the 
strength of this country or on the strength of the enemy. 
He believed that Germany was at last beginning to feel 
the effects of the blockade. So far as treaties with Austria 


and Germany were concerned they were non-existent, hav- 


ing come to an end with the outbreak of war. History 
could not go on, after the war, from exactly the same point. 
In regard to tariff arrangements between Germany and 
Russia, the latter would be more likely than in the past to 
listen in the most friendly spirit to the representations that 


we might make in regard to future arrangements. How 
far she would be prepared to go no-one could sav. No 


Russian statesman could yet say exactly the lines on which 
her economic development was likely to proceed. He was 
confident, however, that she was not going to make herself 
the tool of Germany. Peaceful penetration ' would not 
be allowed to continue in Russia. We should be ab!e to 
make up our vast losses in a shorter period of time than 
anv other State, and it would be our dutv. so far as we 
could, to aid Italv. France, and Russia in the same process. 
Mr. Runciman proceeded to justify the efforts made to capture 
German trade. Many of our firms had built up, during the 
war, strong connections in South America which he hoped 
would last long after the war. They had studied their cus- 
tomers’ tastes with greater ingenuity than ever in times of 
peace, and they had made almost unprecedented efforts in 
commercial travelling. The President went on to refer to 
efforts made by our manufacturers to take up industries 
once in German hands—glass, chemicals, dyes, electrical 
apparatus, etc. It was more than a mere matter of com- 
petition with Germany. It ought to be part of our national 
organisation to see that there was no essential article, either 
for the arts of peace or for the arts of war, which could 
not be obtaincd within the Empire. Government assistance 
might do a great deal, but not without the personal ability, 
training, skill and industry of the individual. He laid it 
down as one of the first necessities of this country that if 
she was to hold her own during times of war, and when 
war Was over, We must improve our research methods, the 
education of our people, and the training of our young men. 
We should not attempt to economise on the monev that we 
now spent on technical colleges and modern appliances. If 
our present well-managed banking svstems could not be 
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more adventurous we must have some additional institu- 
tions. Commercial banking must play a large part if we 
were to hold our own against Germany. We must once 
more overhaul our patent system. The development of 
new inventions, and the restrictions which we put on their 
use, may have a greater influence on the extension of our 
trade and industry than even the juggling of a tariff. The 
importance of co-operation with the Dominions, the spirit 
of the Dominions, and the question of foreign shipping com- 
petition, were among the other matters referred to by Mr. 
Runciman in the course of a long speech which is well 
worth reading from beginning to end bv all of our readers 
who are keenly studying the problems of the present hour. 
Now, repeated the speaker, Germany was a commercially 
beaten nation if there ever was such. But the real trouble 
was, when the war was at an end, she might wish to 
embark upon a new campaign. In this connection it would 
be necessary for us in making peace to see to it that she 
did not raise her head. 

Russian Trade.—Speaking on the Russian electrical trade 
opening, at a meeting of the French Syndicat des Industries 


Electriques held at the end of last year, M. de Halgouet, com- 


mercial attaché at the French Embassy at Petrograd, stated 
that before. the war the Russian electrical industry had 
become a veritable German monopoly. Three great com- 
panies, German in origin, divided the business between 
themselves. These were the Volta Company, of little im- 
portance; the A. E.G., operating at Riga; and the Siemens- 
Schuckert companies, which were formerly distinct, but 
were now amalgamated. Owing to this important trust, 
the Germans had succeeded in securing all the orders. The 
modus operandi of these houses was as follows:—First, 
they granted long terms of payment; then they had agents, 
who waited on the Russian manufacturers, studied their 
wants, and submitted estimates for the carrying out of instal- 
lations complete to the smallest detail. E the 
Germans had a wonderful acquaintance’ with the Customs 
tariffs. In Russian workshops which they opened, they 
made all those parts which it. would cost too much to im- 
port; thanks to these measures, it might be said that, in 
1918, the Germans monopolised three-fourths of the Russian 
electrical trade. Of the three German houses, the two 
principal—the Siemens-Schuckert and the A.E.G.—were 
constituted with capitals of 15 and 12 million roubles re- 
spectively; together they did, in the year 1913, business to 
the extent of 130 million of francs, of which 40 million only 
represented goods made locally, and 90 millions were im- 
ports by these Gertnan houses working under a Russian 
label. These houses are still operating; moreover, if they 
were stopped, the whole Russian electrical industry would be 
stopped too, and as this industry is indispensable for the 
National Defence, it is impossible to do so. One could, on 
the other hand, call for the liquidation of these companies 
if a French group could subscribe the necessary capital, and 
replace by French importations the German importations 
made by these companies. To do so, a capital of 50 mil- 
lion roubles would have to be got together, and a similar 
machine-tool equipment and skilled staff as that possessed 
by the Germans would have to be forwarded to Russia. 
If however, the liquidation of the A. E.G. only were 
called for, a capital of only 10 million roubles would be 
required. 

n subsequent observations relating to the fostering of 
French exports to Russia he advocated, as a preventative 
against bad debts, representation on the boards of Russian 
electrical concerns, and reaffirmed his statements that the 
best methods of developing exports towards Russia was to 
establish on the spot technical bureaux identical with those 
possessed by the Germans. Russians preferred comprehen- 
sive and complete estimates, and, only after their study, 
were orders placed. The technical bureaux mentioned 
should have branches, and the most competent agents, in 
every industrial district. An electrical section might also be 
attached to the Sales Office which the French Foreign Trade 
Bureau was about to open, while the Syndicat’s affiliation 
to the French Chamber of Commerce in Petrograd was also 
advisable in this connection. 


. To Platinum Dealers.—The Director of Materials at the 
Ministry of Munitions has addressed the following ‘notice 
to dealers in platinum om 

I am directed bv the Minister of Munitions to inform you. that, In exercise 
of-the powers conferred on him by the-Articles of Commerce (Returns, &c.) 
Act, 1914, pursuant to arrangements made with the Board of Trade, he hereby 
requires zou within three days from the date of this notice to make a return 
to the Director of Materials of the Ministry of Munitions, Armament Build- 
ings, Whitehall Place, S.W., of the whole of the stock of platinum, ores. 


residues, or bars containing the same, now on your premises or under your 
control, 


> * % 9€ 


J am at the same time to draw your attention to Defence of the Realm 


Rr gulation 304, and to the Oder made by the Minister of Munitions there- 
under, and I am t observe that any person buying, selling, or dealing in 
plutinum, or goods manufactured wholly or partly of platinum, offering or 
inviting an offer or proposing to buy, sell, or deal in it or them, or entering 
into negotiations for the sale or purchase of or other dealing in it or them, 


without a permit, is liable to the penalties provided for offences against the 
Defence of the Realm Regulations. 


Birmingham Electrical Volunteers.—We read in the 
Birmingham Daily Dispatch ” that the first batch of men 
raised by Mr. W. E. Milns, adjutant of the Birmingham 
Electrical Volunteers, for engineering work in connection 
with coast defence, left Birmingham on January 10th. The 
local corps have been asked by the Admiralty to supply and 
maintain a section of skilled engineers who are ineligible 


for military service. Mechanical and electrical workmen 
of all grades, and. also clerks with a knowledge of the. 
engineering trades who are willing to give a week or more 
to this work, are asked to communicate bv letter with Mr. 
Milns at 14, Dale End, Birmingham. A meeting of all 
interested in the scheme will be held at the Birmingham 
Arms, Jamaica Row, at 7.30 p.m. to-day, Friday, at which 
Mr. Milns will explain the scheme in detail. Those who 
volunteer will have their train fare paid, billets will be pro- 
vided, and a small daily allowance will be made. 


St. Helens and Enemy Contracts.—A somewhat lengthy 
discussion took place at a meeting of the St. Helens T.C. on 
January 5th respecting a proposal to accept the tender of a 
certain firm for the supply of a water cooling tower. The 
point of discussion was as to whether or no the firm with 
whom it was proposed to place the contract was a British 
firm with British capital, and Ald. Sir John Beecham (chair- 
man of the Electricity Committee) said that inquiries had 
been made and the committee was satisfied. Some mem- 
bers of the Council appeared doubtful, and Sir John 
Beecham .ultimately accepted a suggestion that the Mayor, 
the Chairman, and the Town Clerk should find out de- 
finitely what the position was. Following the discussion 
the Mayor (Ald. Bates) moved: That no contract shall 
be entered into with any person, firm or company, of enemy 
nationality." This was seconded by Sir fohn Beecham, 
and carried. 


The Trade War.—It is announced that, at the request of 
a large number of business men, the Lord Mayor has con- 
vened a meeting for Monday, January 3lst, at 3 p.m., to 
consider the questions of trading and employment after the 
war. Many organjsations will represented. 

The Italian Chamber of Commerce in London has passed 
resolutions expressing the opinion that it is desirable:—(1) 
That the Allied Governments should arrive at an agreement 
to institute a reciprocal preferential tariff, and in that case 
al goods imported from countries which are not parties to 
the agreement should plainly indicate their origin. (2) 
That the shipping and railway services between the Allied 
countries should be improved and extended, the shipping 
lines subsidised and granted special facilities, including re- 
duced port and dock fees. (3) That the principal commer- 
cial laws of the Allied countries should be made uniform to 
correspond with the needs of international trade; and (4) 
that for all supplies for, and contracts with, the Allied Govern- 
ments and public bodies only the Allied countries should be 
allowed to tender.— Morning Post.“ 


London Lighting.—Replying to a question in the House 
of Commons on January 6th, Mr. Hayes Fisher said the 
President of the Board of Trade was strongly in favour of 
any economy that could be effected in the electric lighting 
of London, and he understood that in a very large propor- 
tion of the public lamps the candle-power had already been 
reduced; but in some cases the type of lamp employed was 
such that to reduce the candle-power would involve a con- 
siderable amount of initial expenditure which would be 
thrown away in so far as it was not recouped by savings 
before the end of the war. He was informed that the em- 
ployment of lamps of low candle-power not blacked over 
would not fulfil the main object of the regulations.— 
„Times.“ 3 


Enemy Capital.—In the House of Commons last week a 
member asked the President of the Board of Trade whether 
he would publish the.list of firms trading in this countrv 
influenced by German capital, of which the Public Trustee 


had official cognisance as supervisor or in any other official 


capacity, in order that the public might be made aware of 
the character of the firms with whom they dealt. Mr. 
Runciman replied: ‘‘ As at present advised, I do not propose 
to publish a list. of firms with German capital, but legisla- 
tion will shortly be introduced to confer further powers upon 
the Board of Trade to take steps in suitable cases to prevent 
the continuance of businesses carried on for the benefit of 
enemies.“ 


Petrograd Electro- technical Institution and the War.— 
The Council of the Professors of the Petrograd Electro- 
technical Institution has made its lectures free to 121 of the 
students. On account of the consgquent reduction in the 
receipts, the firm of Erikson has made a gift of 1,000 
roubles. -On the question of commemorating the death of 
those connected with the Institution who had fallen in war, 
it was decided to decorate the lecture hall with black and 
white marble slabs. On the black slab will be inscribed 
the names of all those students who have fallen in the war, 
and on the white slab the names of those who have dis- 
tinguished themselves in battle. 


Australian Councils and British Preference.—A Melbourne 
aper says that in his report to Hawthorn Council in 
‘ovember, as delegate on the Prahran-Malvern Trust, the 
Mayor (Councillor Russell) stated that in accepting tenders 


for overhead equipment for the Burke Road and White. 


Horse Road tramways the Trust had given preference to a 
British tender as against an American one. Councillor 
Russell added that, as far as he was concerned, he would 
carry out this policy in every case. He trusted that after 
the war was over -municipalities and public bodies would. 
continue the practice of always giving preference to British 


goods over American 
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A New Canteen.—At a certain very progressive and well- 
known electrical instrument factory not very far from Lon- 
don, where a variety of instruments for the Government are 
being made, the Y.M.C.A. has- organised a canteen for the 


convenience of the workers, on lines similar to those fol- 


lowed at Woolwich and other industrial centres, but, of 
course, on a smaller scale. Mrs. Winston Churchill, who 
is actively engaged in this branch of Y.M.C.A. work, en- 
listed the sympathetic assistance of a staff of local ladies, 
and she opened the new building with an address to this 
voluntary staff of about thirty ladies. The proprietor of the 
works expressed the gratitude of the working staff for the 
assistance rendered, which made it possible to provide the 
good food which was necessary to enable good work to be 

one. 
which were being made at the works. He also said that 
much of the work was already being done by young women, 
and that there was scope for many more in such work, even 
after the war. 

Recruiting Notes.—It was pei to the Tunbridge Wells 
T.C. that the whole of the eligible staff at the electricity 
works had applied to be attested under Lord Derby’s 
scheme. Five had been rejected and nine accepted. The 
Council has decided to apply to the tribunal for the reten- 
tion of the nine men as being indispensable for the main- 
tenance of the undertaking. 

The number of men connected with the electrical depart- 
ment of the Great Western Railway who are now serving 
with the Colours, is 71, this being 25 per cent. of the staff. 
From the same department no less than 125 have presented 
themselves for attestation under Lord Derby's scheme. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. | 


- Horn-Gap Fuses. 


Reading the note on horn-gap fuses which appeared in our last 
issue, the ELECTRIC AND GENERAL WORKS, LTD., of 15, Victoria 
Street, London, S. W., noticed the resemblance of the apparatus 
to one which they supply, and which has been on the market for 
& number of years. The accompanying figure shows one of their 
triple-pole horn-gap fuses for mounting on a transmission-line 
pole in the open ; it will be noted that the horns are precisely of 
the form advocated, and, in fact, the company's works, which 
claim very special experience extending over many years in all 
types of horn-gap switchgear, have been making all their horns in 
this form for some time past. 

In the example illustrated herewith, the horns consist of j*, in. 
copper wire and are very easily renewable. The fuse-strip con- 


Fic, 1.—TBIPLE-POLE HORN-GAP FUSE, 


sista of pure silver wire, which the makers find gives by far the 
best resulte, as it is to a great degree unaffected by climatic con- 
ditions, and the fusing point remains much more constant than in 
the case of copper. It also blows far more quietly. A great 
advantage of the design consists in the fact that the fuse-strip is 
not attached to the horns themselves, but is supported in substan- 


tial terminale immediately below the gap. In this way the wear. 


and tear of the metal forming the horns at either side of the gap 
is reduced to & minimum, the life of the horns being thus greatly 
lengthened, so that renewal, or any attention at all to the horns, 
is rarely necessary. The replacing of the fuse-strip, which is not 
enclosed in any way, is also greatly simplified. These horn-gap 
fuses are supplied for pressures ranging from 4,000 to to 35,000 
volts, and for ourrents up to 200 amperes, : 


He briefly demonstrated a few of the instruments 


New Insulated Lampholder. | 


We have received from Mrssns, Sr. JOHN DAY (PATENTS), LTD., 
of Mumps Electrical Works, Oldham, particulars of a new insulated 
lampholder of extremely simple design, constructed throughout of 
Oldamit insulating material, with the exception of the contact 
making plungers and wiring terminals, which latter are wired on 
the firm's one part principle. 

The holder consists Of three main parts, viz., the body in which 
are inserted the two one-piece contact plungers and wiring ter- 
minals, with an insulating partition between the latter; a nipple 
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FIG 2.,—INSULATED LAMPHOLDER, WITH OC MBINED 
SHADE RING AND LAMP SUPPORT, 


=- 


which screws into the upper end of the holder, and through the 
centre of which the flexible passes : and a "combined shade ring 
and lamp support,” which is screwed on to the lower -part of the 
body, and, a shade being slipped over the body first, takes the place 
of the ordinary shade ring. Atthe same time the lower portion of 
this ring is provided with internal groves to form the lamp socket, 
the groves being in the correct relative position to the plungers, 
when the ring is screwed up. 

Independent adjustment of the shade fixing can be obtained by 
a separate ring screwed on the outside of the combined shade ring 
and lamp support, and an insulating hood, or petticoat, can also be 
provided, if desired. 


Fic. 3,—LAMP SUPPORT IN POSITION, 


By slightly turning the combined shade and lamp support in a 
left-hand direction, and thus disconnecting the lamp contacte, the 
device can be ueed as a switch-holder, and a limit stop is supplied, 


if desired, for this purpose. 


An improved design of the same kind is being made in which 
the switch break takes place in the body with an insulating wall 
between each pole. The holders are made in various qualities of 
material to withstand heat, gases, acids and rough usage, and are 
covered by several patents.  . 


LEGAL. 


POWER SUPPLY USED FOR LIGHTING. 


At the Halifax Police Court, on January 7th, J. W. Scott, motor 
engineer, pleaded guilty to a charge of having fraudulently con- 
sumed electricity at his premises, and was fined £5, including costs. 
Electricity supplied at 2d. per unit for power purposes had been 
ved for lighting, whereas the lighting rate was 4d. It was stated 
that defendant had offended unwittingly, the wiring having been 
done by a former employé, who should have known that it was 
improper. Defendant had now offered to pay the Corporation at 
lighting rates for all the electricity he had used during the past 
year, 
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SENDING ELECTRIC BATTERIES TO AMSTERDAM, | 


IN the City of London Court, on January 7th, before Sir John 
Paget, Bart., K.C., Deputy Judge, Van Oppen & Co., Ltd., carriers, 
90 and 91, Bartholomew Close, E. C., claimed £5 12a. 11d. against 
Mr. A. France, 79, Shaftesbury Street, New North Road, electrician, 
for shipping charges in taking 4,000 electric batteries from London 
to Amsterdam. Mr. Gibson appeared for the plaintiffs, and Mr. 
Gowing for the defendant. 

MR. HUBBARD, plaintiffs’ dispatch clerk, said that they carried the 
goods under a consignment note. They were refused by the con- 
signees in Amsterdam, and had to be brought back. That involved 
the payment of duty in Amsterdam, Customs charges, Ko, . 

Defendant told the Court that he bought 5,200 batteries in 
Amsterdam. Only 1,200 were good ones, and the rest were bad. 
Consequently he engaged the plaintiffs to take back the 4,000 bad 
batteries and collect good ones in their place. Plaintiffs did not do 
that. Therefore they were entitled to nothing. It waa ridiculous to 
suggest that duty was payable in Amsterdam on goods whioh were 
manufactured in Holland. 

The Deruty JUDGE thought the defendant'a suggestion a very 
unreasonable one, seeing that the plaintiffs would not get paid 
anything if they could not get the good batteries in exchange. 
Mr. Gibson: And the firm ia Amsterdam have gone bankrupt. 
That is why we could not get the good ones. Defendant said that 
was not so. In crose-examination he said that he did not sign the 
consignment note, It was signed by a German who had since 
been interned. Many firms took out goods to Holland to exchange 
them, and were paid nothing unless they brought back the gooda. 
The Deputy Judge did not think the plaintiffs would enter into 
such a silly contract as was suggested by the defendant. It was 
very improbable. 

Mr. GIBSON: No firm of carriers would be able to carry on 
business if the'defendant's view were to prevail. 

The Deputy JUDGE found for the plaintiffs, with costs. Mr. 
Gowing asked for leave to appeal. Plaintiffs had been guilty of 
a breach of duty, and it would mean a serious loss to the defendant. 
The Deputy Judge refused leave, and said that the consignment 
note was dead againat the defendant. 


— MÀ — 


- URBAN ELECTRIC SUPPLY Co.'s APPEAL, 


THE Lands Valuation Appeal Court (Lords Salvesen, Mackenzie, 
and Cullen), sitting in Edinburgh, disposed of an appeal by the 
Urban Electric Supply Co., Ltd., who appealed against the valua- 
tion of their electric works and mains in the burgh of Hawick. 
The works at 20, Commercial Road, Hawick, were entered in the 
roll at £1,210, and the mains in the burgh at £1,210, and the 
appellants claimed that the valuations should be reduced to £590 
eacb. It was stated that the parties were agreed that the profi ts 
principle should be the basis for calculating the assessed rent. 
The Bargh Valuation Committee reduced the valuation by £121 to 
£2 300 for works and mains. 

The Court affirmed the determination of the Valuation Com- 
mittee except to the extent of £25, which was allowed as a further 
deduction from the valuation, 
. LORD SALVESEN said the most important question was as to 

whether certain machinery, which was de facto in its nature heri- 
table, and was used for the purpose of supplying motive power, 
must, nevertheless, be included in the tenants’ capital, so as to 
reduce the assessable value of the buildings belonging to the com- 
pany. His Lordship was clearly of opinion that that claim was 
excluded by the Valuation Act. The machinery consisted prin- 
cipally of superheaters and mechanical stokers, and was used for 
the purpose of producing or transmitting first power, and although 
these might affect a certain saving in the labour bill, they could 
not be regarded otherwise than as heritable. Another question 
was whether the tenant was entitled to include in tenants’ capital 
& sum of £500, which he kept in the bank to meet current expenses, 
and which earned no interest. The tenant required that sum to 
carry on his business, and accordingly was entitled to a deduction 
of £25, being at the rate of 5 percent. A third point dealt with 
the claim of the appellants that four monthe’ extra stock of coal 
should be treated as part of the necessary capital of the tenant. 
His Lordship was of opinion upon the facts that that extra stock 
was not necessary. The Assessor had already allowed for five 
months’ working expenses, which included the cost of coal for five 
months, and the appellants claim that nine months’ supply was a 
minimum had not been proved. 

Lords Mackenzie and Cullen concurred. 


ELECTRICAL ENGINEER'S CLAIM. 


In the Court of Session, Edinburgh, a settlement haa been effected 
in the action pending before Lord Anderson, in which James Kyle, 
electrical engineer, 3, Crichton Place, Edinburgh, sued John M. 
Roger, Balgrove Farm, St. Andrews, for payment of £700 as 
damages in respect of personal injuries. The pursuer was serving 
as a dispatch-rider in the Lothians and Border Horse, and was 
stationed at Ceres. On September l4tb, 1914, he was riding a 
motor-cycle towards St. Andrews, when, near the village of Dairsie, 
he was run into by a motor-car belonging to, and driven by, the 
defender, coming in the opposite direction. He was severely 
injured. The defender denied fault, and alleged several faults 
against the pursuer in driving his cycle. The case has now been 


settled by a payment to the pursuer of £100 and expenses, and the 


action hae been taken out of Court by joint minute, 


l WORKMEN'S COMPENSATION CLAIM. 
IN the City of London Court, on January 10th, before his Honour 
Judge Atherley-Jones, K. C, a claim was made by a labourer, named 
George F. Ling, against Messrs. Babcock & Wilcox, Ltd., water-tube 
boiler makers, to recover damages under the Workmen's Compensa- 
tion Aot for injuries received while working for them. Mr. Rowe 
appeared for the plaintiff and Mr. Harold Morris for the 
d :fendants. \ 

“Mr. Rowe said that the plaintiff sustained severe injuries in 
July. He was employed by the defendants at the London and 
South-Western Railway Co.'s generating station at Wimbledon. 
They were putting in boiler tubes, and the method of lifting them 
was to use a piece of wood. The wood slipped in one instance, 
and the tube fell, cutting off a piece of the plaintiff's left ear, and 
bruleing his head and face. He was taken to the hoepital, where 
he remained a fortnight. During his illness he was paid 158. a 
week half-wages and now he was paid full wages. Plaintiff was 
fit to work and might be discharged. Then plaintiff would have 
no remedy under the Act unless the Court made an order. 

Ma. MORRIS urged that no dispute had arisen ; therefore the 
Court had no jurisdiction. Plaintiff was only entitled to a declara- 
tion of liability, and that had never been asked for. He was still 
getting his full wages. | 
The Jupdk said that the plaintiff would have a declaration of 
liability and costs. If he got worse he could come back. 


THERMIT WELDING. . 


AN application was made before the Patents Court on January 5th. 
by the British Thermit Co., of the Albany, Liverpool, for a licence 
to use eight patents owned by Thermit, Ltd., of London, alleged to 
be necessary for carrying out the Thermit process of welding the 
joints of rails. D. 

Mr. E. R. Royston, patents agent, of Liverpool, appeared for 
the applioants, and Mr. Colefax, K C., and Mr. Hunter Gray for the 
opponents. i 

Mr. RovsTON said that Thermit, Ltd., was a company registerod 
in England, but with German shareholders. It was now a con- 
trolled establishment with a supervisor appointed by the Govern- 
ment. He urged that an alien company could not be allowed to 
remain in possession of the patents, and contended that in view of 
the advantageous position of the opponent company, any royalty 
should be very small. | 

Mn Cor&grAx, in addressing the Court in opposition to the ap- 
plication, referred to the rules laid down in the Act of 1914. 

The CONTROLLER said it would take a good deal to convince 
him that it was not in the interest of the community that an in- 
dependent, purely English company, in which the profits went to 
English shareholders, should beset up. The object of the whole of 
this legislation was that English trade might be fostered. . 

Mr. TURNER, the managing director of the British Thermit Co., 
Ltd., giving evidence, said that it was practically impossible to go 
on any further in view of the patents held by the competing com- 
pany. If the applicants had a licence to use there patents, they 
would be able to weld tramway rails for corporations themeelves. 
At present they could only sell Thermit, and corporations did not 
give them orders because they could not weld the joints, owing to 
the patents held by the opponent company. 

Mr. CoLEFAX submitted that the needs of the country were 
satisfied by Thermit, Ltd., that there was no ground for apprehend- 
ing that there would be a rcarcity of the material, and that the 
applicants were entirely incapable of doing the work. 

In the case of a licence being granted, he suggested a royalty of 
21. ver joint as against 6d. suggested by Mr. Royston. 

The Court reserved its decision. 


— — 


BUSINESS NOTES. 


Norwegian Nitrogen.— The report for 1914-15 of the 
Nor weg au N:trogen Co., which is a Franco- Norwegian undertaking, 
states that the inorease in the turnover kept pace with the develop- 
ment of the production; the profits correspondingly experienced 
an expansion, and the further progress of the company is regarded 
with optimism. The net profits, which amounted to £275,000 
in 1913-14, rose to £399,000 in the past year, and the dividend pro- 
posed on the ordinary share capital of £3,188,000 is at the rate of 
7 per cent. as compared with 6 per cent. in 1913-14, the preference 
shareholders receiving 8 per cent. 


Patent Restoration.—An order has been made restor- 
ing Lettera Patent No. 16,237 of 1910, granted to Henry Norman 
Leask for "Improvements in charging doors for furnaces.” 


. New Industries in the U.S, A, —According to a Reuter 
telegram, a company has been formed in the United States to 
manufacture nitric acid by extracting nitrogen from the air, with 
the aid of water.power in Canada, near Lake St. John and on the 
Saguenay River. 

The manufacture of quartz glass from sand deposits found in 
the State of Nebraska has been developed on a large scale, owing to 
the cessation of importations from Germany. 


Bankruptcy Proceedings.— AUGUSTINE GARBUTT, 
electrical engineer, now weighing-machine attendant," Leeds.— 
First meeting January lith ; public examination, February lat; 
both at Leeds, PM „ Iu p 


= k 
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Trade Announcements.— MR. A. G. IGL EBV, late of 
the machinery department of the Adnil Electrio Co. hae joined 
the ELECTRICAL SUPPLIES Co., of Tottenham Court Road, W., in 
order to take charge of their engineering department. tin 
department has been reorganised. The company is now represent- 
-ing the following in London and the South of England :—The 
Keighley Electrical Engineering Co., Ltd., for A. C. motors and 
dynamos up to and including 125 H. p., and Messers. Firth & Russell, 
of Leeds, for A. C. motors up to 100 H.P. 

Messas. Cave & Hiddix, LTD. have removed into their new 
premises at 265, Deansgate, Manchester. (Telephone: Central 
1283.) „ | 

Messrs, A. J. GREENLY & THEODORE DENISON have taken over 
Baldwin & Wills works, St. Albans Road, Watford, and commenced 
business as manufacturing electrical and mechanical engineers, 
under the style of Greenly & Denisov. with offices at 37 and 38, 
Strand, W.O. The firm are in a position to do small turning, 
boring, screw-cutting, and other work. The Greenly Advertising 
Service will be carried on by Mr. Greenly as heretofore. 
Tae CHLORIDE ELECTRICAL STORAGE Co., LTD, of Victoria 
Street, London, 8.W., intimate that their telephone numbers are: 
442 and 148 Victoria. Some of their friends continue to call up 
numbers that were discontinued some time ago. 


Liquidations.—SourH WALES WIRELESS TRAINING 
COLLEGE, Ltp.—This company is winding up voluntarily with 
a view to reconstruction. Mr. G. F. Willett, 92, Queen Street, 
Cardiff, is the liquidator, and a new company known as the South 
Wales and West of England Wireless Training College, Ltd., is to 
be formed. 

EMPIRE PORTLAND CEMENT Co, LTD. Northfleet, Kent.—A 
meeting of the committee of creditors was held on January 5th, 
and adjourned until January 13th. 

BRITISS METAL ENGRAVING Co., Ltp.—A meeting is called for 
February 11th, at 3, Warwick Court, Gray's Inn, W.C., to hear an 
account of the winding up. 

PARANA POWER SYNDICATE, LTD.—Oreditors must send par- 
ticulars of their debts, &c., to Mr. L. Maltby, 4, London Wall 
Buildings, E.C., the liquidator, by February 1st. 


Catalogues and Calendars,—Messrs. STEWARTS AND 
Liovps, LTD., of Winchester House, 
with one of their white and gold wall calendara, with the flags of 
the Allies artistically inset above the monthly date cards. . 

MEssRs. MATHER Bros., of 35 and 36, Farringdon Street, 
em E.C., have issued a wall calendar with monthly sheets for 

16. 

Messes. SIMPLEX Cox Durrs, LTD. of Garrison Lane, Bir- 
mingham, have sent us one of the admirable pocket diaries which 
have become identified with their name—a pocket-book which in 
shape, size and make-up, is, perhaps, the most handy and useful . 
that we know of. With it comes a novelty in the form of a cable 
cipasity gauge"—a set of hinged brass disks, perforated with 
holes exactly corresponding with the internal diameters of the 
eight sizes of Simplex heavy-gauge conduit. A set of cards is pro- 
vided, showing the outlines of 12 siz 28 of insulated cable packed 
close together, and, by placing the gauge over the appropriate 
diagram, the maximum number of cables of a piven size that 
the conduit will contain is at once ascertained. The gauge and 
cards are provided with a neat leather case for the pocket, and 
tuld prove extremely useful to contraotors. 

MESSRS. TURNER Bros., Rochdale.—Twenty-page publication 
thowing reproductions of a series of advertisements, which have 
appeared in the Press, of their asbestos and other goods. 

Messes, BERRY, SKINNER& Co., 78, Upper Thames Street, London, 
C., have prepared an embossed metal perpetual calendar, the 
metal work of which is made to a design around an arch way 
throogh which is seen an illustration of one of the firm's- 

Ironsafe switoh boards. 2E 

Tag STEEL TUBES AND CONDUITS Co., Alice Street Works, 
Keighley.—T wenty-four-page illustrated catalogue giving particu- 

ra and prices of their condaita and fittings for electrical purposes, 
Including ' Spring inspection fittings, "Staco" grip fittinge, 
tees, couplings, bends, circular junotion boxes, cast-iron universal 

and sundries. 
r Rtcpy LAMP Co, LTD., Rugby.—Illustrated prios list of 
eae Star” motal-filament and “ Rugby" carbon; filament 

amps, . z 

MzssEs. FERRANTI, LTD., Central House, Kingsway, London, 
V.C.—List Hb. 145 gives a description and tabulated sizes, weighte, 
canacity, prices, &o., of their type Wb electric water-heater. 

Messrs. C. J. EDWARDS & SON, LTD., of 32-84, Great Sutton 

Street, Olerkenwell, E.0., have prepared a large hanging calendar- 

sheet for 1916, with the dates for the year very clearly set out, 

also a list of engineering stores stocked by them, 


Electric Horns.—THk BENJAMIN ELECTRIC, LTD., of 14, 
Rosebery Avenue, London, E. O., have issued a cironlar embodying 


* special New Year's offer to the trade of Benjamin electric motor 
ms, 


LIGHTING AND POWER NOTES. 


- Aberystwyth.—FIRE.—According to the Times a fire 
Cond on the switchboard at the electricity works on Monday, 
Which it was expeoted would result in shutting down the electric 
supply for two days, Un RE ME S 


E.C., have again favoured us - 


P 


- installed on the 


Argentina.—It is proposed to form a local co-operative 
electric light and power society in Mar del Plata, with a capitel of 
$500,000 m/a. We 
. After allowing several extensions of time to the municipal 
authoritiee for payment of a debt of 822,000 n/c. for electric light- 
ing, the local electric light company of San Antonio de Areco cut 
off the current. The general public who pay their rates and taxes 
punctaally are diegusted at the awkward situation the municipal 
maladministration has placed them in.— Reriew of the River Plate’ 


Ashtead.—Srrezt LiGuTING.—With regard to restricted 
lighting, the Leatherhead Electricity Co. has pointed out to the 
P.C. that the greater part of the cost of the street lighting was 
made up of interest and sinking fund charges on the mains and 
fittings, and that, although if the lamps were not used a certain 
amount of fuel was saved at the E.L. station, the fixed charges 
remained just the same, It was also pointed out that the present 
contract terminated next May, and the company had no assurance 
that it would be renewed, and it might be compelled to disconnect 
all the, mains and fittinge. The company offered to disouss & 
reduction in the charge for the present year when the lamps were 
not used for the full time, at the same time it discussed the questicn 
of the contract for the lighting for the next five years. The 
Council has decided to renew the request for a rebate. 


Attleborougli.—E.L. ScRRME.— The promoters of an 
E.L. scheme for this parish have applied to the Eastern Highways 
Committee of the Norfolk County Council for permission to erect 
poles for overhead wires, and sanction has been withheld pending a 
report from the county surveyor. 


Australia.— The Mount Gambier (S.A.) Corporation agree- 
ment with Messrs, Bridger, Ltd., for the supply of electricity to the 
town is for a term of 10 years, at the conolusion of which the 
Corporation is to have the option of purchasing the plant. Is is 
expected to have the scheme completed by the end of 1916, when 
the agreement with the Colonial Gas Association expirer. 

The proposal to utilise the water t upply system of Grafton and 
South Grafton (N.S.W.) in connection with a hydro-electric power 
scheme has been adopted by the Councils, The scheme is estimated 
to cost £23,000.— Tenders, ; 

The Melbourne City Council has decided to give a H T. supply to 
the mining school in connection with the research work into the 
manufacture of high-speed tool steel. 

In coanection with the lighting of St. Kilda's Road, it is stated 
that the Electric Supply Committee will shortly have before it a 
big scheme for the lighting of this thoroughfare. 

ELECTRICAL PuwPING.—The Works Committee of the Brisbave 
City Council reported on a scheme for providing water for the oity 
baths, street watering and drain-flushing purposer. It was sug- 
gested that the proposed reservoir on the orest of Spring Hill 
should be supplied with water from the river by a turbine pump 
river bank, with a c:pacity of about 650 gallons a 
minute. It was estimated that the cost of the pumping station 
and main would be about £1,900. The City Electric Light Co. had 
offered to supply power for pumping at 106d. per unit provided the 
pumping was carried out between 11 p. m. and 7 a m. The engineer 
estimates that the price worked out, at 1 20d. per 1,000 gallons for 
pumping, which, together with working expenses, would not 
exceed 15d. per 1,000 gallons pumped. It was pointed out that 
the authorised loan for the work was £13,000, but the estimate 
was made in 1910, and that the extra cost of labour and material 
and the extended nature of the scheme now submitted must be 
taken into consideration. The City Council ad pted the report.— 
Tenders, , 


Bacup.—Loan APPLiCATION.—The T.C. bas decided to 
apply to the L.G.B. for sanotion to a loan of £300, for the purpose 
of supplying electricity to a new factory. 


Birkenhead.— Price INcREAsE.— The Electricity Com- 
mittee of the T.C. has decided to increase the charge for current 
to ord.nary consumers for lighting and power frcm the New 
Year by 71 per cent.; and to pre-payment meter o n3umers by 
4d. per unit. j 


Bolton,.—Loax Sanction.—The L.G.B. has sanctioned 


the borrowing of £2,000 and £215 by the T.C. for the supply of 
electrical energy to Mesers. W. A. Openshaw, Ltd., Hill Fold Mille. 


Bo'ness.—PROrOSED EXTENSION.—A(t a special meeting 
of the T. O., on Friday last, a letter was read from the National 
Electric Construction Co., requesting consent to a permanent 
extension of the burgh electrioity works in place of the proposed 
temporary extension recently approved by the Secretary for 
Scotland. Plans and specifications of the new works, submitted 
by the company, showed that the proposal was to introduce a 
500-KW. steam turbine set, together with an extension of the power . 
station and other additions estimated to cost, in all, about £10,000. 
The company atated that the proposed extensions were imperative 
to meet the demands upon the station. The Council, after con- 
sideration, agreed to call in the services of an independent engi- 
neer to report on the state of the works and the necessity for the 
extension. 


Burnley.— INsURANCE.—The electrical engineer having 
reported that he does not consider the plant of the electricity depart- 
ment sufficiently insured against damage by fire, the Electricity Com. 
mittee has resolved to obtain a covering note for a further £20,000 
on the plant in the main generating station, sub stations and sub- 
station buildings, and to obtain tenders for the valuation of the 
whole plant installed at the eleotrioity works, with a view te 
te-atranging the insurance against damage by fire. - j 


————————————————————— — e e ——ee€ 
50 THE ELECTRICAL REVIEW. [vol 7s. No. 1,990, Jamvany 14, 1916. 


ee A 


Brandon and Byshottles.—SrnRET Licutine.—The 
Council is considering a letter from the Brancepeth Coal Oo. 
requesting payment in full of ita street lighting account. It was 
reported that three collieries had aooepted the Council's basis that 
lighting should only be paid for according to the actual hours of 
burning, but the Coal Co. had returned the account, and pointed 
out that it had put down machinery aud plant, was having to pay 
increased wages, and that the oost of coal for supplying current 
had advanced. S 


Bath.—HosriraL LicHTING.— The electrical engineer 
reported that the Bath War Hospital was to be lighted with 
electricity, and for that purpose it would be necessary to extend 
the H T. main from the sub-station at Portway works, at a cost 
of £170. The Mayor had authorised him to make an offer to 
supply electricity at a fiat rate of 4d. per unit. The Electricity 
Committee recommends that this offer be confirmed, the work 
required be put in hand at once, and that the War Office be 
requested to erect the building required for the sub-station at the 
hospital.— Bath Herald, 


Continenta].—Russta.—The Minister of Trade has 
submitted proposals to the Moscow authorities for reduced electric 
lighting and early hours for theatres, the owners of which, how- 
over, prefer later hours with fixed duration of performance. Ware- 
houses must cut off current by7 p.m., and restaurants must reduce 
their light by 30 per cent. compared with the previous year. 
Cinematographs are to have four hours per day, like the theatres, 
but double time on holidays. The T.C. has replied, objecting to the 
proposals, and suggesting decreased current supply, so that the use 
of improved lamps would help. The Council has already reduoed 
the current supplied in the town thoroughfares, 

Iu Tula, incandescent lamps are being used in place of aro lamps, 
owing to lack of carbons. 

The Karkoff Electric Station Bureau has submitted an estimate 
to the T.C. for changing over from gas to eleotric lighting. 


Cuba.—With & view to displacing three stations of 
insufficient capacity, there has been erected in Havannah a single 
large plant capable of supplying the current required for lighting, 
power and traction. The equipment of this station comprises 
three groups of turbines, of 12,500 Kw. each. The current is gene- 
rated at 2,200 volte, and distributed at 6,000 volts, and 220 volta, 
according to its application, The installation of a fourth group of 
plant is in contemplation. 


Dewsbury.—PLant ExTENSION —The T. C., on Thurs- 
day last week, considered a proposal of the Electricity and Tram- 
ways Committee to purchase & secondhand generating set from 
Dumbarton and install it at an estimated expenditure of £3,000, 
the money to be provided out of the profits of the undertaking. 
There was a lengthy discussion on the matter. The chairman of 
the Electricity Committee explained that the present plant at the 
electricity works was working very near to the margin of rafety 
owiog to heavy demands, and a breakdown would be a serious 


matter. The proposed purchase was only a temporary expedient.. 


The Committee's proposal was approved. The Council also 
approved a recommendation that the present charges for electricity 
be continued until further notice. 


Dinas Powis.—The Bisbop's Palace at Llandaff is being 
rebuilt and will be lighted throughout with electricity generated 
upon the premises. It has not yet been decided whether the 
improved lighting of the Cathedral shall be by gas or electricity. 

Mr. R. H. Fletcher (of Messrs. Lewis & Fletcher, electrical 
engineers, Cardiff), has been appointed consulting engineer for the 
electrical undertaking of the District Council. 


Hawick.—RariNG — APPEAL.— The Urban Electric 
Supply Co., Ltd., appealed against the valuation of the electricity 
works and mains in the burgh, which were assessed at £2,420, 
aid which the Burgh Valuation Committee reduced t) £2,300. 
The Court affirmed the valuation of the Committee, less £25, 
which was allowed as a further deduction from the valuation. 


London. — BATTERSEA. — The Electricity Committee 
reporte that the work of linking up the electricity supply under- 
takings of Battersea and Fulham has almost been completed, 
and that satisfactory tests of the cables have bean made. TheCom- 
mittee recommends that it be authorised to arrange for the supply 
of electrical energy from and to the Falham Council as and when 
required. 

HACKNEY. — The Electricity Committee reports that the 
3,000.kw. Willans turbo-alternator set has undergone official 
teste. The borohgh electrical engineer has been authorised to 
place an order with Messrs. Ferranti for a grid-type earthing 
Per of 200 amps. capacity for three minutes, at a cost of 
£105. 


Lynton.—SrnEET LicHTING.—The Electricity Co. has 

. informed the P.C. that it is not in a position to make any substantial 

rebate on the cost of public lighting, solely on the ground that the 

lamps are extinguished early, as this does not reduce the cost of 
maintenance to any marked extent. 


Luton.—CoaL PRICES AND EXTENSIONS.—The town 
olerk is in communication with the B. of T. in reference to matters 
relating to the electricity coal contract. The contractors state 
that the pitmouth prices for Ibstock coal for the year ended 
November 30th, 1914 were at 78. per ton, and for the 12 mortbs 


ending November 30th, 1916, 13s. 3d. per ton. The colliery pra 


prietors contend that they were entitled to 138. 3d. as being only 
4s. per ton in excess of the average price received by them during 
the year ended June 30th, 1914, and that they are not restricted 
by the Price Gf Coal Act to 4s, upon the actual price paid by any 
one purchaser, The L.G.B. has advised the Electricity Committee 
that it is prepared to sanction loans, amounting to £27,790, on 
being furnished with a copy of a resolution of the Council in 
respect of the difference (£2,140) between that sum and £25,650, 
the amount of the original application. The Board states that it 
has deducted from the total amount (£80,327) the sam of £2,537 
remaining usexpended on account of the loan of £5,000 sanctioned 
in August, 1918, for general extensions of mains, as it considers 
that this balance should be used towards defraying thé cos? of 
the mains now proposed to be laid in connection with the present 
scheme for additional plant. The full amount for the proposed 
new cooling tower would be sanotioned on condition that the out- 
standing debt on any of the depót buildings which may have to be 
pulled down will be paid out of the reserve fund. The Electricity 
Committee proposes to reply to the Board's remarks to the effect 
that it has erroneously deducted the £2,537, as the £25,650 repre- 
sented the net oost after deducting the first-mentioned figure; and 
to remind it that in November last the Council undertook to pay 
out of the reserve fand any outetanding loan debt on any of the 
depot buildings, which will be demolished or interfered with by 
the new cooling tower. The Council, therefore, again requests the 
Board to sanction the £30,827 originally applied for. The Com- 
mittee also proposes to apply for sanction to borrow the additional 
sum of £4,677, being the difference between the amount of the 
original application (£25,650) and the £30,327 asked for. Subject 
to the requisite order being grauted by the B. of T., the Electricity 
Committee has -asked the Council to agree to a supply of energy 
being given to the premises of Messrs. Hewlett & Blondeau. The 
agreement will provide for a fixed period of 14 years, determinable 
at the end of the seventh year, and for the payment by the com- 
pany of a total minimum sum of 1, 750 during the first seven 
years. 


Middlesbrough.—CHEaP ELEctTRIcITy.—The Corpora- 
tion has agreed to a request by Mr. Gridley, of the Cleveland and 
Durham Electric Power Co. who suggested that in the case of 
seven of the company's officials whose duties require them to 
reside in the town, a deduction should be made by the company 
from the Oorporation’s bill in respect of energy supplied to the 
residences of these officials in order to give them the same 
facilities for obtaining energy at a nominal rate, which they would 
enjoy were they able to get current direot from the company's 
mains. Eight units for every lighting unit and two unite for 
every heating unit used by the officials are to be deducted from the 


. Corporation's account. 


Newport (Mon.).—PLant ExTENSION.—It is proposed 
to establish a factory at Maesglas, and, according to the report of 
the eleotrical engineer, it is desired that the Corporation should 
provide certain elestrical equipment costing about 43, 170 or 
alternatively, about £4,450. The engineer has submitted the pro- 
posed terms of agreeement, providing for the payment to the 
Corporation at the termination of the period of supply, of certain 
amounts in respect of the equipment to be furnished, and the 
Electricity Committee has decided to instruct the engineer to order 
the neoeesary cable and plant and other equipment when he has 
been informed that the terms of supply were approved. i 


Nuneaton.—Loan Sanction.—The T.C. has received 
from the L.G.B. sanction to a loan of £6,000, less £778 received 
for the sale of a 200 Kw. set, for extensions to the plant at the 
electricity works, and has suggested that expenditure for mains 
and services should bs met out of the unallocated balance of profite 
of the undertaking. 


Philippines.—A hydroelectric central station is about 
to be established at Lucban, in the Province of Tayebas. The 
estimated cost of the station is 150,000 pesetas. The machinery 
will be American, and the constructing and working oompeny, 
organised by the municipality, will be formed with Philippine 
capital. The power will be obtained from a waterfall on the 
River Pageipi. which belongs to the municipality. Luoban is one 
of the centres of the Philippine hat industry.— Industria e 
Intenciones. 


Reigate.—SrREET LicHTING.—The T.C. has referred 
back to the Highways Committee a recommendation that the E. L. 
Committee should allow a reduction at the rate of £1 6s. per annum 
for all street lamps not lighted from October 23rd, and so long as 
the lighting restrictions remain in force. 


Rugeley.—Pnov. ORDER.—The Rugeley Gas Co. has 
informed the U.D.C. of its intention to apply to the B. of T. for 
a prov. order to supply electrical energy for public and private 
purposes. 


San Domingo.—The need for the erection of a new 
electric light station has been felt for some time in this city, the 
local Press having made frequent references to the deficiencies of 
the existing lighting arrangements, In June, 1914, the munici- 
pality signed a contract with a certain Senor Michelena, who 
proposed to start a company to supply the city with electricity. 
In March last, however, this contract was cancelled for various 
reasons, and a municipal committee appointed to study measures 
for the provision of the public services, A practical preliminary 
step already taken is a resolution to raise a loan for the installation 
3! the new central station. a i 
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Sheffield.—The offer of the electric. supply department 
to provide for 4185, the necessary awitchboards and fittings for 
charging the electric vehicles of the Health Department has been 
accepted. The superintendent of the Heeley Health Department 
depot has received instructions to extend the electric lighting in 
those buildings now lit by gas, the supply pipes of which are worn 
out. The Electric Supply Committee has undertaken to bear the 
annual charges in respect of the expenditure incurred in laying a 
new feeder cable from Kelham Island to Newhall Road: mains 
ate to be extended to various parts of the city at an estimated cost 
of £6,910. The L.G.B. has sanctioned the borrowing of £2,500 to 
cover the cost of increasing the accommodation for coal storage at 
the Neepsend power station, and the installation of coal-handling 
plant, &., and £1.200 for the provision of rails, &c., crane track, 
sleepers, and reinforced ooncrete retaining walls. 
has decided to lease a piece of land for the erection of an electric 
furnace, and has granted permission to place three 150-K w. 
transformers in the Forncett Street sub-station for operating the 
furnace. 

L.G.B. INQUIRY.—Notice has been given that an inquiry will be 
held on January 21at into the application of the T.C. for a prov. 
order to authoris» the transfer of the Kelham Island power station 
from the tramways to the electric lighting department, and to 
amend any Acts as may be desirable. 


Stockton-on-Tees,—BvuLk Suppi.y.—The Corporation 
has ordered a new rotary converter for the electricity works, to 
enable a larger supply to be obtained from the Cleveland and 
Darham Electric Power Co. The engineer reporta that the saving 
in capital expenditure in providing rotaries, as compared with new 
steam generating plant and the extension of the buildings, will 
fully warrant the change. There will also be a saving due to the 
present increased price of coal. 


Swansea.—The Committee has adopted a recommenda- 
tion of the borough electrical engineer (Mr. J. W. Burr) to dispose 
oftwo Beta of engines and dynamos at the worke, which would 
leave sufficient space for the installation of a 3,000-Kw. turbine; 
the alteration would aleo benefit the staff, which, owing to enlist- 
mente, is now overworked. ; 

It was decided to extend the mains to the new public elementary 
school, at a oost of £800, providing the Education Committee paid 
the interest and sinking fund on the cost of the extension for five 
years, in addition to the annual charges for current consumed. 


South Shields, — PROPOSED Loaw.—The T.C. has 
adopted the recommendation of the Electrical Committee that 
appli:ation be made to the Treasury and the L.G.B. for sanction to 
borrow £1,000 to carry out a scheme for the hiring out of motors, 
and £850 for a motor wagon. 


St. Annes.—Mr. J. H. Clothier, the electrical engineer, 
reports a continued falling off in supply for lighting and traction, 
which is, however, more than compensated for by heavy increases 
in supply for both industrial and domestic power. In regard to 
coal, the engineer says the question is causing great anxiety ; 
although he has sent ont a number of inquiries, up to the present 
he had not bsen able to secure a renewal or offers for any quantity, 
with the excaption of a 100-ton lot. 


Torquay.—The T.C. has been informed that the L G.B. 


has consented to an extension of plant at the electricity works. 


Walsall.— New PraAwT.— The Electricity Committee 
reports that tenders have been obtained for a turbo-alternator set 
to replace the commandeered plant, and that it bad given instruc- 
tions for the sale of certain obsolete plant. Instructions have also 
been given for a further reduction in the public lighting, by abont 
500 lamps, and in this connection the borough surveyor has been 
sathorized to negotiate with the electrical engineer as to the 
replacement of the high-power electric lamps in the centre of the 
town by metallic-filament lamps of lower power. 


Watford.—Street LtiGHTING.— The U. D.C. has ad- 
burned consideration of the question of public lighting until 
immediately after the current financial year, but in the meantime, 
ee de paid on account for the year to the Electricity 


Wigan: — The Electricity Committee reported that it had 
purchased 16,000 tons of coal from the Bryn Hall Colliery Co., at 
lis. 61. a ton, as compared with lle. 6d. paid to the same firm in 
March last. This quantity, it was stated, would provide for the 
Rqulrements until about next Christmas.— Wigan Observer. 


Wolverhampton.—Loan APPLICATION. — The Elec- 
tricity Committee proposes to apply to the L G.B. for sanction to 
borrow £1,780 for mains extensions and for permission to spend 
£670 out of the loans already raised in connection with the above 

Ons. 


TRAMWAY and RAILWAY NOTES. 


Batley,—The T.C. has instructed the town clerk to 
write to the Yorkshire Eleotrio Tramways, Ltd., proteating against 
P increase in fares on the Batley to Dewebury section of 


The Committee - 


. Bolton.—Through running from Bolton to Clifton, 
through Farnworth and Kearsley, on the Corporation and 
South Lancashire tramway systems has been discontinued, the 
passengers having to change care at Moses Gate. Representations 
are being made to the responsible authorities for the re-establish- 
ment of the service which has been in operation several years. 


Bolton-on-Dearne.— LIGHT RAILWAY APPLICATION.— 
The new application promoted by the Dearne Valley Light Railway 
Board for power to construct light railways between Wath-upon- 
Dearne and Bolton-on-Dearne is to form the subject of an 
inquiry by the Light Railway Commissioners at the end of this 


month. 
Bournemouth.—Loan Sanction. — The T.C. has 


received the consent of the B. of T. to borrow forthwith up to 
£6,000 for the reconstruction of a portion of the tramway track at 
Constitution Hill between the borough aud Poole. 


Bradford.—FegxALE LanovR.—The Tramways Com- 
mittee has decided that, in accordance with the recommendation 
of the general manager (Mr. C. J. Spencer), instructions be issued 
to make arrangements for a certain number of women conductors, 
and that one or two routes be experimented with ; that the rateof 
wages &nd the hours of duty be the same as for male conductors, 
with the exception of longer meal reliefs: and that the necessary 
uniforms be purchased and other essential equipment for such 
experiment be immediately put in hand; and that all women be 
dispensed with at the conelusion of the war on the return of the 
former male employés, or as soon as sufficient male labour can be 
obtained. It has also been resolved that no women who are 
engaged in productive employment in the textile trade shall be 
employed as conductors. 


In view of the exceptional conditions prevailing in regard to the: 


employment of women, owing to the war, the Tramways Com- 
mittee has given authority for increasing the maximum wages of 
the female staff at the tramway offices from 20a. to 30a. per week. 


Burnley.—The manager of the Corporation tramways 
reports a shortage of drivers and has been authorised to ask the 
recruiting tribunal for the retention of tramway drivers attested 
uuder Lord Derby's scheme. It was reported that the Postmaster- 
General desired to transfer the carriage of mails from the tramways 
to the railway company, and desired the present agreement to end. 
The Committee resolved that the application be not acceded to. 


'" Gateshead-on-Tyne.— Tramway RECONSTRUCTION.— 


At a meeting of the T.C. on the 5th inst., the Town Improvement 
Committee reported on the application of the Gateshead Tramway 
Co. for leave to substitute span-wires suspended from poles placed 
at each side of Durham Road, from Shipcote to Low Fell terminus, 
in place of the existing bracket construction. The Committee re- 
commended the Council to agree to the following arrangements :— 
That the application of the company be granted on condition that 
the whole of the centre poles on the several routes in Gateshead be 
removed by, and at the sole cost of, the company within two years of 
the date of the declaration. If at any time any of the new poles are 
found to bs in the line of a new street, the position of the pole 
to be altered at the cost of the company. Each pole to be fixed and 
fitted with a baee similar to thoseon the west side of Durham Road, 
to the satisfaction of the surveyor. The Committee also recom- 
mended that the application of the company for permission to carry 
a double set of rails along Sunderland Road, in accordance with 
plans submitted, be granted on condition that the company pays 
£180 towards the cost of widening the road. The recommenda- 
tions were adopted. 


Glasgow.—Rrconp RECEIPTS.— The tramway receipts 
for the week ended Saturday, January 8th, are the highest so far 
recorded in the history of the tramway service. The total receipts 
from passengers amounted to £21,236 —£1,100 better than the pre- 
vious best, and over £3,000 more than in the corresponding week a 
year ago. The major portion of the revenue came from the 4d. 
and 1d. fares. 


London.— Considerable delay was caused on the Bakerloo 


tube railway, on Wednesday, by an outbreak of fire on a train 
between Oxford Circus and Regent's Park Station. 


Manchester.— FEMALE LABOUR.— About 200 women 
conductors are now employed on the tramway system, and 
many tributes have been paid to the courtesy and efficiency with 
which they do their work. It is expected that even larger use of 
hes services of women as guards will have to be made in the near 

uture, - í 


Newcastle-on-Tyne, — INCREASED SERVICES. — The 
tramway service in the city and the suburbs, which some weeks 
ago closed down at 9 o'clock at night, ia gradually being extended, 
especially on the more distant routes, as more female workers are 
being started, and as further volunteer workers are being obtained. 


Reading.—FExALE Lanovn.—The T.C. has engaged 
26 women for the tramways, 22 as conductors, two as inspectors, 
and two asclerks. The first named are paid the same wages ag 
men, viz .5d. per hour: the inspectors, 303. per week; and the clerks, 
253. per week. 


Rotherham.—The T.C. has been recommended to agree 
to the Shetfield Tramways Committee's proposal to refer all mattera 
in dispute in connection with the running of additional cara for 
munition workers to an independent arbitrator, subject to certain 
protective conditions. 


* 
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Rochester. —TRAT TIC DIFFICULTIES.—The City Council 
has received a petition protesting against the stoppage of the tram- 
way service on Strood Hill, and in this connection a letter was 
received from the general manager of the Chatham and Dis- 
trict Light Railways Co, which pointed out the difficulties of 
maintaining the service owing to over 60 per cent. of the emplorés 
j'ining the Colours. Partial service, however, could be given, but 
only by curtailing the eervice at Frindsbury Hill. As the result 
of a subsequent conference, however, the general feeling was that 
the Frindsbury Hill service was by far the more important, and in 
the result the company intimated that an effort wonld be made to 
provide a modified morning service at Strood. To maintain an 
afternoon or evening service was practically impossible. 


Sheffield.—In view of the services rendered to the State 
by the Pare and Applied Science Departments of the Sheffield 
University, and the depletion of the income from students’ feee, 
the City Council has b2en recommended to make special grants 
totalling £5,000 out of the revenue of the tramway undertaking. 


TELEGRAPH and TELEPHONE NOTES. 


New Wireless Receiver.—According to the Madrid 
Cientifice, trials have been made at Corunna of a radiotelegraphio 
receiver, invented by Prof. Gonzilo Brano, wis h excellent results. 
The increase in sound has allowed of the hearing of messages from 
Madrid and all the stations on the Spanish military system, 
including those in Africa. It has also been found possible to 
receive by ear, with the ‘telephone, messages from the Eiffel 
Tower, Poldhu, and Norddeich, and to record on the Morae tape 
messages from all the stations mentioned. 


Wireless Communication Across the Pacifie.— 
Communication has been established between the United States and 
Japan by way of the Marconi wireless stations at San Francisco 
and Honoln!u, in conjanction with the new J spanes2 Government 
station at Funabashi, near Tokio. The distance between terminals 
is 3,400 miles, Commercial service will shortly be commenced. . 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Australia.—January 19th. P.M.G. Carbon and man- 


ganese powder, manganese chloride, chloride of ammonia, por us 
pots, outer jars and carbon blocks. See "O:finial Notices” January 
7tb 


February 18 ˙b. Melbourne, Brua-wi:k and Coburg Tram ways 
Trust. Sx radial trucks.* 

' BRISBANE Januar 23rd. PMG. Wheststone apparatus. Sce 
“Ofcial Notice» Dec 17th, 

April 15th. P M.G. Common battery multiple swi'chboari, or 
automat io or eemi- automatic switchboard, and associated apparatus. 
See Offleial Notices" December 31st. 

MELBOURNE.—February 16th: 51 electric staff instruments. 
Feoruary 23rd: Two commutator slotting machines, for the 
Victorian Railway Commisrionere.* 

February 2nd. Agent-General for Victoria. Fase distribution 
boxes and fuses, for the Victorian State Railways., See “Offcial 
Notices" to-day. 

SyDNEY.—January 31st. Three electrically-operated railway 
freight-car transferera for Jones Bay wharfage, Pyrmont P-rticn- 
lara froin Engineer-in Chief |. f the Har^onr Ten +, Cir-ular Quay. 

January 207h, S Ik- ov red wera, £ PMSG.“ 

F hears 75. Mer plien B * W Saen cad 
Sewerage. For No. 1 ^umping -t rima Uli o. Pw. cntrifugal 
pumps and electric motors (4.009 gallons per minute each), 
switohboards, starters &». Contract No. 1,301.* 

February 28th. Municipal Council. Tenders for induction 
regulators. Specifications (I Is. 64.) from the Electric Light 
Department, Town Hall, Sydney. 

May 3rd. N.S.W. Railways and Tramways Department. One 
2,500-Kw. turbo-alternator, for Zara Street, Newcastle, power 
house. Specifications (203.) from the Engineer's office, 61, Hunter 
Street, Sydney. 


Birkenhead.—January 17th. Corporation Electricity 
Department. Washed aud unwashed rough slack coal for the 
period ending June 30th, 1916. Mr. G. P. Shallcross, Electrical 
Engineer, Craven Street. 


Croydon.—. January 24th. Corporation. Stores for the 
‘Tramways Department. Particulars from the Manager, Tramways 
Department, Thornton Heath. 


Dublin,—January 21st. Corporation. Arc lamp carbons. 
See '' Official Notices” to-day. 


London.—IsurNGTOoN.—January 21st. B.C. Twelve 


months’ supply of engine-room stores, electrical fittings, meters, 
cables, &c. Bee " Official Notices Dec. 31st. 


BATTERSEA.—The B.C. is recommended to invite tenders for the 
supply of oile, engine-room stores, electricity meters, service joint- 
boxes, troughing, ironmongery, &c., and coal, for the electricity 
undertaking, for alternative periods of three, six, nine and twelve 
months from March 31et next. 

H.M. OFFICE or Wonks.—January 17th. White earthenware 
electric lamp shades. Forms of tender from Controller of Supplies, 
H. M. Office of Works, 18, Queen Anne's Gate, S. W. 


Manchester.—January 18th. Corporation. Sub-station 
convertere, traction boosters, high and low-pressure steam piping, 
for the Electricity Committee. Specification from Mr. F. E. 
Hughes, Secretary, Electricity Department, Town Hall. 


New Zealand, — AucKLAND. — February 28rd. City 
Council Centrifugal pumping electric motors, and automatic 
starting and controlling apparatus, for the four. city pumping 
stations. Specifications from the office of the Water Board, Town 
Hall, Auckland. 

DUNEDIN.—May 17th. City Council. (1) Tramcar bodies; (2) elec- 
trical equipment. Plans, &c., from the Town Clerk, Dunedin. 

RAETIHI.—March 14th. ` Town Board. 40-H.P. hydro-electric 
generating set, switchboard, &o. Plans and particulars from Messrs. 
H. W. Climie & Son, Raetihi.* 

WELLINGTON.—March 8th. Public Works Office. One 3,000 kw. 
generator and one 4,300-H.P. water turbine, at Lyttelton, for the 
Lake Coleridge electric power scheme. Specifications, &., may be 
consulted by British firms at the office of the High Commissioner 
in London for New Zealand, at 19, Victoria Street, S. W. 


Pembroke (Dublin),—February 7th. U.D.C. Twelve 


months’ supply of electrical goods. Specifications from the Town 
Hall, Ball's Bridge, Co. Dublin. 


South Africa.— January 17th. S.A. Railways Adminis- 
tration, Johannesburg. 74,966 drawn-wire tungsten lamps.* 


Spain.—Tenders have just been invited by the municipal 
authorities of San Ildefoneo (Province of Sagovia) for the c^noes- 
sion for the electric lighting of the town during an indefinite 
period. 

Todmorden.—January 24th. Electricity Department. 
1,000 tons of steam slack or nute (10 tons per week). Tenders to 
Mr. H. Garratt, Town Clerk, Municipal Offices. 


Speci floations for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Australia.—The Broken Hill Associated Smelters Ptv., 
L‘d., has accepted the tender of Messrs. Fraser & Chalmers for 
two 2.600-Kw. turbo-alternators. 


Bradford. — The Electricity Committee bas given 
instructions for a spare rotor for the 3 009) Kw. *urb^-generators 
at the electricity works to be obtained from the British Thomaon- 
Houston Co, 


Bristol, —The Docks Committe of the T.C has acc. pted 
the tender of the British Thomson- Houston Co, L:d., for a motor 
starter for a two-ton electric capstan at the Royal Edward D ck. 


Bury.— The tender of Messrs. Jas. Byrom, Ltd., has 


been accepted for the extension of the boiler house at Ohamber 
Hall generating station. 


Chesterfield.— The T.C. has been recommended to 
accept the tender of the B- itish Thomson-Houston Co, a: £1,189, 
for the supply of a 6.600-volt, 30 period, 600. H. P. induction motor 
installa*i^n anhjact ta «4 loan "ing ani n d. 


landen. "M ooo’ We Bo cà 

h naz M. FE €o opoo 
una ung pli t, hev.. ue of ne conres bi g £176 

The Merropolitan A-tlum: Board ha- accep: d the tender of 
Mesare. J. W. Gray & Son, at £25, for repairing defects in the 
internal telephone system at Queen Mary’s Hospital. 


Luton.—The Jackson Electric’ Stove Co., Ltd., has 
obtained the order from Messrs. Dadeney & Johnson for a complete 
cooking equipment for their restaurant in Luton. The installa- 
tion is designed to cope with the requirements of 250 people. 

The Electricity Committee recommends the acceptance of the 


tender of Messrs. Aiton & Co., at £758, for the supply of pipework j 


for the additional cooler. Six tenders were received. 


Nuneaton, — The T.C. has accepted the following i 


tenders :— 


Feeder panel.— British Thomson-Houston Co., Ltd., £71. 
Overhead electric line.—B. I. & Helsby Cablés, Ltd., £497. 


Southampton.—The T.C. has accepted the tender of 


Messrs. Driver & Co., at £558, for the supply of 60,000 deal blocks 


for the Tramways Department, 


Sunderland.—The T.C. on Wednesday accepted the 
following tenders :— 
Ferranti, Ltd.—M >’ers. 
Underfeed Stoker Co., Ltd.—T wo Underfeed stokers. 
R. Hudson & 80n3,— Work in connection with installation of stokers, 


; 
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Stockport, —The Tramways Committee has accepted the 
followiog tenders : — 


Steelbanding wire. - British Westingh use Co. 
Field coils for mot „s —Dick, K-rr & Co., Ltd. 
Bell pushes, P. & B. Tape. —L. Andrew & Oo. 
Castings. - Malieable Stiel Castings Co. 


The Electricity Committee has accepted the tender of the York- 
shire Commercial Motor Co. for a steam wagon, fitted with 
mechanically operated tipping end body, rubber tires, and three- 
speed gear, £695. 


Wigan.—The E.L. Committee has purchased 16,000 tons 
of coal from tbe Bryn Hali Colliery Co., Ltd., at 148. 6d. per ton, 
compered with 118. 6d. paid last March. 


—— ——— ETS 


FORTHCOMING EVENTS. 


Association of Supervising Electrielans.—Tuesday, January 17th. Ab 


8pm At nt. Briae'8 Institute, Bride Lane, B.C. Half.yearly meeting 
and informal díscussions. 


Nottiagham Society of Engineers.— Wednesday, January 19th. At 7.80 
pm. Atthe Welbeck Hotel, Milton Street. Paper on “The Use of Elec- 
tricity in the Conveyance of Coal from the Working Face to the Pat Head," 
by Mr. R. A. Sheldon. 


lastitation of Electrical Engineers.—Tbursiay, January 20th. At a pak 
At Victoria Embankment, W.C. Paper on “The Principles of Modern 
Pdntog Telegraphy," by Mr. H. H. Harrison. 


Chemical Society.— Thursday, January 2th. At 8.80 p.m. At Burlington 
Hous», Piccadilly. Ordinary mee ung. 


Royal Institution of Great Britain.—Thursday, January 20th. At 8 p. m. 
At Albemarle Street. Lecture on The Utilisation of Energy from Coal: 
The Chemistry and Economies of Coal and its By-products,” by Prof. 
W. A. Bone, F.R.S. 

Friday, January 218t. At 5.80 p.m. Lecture on Problems in Capil- 
larity,” by Prof. Sir J. Dewar, F.R.B. 


Greenock Electrical Soclety.— Friday, Janusry 21st. At 7.45 p.m. At the 
Temperance Institute, 19, West Stewart Street. Paper on " Direct-current 
Machines," by Me. J. A. Kinnaird. 


Institute of Mechanical Engineers.—Friday, January 21st. At 8 p.m. At 
Gs. George Street, 8. W. Gene, al meeting. 


Association of Mining Electrical Engineers (West of Scotland 
Branch),—Saturday, 'anuary 22nd. At 4.30 p.m. At the Royal Technical 
85 Glasgow. Paper on Electrical Shaft Winding,” by Prof. 
. rns. DU 


Msnehester Association of Engineers.—Saturday, January And. At the 
Grand Hotel, Aytoun Street. Paper on "Cast Iron: The Strength and 
Proper:iea of Castings," by Mr. E. L. Rhead. 


NOTES. 


4 


Information Invited.—Will any of our readers who 
have lately had unfortunate dealings with a firm supplying refills 
for electric pocket lamps kindly place themselves in communication 


with the Editors of the ELECTRICAL REVIEW, sending particulars ? . 


The strictest oonfidence will be preserved. 


Foreign Trade.—Ficures FOR DECEMBER AND FOR 
TRE YEAR.—The following are the electrical and machinery 
figures given in the official returns for December :— : 


IMPORTS. i 
i goods Month Ino. Twelve Inc. 
and apparatus, of or months, or 
excluding ma- December. deo. 1915. deo. 
chinery and un- s & £ £ 
msulated wire 112,003 + 22.087 1,096,234 — 146,536 
eo» 700,808 + 156,572 8,847,844 42, 135, 345 
EXPORTS. | 
Electrical goods 
erluding ma- 
chinery and un- 
Insulated wire 258,792 + 74,429 3,180809 + 162.209 
Machinery — .. 1,474,256 + 17,975 19,192,153 — 12,170,940 


Fatalities, — An inquest was held on Monday into 

_ cause of death of James Hughes. The evidence of a 
üxidriver was to the effect that he was on his stand 
in Piccadilly on the previous Friday when he saw two men on 
an extended telescopic ladder tower. They were repairing electric 
ac lampe. He noticed that while they were at the foot cleaning 
1 globe the ladder wagon was blown by the wind for some 
N yards on its wheele. The men fetched it back, and, having 
placed it in position, went tn the top to fix the globe. Suddenly 
the ladder was blown over: Hughes was removed to the infirmary, 
bat was dead on arrival. The other man (Herbert Ball) was 
badly injared. Alfred Wilkinson, a superiatendent of the depart- 
ment, Aid he did not think the accident would have happened if 
N. jack had been used and the ladder had been set on ita feet 
instead of being left on the wheels, He thought there had been 
8 of judgment. A verdict of “Accidental death was 


pE EDALE. — Last Wednesday an inquest was held on Richard 
ichards (52), labourer, of 4, Slack Street, Rochdale, who was 
Kem terribly injured in the motor room at Messrs. Kelsall and 

Ps mill, It appeared that deceased was working on some 


1 


repairs in the dynamo room, and was asked by a colleague to take 
a wire template from the dynamo room to the workshop in Penn 
Street. Shortly afterwards the assistant engineer at the mill 
heard the motor ia the adjoining room start running, and imme- 
diately afterwards there was a shout for help. He went into the 
adjoining room, stopped the motor, and found deceased lying on 
his back with his head against the driving pulley and the wall. 
He suffered froma compound fracture of the base of the skull, and 
a crushed right arm, and died later from shock and hemorrhage. 
Mr. J. H. Chad wick, deputy coroner, said there was no satisfactory 
explanation as to how the accident happened, although it was 
suggested that the man was taking a short cut. He had nó 
business to be where he was found, and had he gone the other way 
round, the accident would never have happened. Death 
through misadventure,” was the verdict. 

WOLVERHAMPTON.—An inquest was held on Friday. last week, at 
Wolverhampton, concerning the death of Richard Thomas Akers 
(19), who was killed at the works of the Efandem Electrical Oo. on 
5th inst. Mr. Olarkson and Mr. A.C. Skidmore represented the 
Efandem Co., Mr. Randle J. Evans appeared for the relatives of the 
deceased, and Mr. A. Wolfe, H.M. Inspector of Factories, was also 
present. 

Ethel Rose Williams, a girl employed by the Efandem Oo., 
deposed to a conversation which she had with Akers prior: to his 
deatb. She said he had called her att-ntion to a wire over a 
door which was hanging down, and remarked that if he did not 
put it right some one might have a shock. It was shortly after - 
wards that the sister of Akers reported that he was on the floor 
looking funny. Witness had not seen the wire before Akers oalled 
her attention to it. R:plying to Mr. Evans, witness sail she 
should think the wire was hanging low enough to touch Aker's 
head when he went through the door. 

John Molloy, a youth said he saw the wire hanging a quarter of 
an hour bafore the accident. To witness's knowledge it had been in 
the same position for about three days, and it was about a yard 
aud a half from the ground. 

Frederick Thoma: Ridgeway, electrician at the works, said the 
gale during the holidays blew a shed down, and when work was 
resumed on the Tuesday after Christmas he had all the fuses 
withdrawn, and the plant on that particular circuit rendered 
safe. For the wire in question to bs alive the fuses 
must have been put back; but who had done this witness did not 
know. He had no idea that the wire had been hangiog until his 
attention was called to it. It hai been looked at. Two or three 
men had spoken to him about light, and he had told them they 
could not have any; he suggested that they should use torches, 
Witness subsequently discovered that the fuses had been replaced 
by some one. 

After hearing medical evidence, the jury went to inspec’ the 
wire, and on their retarn the foreman said they would like to 
know who replaced the fuses. | 

The Coroner said that was a thing they would never know. 
Whoever did it exceeded his duty, and the one who took upon 
himeelf to do it caused the death of this unfortunate youth. 

The jury found that "Death was due to electrocution, as the 
result of an acident.” 


An "Osram " Electric Vehiele.— We illustrate here- 
with an Osram electric vehicle which has lately been added to the 
fleet of express delivery motors employed by the G.E.C. for ths 
delivery of Osram lamps to all parte of the United Kingdom. This 
van is handsomely finished in dark blue; the gross weight is 
2 tons 12 owt., of which the Edison accumulator accounts for 


16 cwt. A load of 2 tons can be carried, the accommodation being 
sufficient for between 11,000 and 12,000 standard Osram lamps 
The average speed on the flat is 10 M. p. H., and between 40 and 45 
miles can be covered on one charge. Re-charging is effected by a 


dynamo at the Osram- Robertson Lamp Works in Hammersmith. 


In addition to rheostatic braking, a system of hand brakes is 
provided. l 


Patents and Alien Enemies.—As the result of an 
application lodged by Messere. Ferranti, Ltd., licences granted to 
the Allgemeine Elektricitáts Gesellschaft in respect of Patents 
Nos. 21,037/03, 26,859/12, and 12,926/14, granted to Hamilton, have 
been avoided., 
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Institution and Lecture Notes.— Institution of 
Civil Engineers.—On Tuesdsy last a paper on The Electric 
Locomotive” was read by Mr. F. W. Carter, in which the author 
reviewed the various classes of locomotive that have been evolved, 
and discussed the comparative merite of the methode employed for 
transmitting the torque from the motors to the driving axles. The 
question of stability of the rolling motion of the wheels was con- 
sidered in connection with the tilting of the rails and the coning 
of the wheels, and it was shown by novel methods of analytical 
treatment that, under certain conditions, a nosing " tendency at 
high speeds might be anticipated, a remedy being found in the 
use cf guiding wheels elastically centred to align with the main 
driving wheels. Recent data of tractive-resistance tests on the 
New York Central and Hudson River Railroad were given, showing 
conclusively that, for a particular type of coach, the additional 
tractive resistance per additional coach was a function of the 
speed, and was independent of the number of coaches, provided 
this was greater than two, and was a straight-line function of the 
speed within the limits of the tests. In the diecussion which 
followed, Messrs. Merz, Thornton, Aspinall and Roger Smith took 
part, and the discussion wag adjourned to January 25th, 

Greenock Electrical Society.—On Friday last a paper was 
read by Mr. W. B. Smith on "The Economy of Electricity in a 
Small Household.” It was shown that by the general use of 
electric heating appliances the consumer would ultimately benefit 
by the consequent general reduction of electricity charges, just 
as the lighting consumer had already b-neited through the culti- 
vation of a power load for central stations. The advantages and 
costs of electric cooking were fully exp'ained, and figures were 
advanced from actual results obtained in houses in Greenock. 

Institution of Electrical Engineers.—At a meeting of the 
Scott su LOCAL SECTION held in Gla-gow on Tuesday last, Mr. 
J. R. Beard's paper on "The Design of High-Pressure Dis- 
tribution Systems was read and discaseed. 

A meeting of the MANCHESTER LOCAL SECTION was held on 
Tueaday last, when a paper was read by Prof. Miles Walker on 
“The Predetermination of the Performance of Dynamo-Electric 
Mach nery,” and a discu-sion followed. 

At a meeting of the NEWCASTLE-ON-TYNE LOCAL SECTION, on 
Monday last, Mr J. R. Beard read his paper on The Design of 
High-Pressure Distribution Systems," and a discussion followed. 

At the meetirg of the YORKSHIRE LOCAL SECTION on Wednesday 
last Mr, Beard's paper was read and discaseec, 


Ed ucational.— UNIVERSTTW oF LONDON, UNIVERSITY 
JOLLEGE.—A course of six lectures on the Electrical Production 
of Nitrates for Fertilisers and Explosives will be delivered by Mr. 
E. Kilburn Scott, M. I. E. E., A.M.Iast.C.E, on Wednesdays at 
5.30 p. m., beginning on January 26.b, 1916. The first lecture is 
open to the public without fee, on application to the Secretary, 
University College, Gower Street, W.C. The course is open both 
to members and non-members of the University, the fee being 
£1 11s. 6d. ; 


Volunteer Notes, — ENGINEERING INSTITUTIONS’ VOLUN- 
TEER ENGINEER Conrs.— Headquarters, Chester House, Eccleston 
Place, S. W. — Orders for week commencing January 17th, 1916.— 
By Lieut.-Col. O. B. Clay, V. D. Commandant. 

Drills, 6.25 to 7.25 ; 7.25 to 8 25 p.m. 

Saturday, January 165th.—Uniform Parade, 2.15 p.m., Chester 
Houee, g g 

Monday, January 17th.—Sections 1 and 2, Technical; Sections 
8 and 4, Squad, Signalling Section and R»cruite. 

Tuesday, January 18th.—School of Arms, 6 to 7 p.m. 

Thursday, January 20th.—Shoo’ing for Sections 3 and 1. 

Friday, January 21st.—Sections 3 and 4, Technical; Sections 1 
and 2, S uad, Signalling Section and Recruits. 

Sections for Technical Parade at Headqugrtere, London Elec- 
trical Engineers, 46, Regency Street. S.W. 

Sections for Shooting Parade at Miniature Ranges. 

Unless otherwise ordered, all Parades at Chester House. 

j E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3RD BATT, (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).— Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, January 13th, 1916 :— 

Week-end Parades,—Saturday.—The Battalion will parade at 
Baker Street Station at 2.30 p.m. and prcceed by train to Dollis 
Hill, where they will detrain, proceeding by march route to 
Wembley Park. í 

Sunday.—Tne Battalion will parade at 9.30 a.m. at Liverpool 
Street Station (low, level entrance) and proceed by train for 
entrenching duties, arriving in town, on the return, about 6 p.m. 
Members will make their own arrangements for lunch. 

Musketry.—The Acton Range will be open on Saturday, the 
15th inst., both morning and afternoon, for Inter-Piatoon Com- 
petition practice, Shooting to commenoe at 11 a.m, and 2 p.m. 
Members when sending in their names should advise the 
Musketry Staff at what time they will attend, to enable necessary 
arrangements to be made. Members must parade in Uniform, 
Names must he sent into Headquarters not later than Friday midday. 

As the days are short, it is hoped members will help the 
Murk: try Staff by attending punctually. 


A. G. JOINER, Mujor and Adjutant, O. B. C. 


Social. — On the last day of the old year, Messrs. 
Cryrelco, Ltd., of Bedford, entertained their employés. The works 
c osed early, and at 6 o'clo-k the staff and the employés, number - 
ing some 300, sat down to high tea. Mr. H. S. Deacon extended 
a welcome to all, af ter which the party moved to the entertain- 


ment hall, where a programme was carried out by London artistes, 
Mr. Reg. Wisbart's mystery box trick being especially appreciated. 
At 9 o'clock the company adjourned for dancing, recreation and 
refreshment, On the stroke of midnight, hands were joined in 
one immense circle, and Auld Lang Syne was sung with feeling 
and enthuriasm, which brought the evening to an end. All the 
arrangements were carried out by the staff, under the direction of 
Mr. A. B. Powell and Mr. A. R. Harrisson. 


French Prizes.—The French Academy of Sciences has 
awarded the Hébert prize for physics to Prof. Papin for his 
important services to telegraphy and telephony and his method of 
harmonic analysis; the Hughes pr.ze to M. R. Marcelin a young 
scientist of the firat rank, who was killed in September, 1914 ; and 
the Gaston Planté prize to M. Marcel Moulin, for his researches in 
radiation, who was killed in September, 1914, Out of 37 awards, 
no fewer than 11 were to men who had fallen in battle. 


Manchester Engineers’ Demand Refused, — The 
Committee on Production announced on Monday that it had 
decided to refuse the application of engineers in the Manchester 
district for an advance of 6s. a week on time and 15 per cent. on 
piece rates. The Committee declares that no substantial case for an 
increase has been made out. Some 30,000 skilled engineers and 
about the s&me number of semi-skilled and unskilled workers are 
affected by the decision. Early last year the men received an advance 
of 3s. a week and 10 per cent. on piece rates, — Manchester Courier. 


Appointments Vacant.— Shift engineer and three 
attendante, for Military Camp ín North Yorkshire; shift engi- 
neer (£2), for Queen Mary's Military Hospital, Whalley; eh:ft 
engineer, for the Walsall Corporation electricity department ; 
charge engineer (£3), and junior engineer (£2), for the Southwark 
B.C. electricity department ; station assistant and shift engineers, 
junior engineers and attendants, foreman of works, pumping engi- 
neera, station fitters, engine drivers, stokers, trimmers, linemen, 
wiremen, mates and labourers, for the Military H.T. electric power 
installations in the Northern Command. See our advertisement 
pages to-day. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRIOAL REVIEW posted as to their movements. 


— 


Central Station and Tramway Officials.—Mr. H. F. 
RICHENS, late assistant distribution engineer at the Stockton- 
on-lees Corporation electricity works, has taken up an appoint- 
ment with Messre. Naylor Bros. (London), Ltd., Southall, 
Middlesex. | 

‘The Wimbledon B.C. has increased the salary of Mr. II. 
OswaLD, one of the engineers in charge at the electricity 
s t from £104 to £130 per annum as from January 12th, 

916. 

Mr. Ernest A. HILTON, who is employed in the Manchester 
Corporation electricity department, was married at Marple 
last week to Miss Ellen Kay, of Bleak House, Ludworth. 
Among the presents were a silver cake basket and a biscuit 
barrel from the bridegrooin's colleagues in the above depart- 
Inent. 

St. Helens T.C. has increased the salary of Mr. H. C. 
Duncan, commercial assistant at the electricity works, to 
£150 per annum, and that of Mr. B. T. Hawkins, electricity 
station superintendent, to £200. 

Peterborough T.C, has applied to the War Badge Depart- 
ment of the Ministry of Munitions for war badges for the 
following members of the electricity worke staff, whose ser- 
Vices are considered indispensable for the proper operation 
of the generating station:—Mr. T. RowLAxD, chief engineer; 
Mr. R. RowLAND, mains superintendent; and Messrs. W. MILL- 
INGTON, J. PnEscorr, and S. Poole, shift engineers. 

Mr. C. W. SHEPHERD has resigned the position of general 
manager of the Edinburgh and District Tramway Co, The 
board have accepted the resignation, and asked him to con- 
tinue his services as secretary. Mr. J. D. R. Cox, of Messrs. 
Babeeck & Wilcox, has been appointed general manager and 
engineer to the company. Mr. Shepherd has been in indit- 
ferent health for some time. He has been associated with 
tramway work for 22 years. 

Reading T.C. has refused the general manager and engineer 
of the tramwaxs leave of absence for Immediate military ser- 
vice, but has raised no objection to his presenting himself. for 
attestation in Section B of the Army Reserve. 

At the Leeds City Council last week considerable discussion 
took place with reference to the reconinendation of the Elec- 
tricity Committee that the salary of Mr. C. N. HEerrorp, 
manager of the electricity department, should be increased 
from £60) to £800 per annum. Mr. Hugh Lupton pointed 
out that Mr. HefYord was appointed on probation three years 
ago on the understanding that if he did his work well he 
would receive a salary commensurate with the duties of his 
oftice. Mr. Hefford's predecessor received £900, and had 
afterwards received EI. M at Liverpool, and this had later 
been increased to £1,500. An amendment was moved that 
the increase should not take place until the termination of 
the war, but this was defeated bv 32 votes to 19, and the 
original recopumendation was carried. 


1 
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Mr. Haupton E. BLACKISTON, district mains and sub-etation 
engineer, South Wales Electrical Power Distribution Co. (for- 
merly of the Cleveland & Durham Electric Light & Power Co., 
Nuneaton Corporation, etc.), was recently married to Olive 
Isabel, eldest daughter of Mr. and Mrs. A. J. Siedle, of 
Streatham. 

General.—Mr. EDWARD VICKERS, for 14 years chief 
electrical engineer to Messrs, Walter Locke & Co., Ltd., of 
Calcutta, has returned to this country, and now represents 
Messrs. Luke, Stonebridge & Co., Ltd., electrical engineers 
and contractors, of Calcutta and Lahore. Manufacturers of 
Mon apparatus are invited to address him at Pinley Green, 
Warwick. 

Mr. J. G. Menger, late chief electrician at South Crotty. 
Mines, Poole (Cornwall), who some time ago joined the Royal 
Flying Corps, has been promoted to the rank of first-class air- 
mechanie. He is at present at Farnborough. 

It is announced that Professor W. H. Perkin, F. R. S. (son 
af the late Sir Wm. Perkin), Professor of Chemistry at the 
University of Oxford, has accepted the post of head of the Re- 
search Department of British Dyes, Ltd., and the chairman- 
chip of the advisory council of that company. 

Mr. P. J. PyBcs, M. I. E. E., has been appointed by the Brad- 
ford Education Committee as.extérnal examiner in electrical 
engineering for the final examinations for the Technical Col- 
lege Diplomas and for the Technological Exhibitions, and 
Prof. W. H. WaTKINSON, M.I.E.E., and Mr. JAMES WATSON, 
M.Inst.C.E., have been appointed external examiners in 
mechanical and civil engineering respectively. 

In the ballot list for the next meeting of the Institution of 
Mechanical Engineers, the Rt. Hon. LORD MoNTAGU or BEAU- 
LiEU is nominated for election as an Associate. Hie Lordship's 
marvellous escape from drowning after the Hunnish attack on 


the Perw has spared for the roll of this engineering institu- . 


tion the name of one whose services have been as brilliant as 
the title that he bears is exalted. 


Roll of Honour.—Regt. Sergt.-Major James GILL, of 
the 23rd Battalion Rifle Brigade, who has been presented by 
the N.C.O.'s with a eword, held a position in the trattic depart- 
ment of the Blackpool Corporation tramways eystem prior to 
Tejolning the Army. 

Trooper LeonarD C. BUTTERWORTH, of Chadderton, aged 
3), who has been killed in France, was an electrical meter 
tester in the employ of Messrs. Ferranti prior to the war. 

Private Jas. L. Horne, of the 1/6th Battalion Manchester 
Regiment, who was, prior to the war, engaged as an elec- 
trical engineer at Manchester, is reported killed in action, 
after being missing at the Dardanelles for some months. 

Lieutenant H. C. Jones, of the 3rd (Toronto) Battalion, let 
Canadian Division, who has died in hospital in London from 
wounds received in action, was formerly with Messrs. Stothert 
and Pitt, engineers, of Bath. 

Private BaMUEL Hamer, of Monton, who lias been on active 
Service with the 16th Lancashire Fusiliers, is reported killed 
in action. He was 26 years of age, and, prior to the war, was 
employed at the British Westinghouse works at Trafford Park. 

Corporal C. M. Dean, of the 7th South Lancashire Regiment, 
formerly employed at the British Westinghouse Works, Traf- 
ford Park and at the Peel-Conner Telephone Works, Salford, 
bas died from wounds received in action. 

Lieutenant Norman Coure Lowson, Royal Engineers, 


Speeial Reserve, 7th Division, a son of Mr. James Lowson, 
senior partner of Messrs. W. C. Martin & Co., electrical engi- 
neers, Glasgow, hae been twice mentioned in dispatches dur- 


ing the past six months, first for distinguished service in the 
held at the battle of Neuve Chapelle, and now more parti- 
cularly in relation to the fight at Loos. 

Obituary.— Mk. RIchARD Gricc.—We deeply regret 
tn learn of the sudden death at Ottawa of Mr. Richard Grigg, 
Commissioner of Commerce in the Canadian Trades and Com- 
mere Department, with whose reports on Canadian trade, 


prepared several yeare ago, our readers are familiar. Mr. 


Grigg was a native of Plymouth, and in 1907 was chosen to 
be bead of the British Intelligence Service in Canada. 

Mr. A. ILG.—The Times states that Mr. Alfred Ilg, the 
*ngineer and confidential couneellor of the Emperor Menelik, 
has died at Zurich at the age of 62. He went to Abyssinia in 
loss to superintend the construction of roads, bridges, fortifi- 
cations. telegraphs, etc. - 

Mr. JOHN CAMERON Swan.—The death has just occurred of 
Mr. John Cameron Swan, elder brother of the late Sir J. Wil- 
n Swan. Mr. Swan was 89 years of age, and he is described 
28 a prominent figure in Newcastle business and scientific 
circles for half a century. He was well known in the chemical 
trade as & manufacturer and merchant, and he had also been 
closely identified with manganese and other mining operations. 


Will.—The late Prof. R. MkrDpora, F. R. S., left 
453.767 net personalty. 


CITY NOTES. 


Anglo-American Telegraph Co., Ltd.—The following 
dividends are announced to the close of the year, 1915, viz.: 
—A balance dividend of £1 10s. per cent. upon the ordinary 
consolidated stock for the year, less income-tax at 28. IId. 
in the £; a balance dividend of £1 10s. per cent. upon the 


. towards the end of laet week, of 


preference etock for the year, less income-tax at 3s. 2d. in the 
£; a first and final dividend of £1 10s. per cent. upon the 
deferred stock for the year, less income-tax at 2s. 8d. in the 
£. These dividends are payable on February Ist, and, to- 
gether with those already paid, they will amount to £3 15s. 
per cent. on the ordinary consolidated stock, £6 per cent..on 
the preferred stock, and £1 10s. per cent. on the deferred 
stock for the year 1915. A bonus of ls. 9d, per cent. is to be 
paid on the undivided ordinary stock, and one of 3s. 6d. per 
cent. on the deferred stock, free of income-tax. 
Buenos Aires Lacroze Tramways Co., Ltd.—The re- 
port for the year ended June 30th states that, notwithstand- 
ing the higher value of coal, the cost of which has risen 40 
per cent., the percentage of working expenses has been lower 
owing to economy practised. The gross receipts amounted to 
$6,100,652 m/n, a decrease of $321,820. The working ex- 
penses were $3,760,761 m/n, a decrease of $222,882 m/n, leav- 
ing as net profits on working $2,339,871 m/n.—Financial 
imes. 


Dublin United Tramways (1896) Co., Ltd.—Thc 
directors have declared a dividend at the rate of 5 per cent. 
per annum on the ordinary shares for the past half-year. 
£5,000 has been placed to reserve and renewal fund, £18,000 
allocated for renewal of rails, and £13,045 carried forward. 


Direct United States Cable Co., Ltd.—An interim 
dividend of 28. per share, less income-tax at 3s. 2d. in the £ 
(at the rate of 4 per cent. per annum), is announced for the 
quarter ending December 31st, 1915. 


Greenwood and Batley, Ltd.—The directors report a 
profit balance of £47,996 to July, 1915, plus balance at credit 
at March 3lst, 1915, 46.417, making £53,644. After placing 
sums to depreciation and reserve and paying the 7 per cent. 
cum, pref. dividend, a dividend is to be paid of 25s. per share 
on the fully-paid ordinary shares and of 12s. 6d. per share 
on the £5 paid ordinary shares, absorbing £23,738, leaving 
£7,906 to be carried forward. . 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Stock Exchange markets are a little undecided. What 
rather unsettled the investment department was the issue, 
rench Treasury Bills of 
twelve months’ currency, bearing interest of 52 per cent., and 
so affording a yield of 6 per cent. on the money. This came as 
a further reminder of the urgency of the money question, and 
our own War Loan wavered, causing other sound stocks to 
lose some of their recent steadiness. 

Taking 6 per cent, as the newly-established credit of the 
French Government, it will be noticed that a number of 
debenture stocks, and even preference shares, in our elece 
trical price lists give a return of Jess than this on the money. 
Time was when French credit stood highest in the world, 
next to that of British Consols, but, judged by temporary 
quotations—and, after all, the comparison is on empirical 
grounds only—there are British industrials whose attractions 
in the eyes of the investor are greater than the bonds of our 
nearest ally. — 

The Home Railway market ix rousing a little interest, though 
of the lethargic order, in the forthcoming dividends, amongst 
the first of which will be that of the Metropolitan Railway, 
the announcement being due on January 27th. In the market, 
it is thought that the company will pay about the same as it 
did this time last year—namely, 1 per cent., which would 
make 1 per cent. for the year, and afford a return of about 
4 per cent. on the money. It is not supposed, of course, that 
the deferred dividend stock will come in for any distribution 
this time. The Surplus Lands will no doubt get their 2} per 
cent., and the yield on this stock comes to 5} per cent. on the 
money at the present price of 50. ° 

An unkindly joke in the market is to the effect that Dis- 
trict ordinary stock will get the same dividend as usual. 
Incidentally, it may be recalled that the last time that thia 
stock received anything at all was in August, 1882. There is 
still a little business being done in East London ordinary, on 
the basis of 33. Underground Electrics have been active, and 
the income bonds shot up another 24 to 814. For the £10 
shares £2 was bid the other day, but the price tempted sellers 
and the shares have gone back a little to 38s, 9d.; while the 
"A" le. shares, after touching 6s. 9d., are 6d. up on the 
week at 6s. 6d. London and Suburban Tractions have been 
wanted at cheap prices, but did not come to market. "There 
is nothing doing in Tondon United Tramways 4 per cent. 
debenture stock, of which, however, there are buyers at 61 
or thereabouts. 

Anglo-American Telegraph deferred stock rose & on the 
declaration of the usual dividends, with an extra 1s. 9d. on 
the ordinary, giving 3s. 6d. to the deferred. This came as 
an unexpected surprise, while it underlines the suggestion 
made here on several occasions, namely, that the deferred 
stock is quite a good speculative investment of its class. The 
6 per cent. preferred at par is also recommendable, from the 
point of view ef security. but there is not much to go for in 
the way of probable appreciation in the price. 

The Treasury is bidding 1004 for New York Telephone 43 
per cent. bonds, this price applying to the sterling issue. The 
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first price posted in the Stock Exchange was 1033, and there 
was a rush round to the Government Office to sell at this 
figure. The holders elaborately explained—afterwards—that 
they were neither surprised nor chagrined to find that’ the 

rice of 1034 referred to dollar bonds only, and that 3 points 

ad to be allowed in respect of the sterling issue. The Gov- 
ernment bid was distinctly higher than that of the market, 
because the bonds were on offer at 100 last Thursday, while 
the Government offered 100} on the following morad , 

The Telegraph market as a whole is very steady. There is 
considerable scarcity of the Eastern descriptions; and while 
the jobbers are ready enough to quote prices, they smile 
rather pityingly when a broker comes to ask them to make a 
price in some of the various stocks with which they are not 
supplied. We can buy of you," they say; but we have 
none to sell.” Marconis are strong on the anticipation that 
the company is about to issue a statement showing what pay- 
ments the Government. will inake to the coinpany for the use 
of its evstem since the outbreak of war. 

Brazilian Traction shares are a dull spot in consequence of 
a relapse in the Rio exchange to under 1s. This question of 
exchange is worrying not a little some of the markets con- 
nected with Brazilian stocks, but others profess that it ehould 
be disregarded, inasmuch as the fluctuations are so frequently 
brought about merely by speculators on the other side of the 
Atlantic. This, of course, 1s likely enough; but, at the same 
time, a fall in the exchange does not encourage confidence in 
the hoklers of Brazilian securities. Mexican stocks and shares 
of various kinds are dull and depressed. British Columbia 
Electric Railway deferred stock is 5 points lower. The Anglo- 
Argentine Tramways group shows a disposition to droop, 
noticeable in small declines in the debenture stocks. 

Metropolitan Electric ordinary went back à to 24, but 
otherwise there are no changes in the list of home electricity 
shares. County of London change hands with a fair degree 
of frequency on the basis of 10; and in eome of the others 
there are occasional bargains about the figures quoted in our 
price’ lists. Speaking generally, however, there is no fresh 
animation in this department. May we add an expression of 
great regret at the loss which the market has just sustained 
in the death of Mr. H. B. Mudie, a well-known member of 
the House, who, before the war broke out, used to deal in 
electric lighting shares. Outside the Stock Exchange, he was 
best known as one of the leading exponents of Esperanto; 
and the news of his death in France came as a shock to his 
wide circle of friends. . 

' British Westinghouse preference constitute the outstanding 
feature in the manufacturing group. The price has epurted 
5s. to 21, and the company is said to be doing exceedingly 
well with its war contracts. A lively business has sprung up 
in the shares; while, on the other hand, the recent activity 
in British Aluminiums has somewhat subsided. Prices of 
other manufacturing shares keep firm, without attracting a 
great deal of attention, so greatly has public interest become 
absorbed at the present time in the market for rubber shares. 

And the rubber market remains the most active in the 

Stock Exchange. "The other day the price of the raw stuff 
reached 4s. 3}d. per Ib., and the buoyancy increased until 
the animation wore the appearance of a boom in miniature. 
Despite Treasury regulations, there has been a lot of specula- 
tion during the past few weeks; and probably there were a 
good many men in the market not greatly displeased to see 
the price of the raw material slip back to 4s, per lb., which 
induced a few sales of shares, enabling the recent sellere to 
replace their etock at more reasonable figures than those 
lately prevailing. 
In the armament group, it is noticeable how Vickers have 
just lately overhauled Armstrongs and passed them in price, 
though the difference between them is etill a matter of a few 
pence only. There is a certain amount of life in copper 
shares, and the market is a good one for the time being. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS, 


Month | Receipts for 8 f- | Route 

Looality. ended the ig 9| Total to date. miles 

(4 wks.)| month. Ze open. 

F | F 3 

Blackpool-Fleetw'd Jan, 1 86 52 88.964 — 320 8 ia 
Bristol s .. | Dec. 81 > | $9 | 506,923 45.2 | 80b | .. 
Cork .. ex és „ 80 52 | 26,025 143 | 64°26; .. 
Dublin . 61 811.497 | £11,072 | 989 | .. 
Hastings X „ 81 52 89,729 — 212 1933 
Lancashire United » 29 52 | 89,630 |+ 5,999 | 42 iè 
Llandudno-Col.Bay | „ 81 43 817 | + 65 | .. 
Tyneside... : „ 22 25 | 14925 |— 661 11 E 
Anglo-Argentine .. » 8l 52 2.667,78 —181,039. .. a 


Auckland 


ee F 42%) 125,810 : 
Calont ^ Jan. 1 b ’ + 908 25˙42 1-08 


Kalgoorlie W.A. = Oot. ac 43 1 i: à = 
Madras : x we as 5 “|i » d Ys ie is 
Montevideo .. Dec. | 81,085 |+2,700 | 9| 69,712 |+ 4,020 | .. oo 
Dublin-Lucan Rly, | Deo, 81 480 — 28 | 


| 


26| 8,863|* 69) 7 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Homm Buycrarcrry OOMPANIBS. 


Price 7 l 
Dividend, Jan.11, Rise or fall Yield 
1914, 1916, this week. p. o. 


Brompton Ordina s ee ee 10 7i — £0 18 4 
O. 7 Per LS Prel .. ee 7 7 ö < 600 
Charing Oross Ordinary i.  .æ, 39 : 85 — 7 210 
0. 0. do. Pref. ee 4 ^ — 6 0 0 
do. do. Ol y Pr ee ee g xd -— 1 10 0 
0. CDs ee ee ee oe 4 73 mm 6 27 
helsea ee ee ee ee oe 6 E. = 6 17 8 
do. 43 Deb. ee ee * oe 43 87 ` — 6 8 6 
City of London ee ee ee oe 9 131 om: 1 7 8 
do. do. 6percent. Pref. .. 6 11 — 5 9 1 
do. do. 6 Db. 6 98 xd — 5 1 0 
do. do. 4$ Deb. oe ee 43 85 xd ER 6 6 0 
County of London " 4 10 — 1 0 0 
0. do. 6perocent. Pret, .. 6 103 — 5 17 B 
o. do. Ist Deb. o œ 4 S5 xd = 6 6 0 
do. do. ind Db. 88 — 5 8 0 
Kensington Ordinary .. ee , 9 6 — 7 10 0 
London Bleotrio ee ee oe ee 4 là — B 8 4 
do. do. 6 per oent, Prel., .. 6 4$ — 11 2 
do. do. 4. b. ee oe ee 4 15 = 5 40 
Metropolitan — .. «ce ee 21 — 8 715 1 
do. 43 per cent, Pref, ee 8ixd \ = 6 18 6 
do. eb. ee ee eo. f 85 — 6 6 0 
do. Deb. ee . 00 ee . . 70 — 5 0 0 
Bt. James’ and Pall Mall M „ 10 6 — 8 6 8 
do. do, do. 7 per oent. Pref, 7 6 — 6 10 8 
do. do. do. Bà b. ee ee BÀ 30 xd — b 0 0 
Booth London ee ee ee oo 6 92 mE 1 5 6 
Bouth Metropolitan Prein. 7 la — 6 14 0 
Westminster Ordinary ee 0 0 ee 9 € uns 7 10 0 
do. a Pret. oe ee ee 4 N 4 -— 6 13 0 
TELBORAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. 02 ee 100 — 1 600 
do. Def, ee ee ee -88/6 l 98i “+ è 140 
Chile Telephone oe ee ee ee 8 64 = 6 9 0 
Cuba Sab. Ord. .. T - o 6 8 — 6 6 0 
do. Pref. ee ee ee ee. 10 15 — 6 18 4 
Bastern Extension ee ee [EJ 1 123 x *6 8 0 
do. 4 Deb. ee ee 4 80 — 500 
Bastem Tel. Ora. 317 128 — 6 4 0 
do. Pref, oe oe ee 85 66 — 6 6 0 
do. 4 Deb. ee _ oe [EJ 4 8l — 4 19 0 
Globe Tel, and T. Ord. .. oe \ ef 6 103 == *6 13 2 
do. ret. ee ee ee 6 10i — 517 1 
G^. Northern Tel, eo ee y 93 B8 — à 6 18 4 
Indo-Buropean ee ee ee ee 18 48 xd — 6 15 4 
Marconi ee ee ee ee ee 10 18 + 4 6 6 8 
New York Tel. A. ee eo eo 44 100 —1 491 
do. Pre 0 ee ee 6 -— 6 17 2 
Tel. B t Deb. .. ee ee ee 44 80 = 6 0 0 
Unit . Pilate Tel. ee ee ee 8 6 — 7 12 5 
do. Pref, ee oe 6 , 4 — 6 8 1 
West India and Pan, ee ee ee 1 1 — 8 17 9 
Western Telegraph oe is esc 3 19 — e$ 7 0 
do, 4 Deb, ee ee 4 79 xd — 6 1 0 
Sous Rais, 
Central London, Ord, Assented .. 14 72 —. 610 6 
Metropolitan oe ee oe oe 1 25 + 1 4 18 
Oadesground Bienia OMinag . NM 13 — Nil 
n ergroun ec 6 ee 4 — 4 
do. do, "A" ,, ee Nil 6/6 46d. Nu 
do, do. Inoome oo 6 818 +23 *8 7 3 
7 
| Forsren Trams, &0. 
Aielaide Sup. 6 per cent. Pref, "PE 5 — 600 
do. 6 b. x) eo ee 6 06 €— 6 b 0 
Anglo-arg. Trams, First Pref, ee . 4 — 617 6 
do. and Pre 2 » 0 ee [j^ — 8 8 0 
do. 4 Deb. ee ee 4 11$ —1 6 13 0 
do. Deb. ee ee t 7 d — 6 17 0 
O. 6 b. ee ee 6 B^$ — 6 4 0. 
Brazil Tractions .. ..... >œ B 61 — 617 8 
Bombay Nleotrio Pref. .. e „„ 6 10$ — 617 1 
do. éb Deb. ee ee 43 B5 a-— 6 8 0 
British Columbia Elec, Rly. Pfce. .. 6 61 — 8 4 0 
do. do. Preferred. 40 — Nil 
do. do. Deferred... — B6 —5 Nil 
do. do. Deb. ace 4 64 — 6 12 10 
Mexico Trams ee ee ee ee N 40 — Nil 
do. . b percent, Bonde .. — 49 — Nil 
do. 6 T cent, Bonds ee — 48 -— Nil 
Mexican Light Common ee oe Nil 39 — Nil 
do. Pref. ee ee se Nil 40 — Nil 
do. lst Bonds .. .. = 47 — — 
MANOFAOTURING OomPanine. 
Babcock & Wilcox „ „ 1 27 — 615 0 
British Aluminiam Ord. ee ee 6 23/6 -— F 9 0 
do. Pref, ee ee 6 18J- =. 18 4 
British Insulated Ord. eo ee ee 16 103 — 7 2 10 
0. . Pref. .. oe ee 6 5 — $ 611 7 
British Westinghouse Pref. .. . "à 45]- + 5j 618 4 
do. 4 De eee se. ee ee 4 09 — 6 14 10 
do. 6 p. lien ee ee ee 6 101 — 6 19 0 
Osllenders .. .2 «6 ce „15 li — 611 4 
A do. 6 ee ee ae es B 4 -— 5 17 8 
40. Deb. ee ee ee 43 90 — 5 0 0 
Castner-K er ee se ee ee 20 8 — 6 13 4 
Edison & Swan, £8 pd. oe ee ee Nil B 97 — Nil 
do, do. folly pala ee oe Nil 1 — Nil 
do. 0. 4 De e ee ee ee 4 60 — 6 13 4 
do. o. 5% Deb. - ee b 60 — 8 6 8 
Electric Construction .. we . 6 14/- — * 8116 
do. 0. Pref, ee ee q 19/9 — 1 1 4 
Gen. Elec, Prein. 6 — 681 
Henley ee ee ee ee ee 20 18 -— sR 13 6 
o. Profes se os tu (4 — 6 6 0 
do. Deb. ee ee oe ee 4 92 i — 4 17 9 
India - Rubber ee ee ee [Y 10 81 — *13 1 3 
Telegraph Con. eo 0 8i — 8 1 0 


* Allowance made for dividends being paid free of income-tax. 
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‘Deferred Cable Telegrams.—Owing to interruptions 


of cables and pressure of traffic, the deferred service has been 
temporarily suspended, oo, . | 


— 
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DIRECT-CURRENT MOTOR MAINTENANCE. 
By 8. LEES. 


(Concluded from page 7.) 

TRE writer does not recommend the indiscriminate 
scouring of commutators, and, speaking from experience, 
would say that, given average conditions of working, 
and everything else being equal, the application of 
the cleaning block should rarely be necessary. If required 
very fine ane carborundum cloth, or glass paper 
(cloth, if obtainable), may be used in a wood holder correctly 
shaped to fit the circumference of the commutator circle. 
Both of the preceding operations should be followed by a 
faithful clean-up of the whole machine. 

When replacing an armature, after overhaul, say, the 
mistake is often made of overlooking the presence of the 
bearing oil-rings, which not infrequently suffer damage 
before the cause thereof is even suspected. On reference to 
fig. 18, it is evident that this happens through the ring being 
in the position shown in the sketch previous to the insertion 
of the shaft. To obviate such an eventuality a simple rest 
device; of which two forms are shown at fig. 19, may be 
fitted with advantage. A prolific source of seized bearings 
is failure of the oil-ring to travel. This may happen from 
various causes, chiefly, shortage of oil in the bearing well, 
the effect of which is to produce “ whirling " of the ring, 
which becomes lodged on the top side of the bush, as shown 
in fig. 20. The simple expedient of chamfering (correctly) 
the sides of the ring slot, will effectually prevent the ring 
from permanently leaving ita slot. 

Too little attention seems to be given to the proper design 
of oiling rings. The common flat section type is bad, as it 
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Fids. 18 AND 19. 


has a great tendency te, stick or become sluggish when 
working, especially with a heavy-bodied oil. A flat ring of 
the form represented at fig. 22 almost invariably hugs one 
üde or the other of the ring slot. This is due tothe greater 
capillary effect which is produced at this point than at any 
other part of the exposed shaft, the cause being the 
"pull" exerted by the captive film of lubricant already 
existent between the walls of the bearing shell (edges) 
ad the shaft. The rising ring, coated with oil, is 
thereby attracted, the result being that the ring hugs 
or drags along the side of the slot, its rate of travelling 
being considerably below that which it would otherwise 
attain were the ring free from the retarding influence above 
described. Sometimes the ring will stop altogether, and 
in consequence the bearing heats up, and if allowed te con- 
«nue thus, seizure follows. With oils which have an 
oxidising tendency a ring of this type may become stuck 
w fast ag to refuse to move when the machine is started. 
A well-designed ring should be formed in one truly circular 
piece without detachable jointe of any kind, and possess 
inertia beyond that necessary to overcome the 
tendency to “whip” or whirl. At high rotative speeds a 
nag which is too light churns or breaks up the surface of 
oil and creates “creeping " and throwing along the 
sart, and increases logs caused by evaporation, but, what 
8 most serious of all, the errant ring conveys little or no 
ol to the shaft. 


Various forms of chain had formerly some vogue, but 
the chain has many inherent disadvantages, and nowadays 
it is seldom used except on slow-moving machinery. To 
ensure an uninterrupted supply of oil the ring should sweep 
through a path unobstructed by metal projections, and 
easily clear the bottom and sides of the bearing oil-well. 
T wo- good forms of ring are shown in section at fig. 21. 
A perforated ring (fig. 23) has greater holding capacity 
than a plain one, but with the former there is a tendency 
to drag,“ especially with the heavy classes of oils. The 
writer has often wondered why so many makers still persist 
in turning out motors having bearings fitted with hinged 
or flap-doors opening outwards. Such a fitting, especially 
at the driving side, may easily prove a source of danger 
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Fie. 20. 


with the overhanging pulleys now so commonly used, and 
in dusty situations dirt accumulates on the lid, and when 
oiling time comes round, the bulk of the dirty matter oftener 
than not gets tipped into the bearing well. (This criticism 
is not meant as an advocacy for the pokey unget- 
atable order of bearing; by all means have bearings 
accessible, but at the same time reduce the possibility of 


' entry of injurious matter toa minimum.) Oil openings or 


inspection apertures covered with large single-hinged lids 
or doors are bad practice, except, perhaps, for machines 
working under engine-room conditions. Adequate means 
should always be provided for thoroughly draining bearing 
oil-wells, and it is a wise precaution when cleaning out a 
dirty bearing to give the interior of the well a good flush 
out with paraffin before refilling with clean oil. 

In some designs, the oil from the bearings insinuates itself 
inside the motor casing owing to the size of hole through 
which the shaft passes being unnecessarily large. A thick 
leather ring sandwiched between a couple of felt washers 
will effectually prevent this trouble, the device being fitted 
to the inside of the motor casing. Oil-thrower rings should 
always be so arranged as to come inside the bearing housing. 


| 
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Fic. 24. 


FriG.21.  F1G.22. Fi1G.23. 


Opinions differ considerably as to what is the best and most 
efficient form of ring, but & plain V section collar slipped on 
the shaft makes a very satisfactory and reliable device for 
this purpose ; it has, also, the merit of simplicity, which is 
more than can be said of the many weird contraptions 
one frequently comes across. The practice of grooving the 
shaft itself, thread-fashion, is a foolish fetish, and, moreover, 
it does not prevent oil creeping. 

With new machines the importance of clean bearings 
cannot be over-estimated. It is rarely indeed that intricate: 


e 
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cored castings leave the shop entirely free from traces, at | 
least, of moulding sand or other gritty substances. In 


addition to pickling and fettling, the usual practice of 
painting by brush does not always ensure the fixing of 
any sandy matter which may be lurking in, say, some rugged 
corner or unsuspected blow-hole. A better plan is to 
pour a sufficient quantity of suitable paint in the bearing- 
well, and after thoroughly swilling around, run off any 
surplas which may remain. The writer. has had his 
quota of experience of bearing troubles;arising directly from 
the presence of moulding sand. It is fairly well known 
that, whereas an ordinary ring-fed bearing will often 
work quite well for long periods even in the presence of 
gritty matter, a ball-bearing would be ruined probably very 
quickly; hence the advisability of seeing that such bearings 


are quite above suspicion before the machine so fitted is. 


started, 

Moulding sand, however, is not always to be blamed for 
seized bearings—oh new machines, at any rate. A handful 
of clean waste, of average shop quality, often holds in 
suspension enough gritty and other foreign matter to cause 


not a little alarm to the intelligent and conscientious user. 


Again, the precaution of cleaning out thoroughly new 
bearings on site is not always appreciated properly. Almost 
invariably, after a machine has passed test, and previous to 
packing, the bearings are emptied of lubricant, but 
seldom indeed is provision made for exclusion of dust or 
dirt during transit to the customer. In shipping on and off 


which dirt, mud, and the like will, often unavoi 
become deposited in the bearings. The inside walls being 
more or less sticky the dirt adheres thereto, on flypaper 
principle, and if too much is taken for granted because the 
machine tested out satisfactorily, trouble sooner or later 
ensues ; naturally, gritty matter is found, and a qualitative 
observation pronounces foundry sand, whereas, as 
likely as not, the disturbing cause will have had a more 
prosaic origin, probably a scraping of mud from a careless 
slinger’s boot. 

For obvious reasons some form or other of cable lug or 
thimble should always be used even for the smallest size of 
stranded: cable. A good pattern of mechanical terminal 
device (proprietary) is on the market, which provides an 
efficient and neat attachment, especially for flexible cording ; 
with the latter, efficient soldering is often a somewhat 
difficult matter where shop facilities are not obtainable. 
For heavy service the lug or thimble socket should always 
have at least one set-screw provided, not merely as a pre- 
cautionary measure, but to ensure rigidity between cable and 


rail, in slinging, &c., there are a score of different in bobo 
» 


‘socket during the sweating operation. 


A coat of white paint or enamel on the inside of a motor- 
shell is often of advantage, as it facilitates cleaning and 
elucidation of connections, especially where motors are located 
in dark and out-of-the-way places. As an aid to cleaning, 
a portable air-compressor is practically indispensable ; 
and there are objections to the employment of hand-bellows 
or syringes. 

In conclusion, by far the majority of electrical accidente 
occur through carelessness or neglect to take proper pre- 
cautions in working. For instance, a  properly-shaped 
screw-driver is somewhat of a rarity, and many mishaps 
have been caused through using an ill-shaped driver. In 
fig. 24 are shown correct and incorrect ways of forming a 
screw. driver nose. It is well, too, to remember that there 
is a limit to the versatility of the otherwise useful cutting- 
pliers. A stock of suitable insulated spanners is a good 
investment, and a pair of thin skin insulating gloves should 
never be despised, as they provide, at any rate, an excellent 
insurance against undesirable eventualities ; and this rather 
special class of risk is not, as yet, comprehended in the now 
common insurance coupon-policy of the daily news-sheet. 


To Develop Spanish Industries.—The Spanish Society 
for Promoting National Industries (El Fomento del Trabajo 
Nacional) is offering a prize of £200 for any new invention, pro- 
cess or improvement in the departments of electrical or mechanical 
engineering tending to the progress and-adyancement of the 
country's industries, Particulars of the offer may, we under- 
stand, be obtained from the Seoretariat del Fomento, 4 Plaza Santa 
Anna, Madrid. 


AMERICAN ELECTRIC COOKING CONDITIONS. 


AN instructive report on the subject of electric cooking 
conditions in the Western States was presented at the 
Portland Convention of the N.W. Electric Light and Power 
Association, in September last. In the area to which the 
report refers there are 389,842 domestic electric lighting 
eonsumers, of whom 220,042 are using gas for fuel, and 
2,481 electricity, leaving 167,319 homes which use some 
other form of fuel, and the authors consider ways and means 
of securing a large proportion of the latter as electric 
cooking consumers in the next few years. 

The figures are interesting, as showing the approximate 
Scope of future business in the area considered, also because 
it is evidently felt to be either unuecessary or undesirable to 
compete with the existing gas cooker business. 

No doubt a similar feeling exists in many of our own 
cities, where the dual interests of gas and electricity are 
under municipal control, but the fact remains that in this 
country the gas cooker has monopolised this class of business 
for so many years, and so effectively penetrated into the 
houses of practically every class of consumer, that electric 
cooking must necessarily be—and even now.is, ina small 
way—in competition with gas cooking here. 

Much has been written and spoken in this country on the 
huge possibilities of the electric cooking load, but we doubt 
whether any British central station engineer possesses 
reliable data as to the existing cooking methods employed 
in his area, or, for the matter of that, as to the type of 
cooking employed by his own electric lighting consumers. 

To return to the report: many of its conclusions cover 
ground familiar to our readers, as, for instance, the belief 
expressed that the ultimate residential rate will be one with 
a fairly high minimum bill, thus allowing the central station 
to furnish supply through one meter. 

Bat the average American consumer must be blessed with 
a singular amount of patience and understanding if the 
typical rate cited of the Buffalo General Electric Co. is a 
sample of future tariffs, and for our part, we prefer’ the 


` several types of domestic tariff adopted in this country, 


with all their oft-criticised shortcomings. 

The Buffalo rate is as follows :— 

8 o. per KW.-hour for first 60 houra’ average monthly use of 
miximum demand, 

5c. per KW.-hour for next 120 hours. 

14 c. per KW -hour in excess of 180 hours. ` 

N> maximum!demand figured less than 250 watts. Maximum 
demand taken as 25 per cent. of total installation, not including 
irons, heating devices, cooking devices, fans, vacuam cleaners, and 
utility motors, not exceeding $ H.P. in size. 

Discount 1 c, per K w.-hour on primary rate. $1 minimum. 

The subject of tariff making in its relation to the con- 
sumer and central station is an old story with us, and it is 
unlikely that we shall learn anything from our American 
friends in this respect. 

Every tariff is in effect a compromise between the rival 
demands of a particular class of consumer and the central 
station; to attempt to individualise charges, in fact, to 
“ make the punishment fit the crime," literally, as some 
people desire, is usually to court failure, for the true 
criterion of success in tariff making is the ultimate effect on 
the central station of the consumers en masse, and the 
tariff which is sufficiently involved to study the idio- 
syncrasies of the individual is too complicated for com- 
mercial use in this country. i 

It is considered in the report that electric cooking busi- 
ness can be secured with energy at 14d. per unit, because of 
its inherent advantages and the less shrinkage of electrically- 
cooked foods, and many consumers using this rate insist 
that their monthly bills are no greater than when cooking 
with gas—presumably costing from 3s. to 4s. per 1,000 fp. ; 
investigators who are also interested in the gas business, 
however, believe that electricity at 1d. per unit more nearly 
equals gas at the prices mentioned. s 

For heating water a rate of 4d. to *5d. per unit is con- 
Bidered necessary, though unprofitable and only justified 
because it may lead to the securing of the cooking load at 
a higher rate. The idea is to use low wattage heaters 


connected during tbe nigbt or all day, except when the 
range is in use. 
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On the subject of competition with gas, the views of the 
combination gas and electric men, set forth by one of them, 
should be appreciated on this side. 

As to the reasons why there are very few consumers cooking 
with electricity, even where the 1d. eléctric rate is given in 
competition with a gas rate of 5s. 3d. ($1:25) a thousand 
<b. ft., he points out that the most important is that 
people have become accustomed to cooking with gas and 
are equipped with gas stoves, water heaters, and other 
devices, and do not like to change from something they know 
to be satisfactory to something that is in an experimental 
stage." Again, the first cost of an electric range is cited 
as another drawback, and such apparatus is unlikely to 
be adopted, he considers, until the price is lowered con- 
siderably. A farther reason given is the lack of an electric 
water heater which is as satisfactory as the gas water heater. 
Hot water being a household necessity and mixed apparatus 
being undesirable, he believes that cooking by electricity 
will be restricted until the right pattern of water heater is 
introduced. | 

As regards the first two reasons given, we may as well 
realise that the gas cooking habit in this country is due in 
great part to the low cost at which the consumer can obtain 
the necessary apparatus, which can be hired on most reason- 
able terms in the great majority of cases—terms 60 low, 
indeed, that one suspects future gas consumption bears a 
a saben of capital charges.* — 

e price of electrical cooking apparatus, on the other 
hand, is such as to effectively deter ita general adoption, so 
that no body of public opinion in its favour is likely to 
result for sometime—although the number of individual 
opinions, very favourable to electric cooking, is growing 
rapidly. However, the gas-electric official goes on to admit 


There are certain obvious advantages in cooking with electricity, 
as compared t» cooking with gas, such as greater cleanliness in 
the use of eleotrioity, the fact that electricity does not burn up 
any of the oxygen in the room, thus, making an electric kitchen a 
healthier place ia which to work, and possibly more important 
than either of the above, it has been found by actual test that 
food cooked by electricity contains more of the original weight 
than when cooked by gas. In some cases the saving amounts to 
from 15 per cen“. to 25 per cent, of the original weight. As an 
instance in broiling a steak the gas flame consumes considerable 
of the juice which has a very high nutritive value; with the elec- 
trie broiler ths jaice is all saved, as there is no flame, With elec- 
tricity the haating is under absolute control and exactly the right 
temperature can be maintained for any operation; with gas, no 
matter how careful the cook may be, there is bound to be con- 
siderable variation and the same condition of heat cannot be 
assured on all oocasions. 

He conclades that the gas business in general will not be 
hurt, bat will be improved as electricity becomes more of a 
competitor, and with this the authors of the report agree. 

In discussing “selling policy,” the report advocates the 

necessity of the central stations doing the bulk of the sell- 
ing of apparatus under present price conditions; that 
deferred payments should be allowed; and that costs of 
wiring should be averaged and included in the contract for 
the installation, although, as an introductory argument, it 
is suggested that the stations may find it advisable to absorb 
the wiring cost. 
It is probable that before any great advance can be made 
in the adoption of electric cooking in this country, a 
co-operative movement on the part of the central stations 
forthe purchase of apparatus will have to be introduced, 
with a view partly to introducing a degree of standardisation 
in apparatus, and discarding any special features which 
experience with gas cookers has shown to be quite unneces- 
sary,and which consumers are unwilling to pay for, and 
partly to guaranteeing the manufacturers’ output in return 
for such a reduction in price as will enable competitive 
hiring rates to be offered. 


A recent Gas World analysis of a number of gas undertakings 
for the year 1914-15 shows average receipts from stoves and fittings 
—presumably from hire, hire-purchase, &o.—amounting to 1'21d. 

1,000 ob. ft. sold, against average maintenance costs amount- 
Ing to 1°25d. per 1,000 cb. ft. sold. 

Bradford is credited with receipts amounting to £917 and main- 
tenance costs of £4,474; Salford, receipts £1,225, maintenance 
49,531 ; Coventry, receipts £1,960, maintenance £4,842 ; Darlington, 
Hed 5 £3,246, 

€ do no course, w what proportions cooking apparatus 
bears to the total, but the principal underlying these transactions 
can be understood. 


In a leaderette bearing on this matter, the Journal of 
Electricity, Power and Gas, which also abstracts the report, 
says that before any great increase in sales can be 
expected . . the cost of electric ranges should be 
materially reduced. This should be possible with standard- 
isation of design, just as has been done in the case of vacuum 
cleanera, which sell for less than one-fourth the price quoted 
five years ago, and is being done in the case of electric 
washing machines.” | 


We entirely agree with our contemporary as to the neces- . 


sity of introducing some degree of standardisation as between 
the various makers of cooking apparatus, although the subject 
is beset with greater difficulty here, where things are made 
to last years, than in the States where very often a short 
life and & merry one" appears to be all that is asked for 
and provided for, and where, consequently, improved 
standards can be more frequently introduced. 

The only solid argument against standardisation—on the 
score of its hindering the introduction of improvemente—is 
worn somewhat threadbare in view of the fact that the most 
acceptable general type of apparatus has already been settled 
for us by our gas frieuds, to whom we should feel indebted 
rather than otherwise for having ascertained definitely just 
what will satisfy the average user of to-day. 

If we can agree to so much, and it is apparent that a 
majority of the makers of electrical cooking apparatus do 
agree, in principle, then the problem is narrowed dowu prac- 
tically to an agreement on one or two standard sized cookers, 
and the construction of electric heating devices within 
certain limiting dimensions, and having standard methods 
of attachment, and we doubt whether such restrictions, if 
it be conceded that they are commercially desirable, will 
hamper technical development to any undesirable or 
appreciable extent. Probably the reverse will be the case. 

While it is well to keep the ideal always in view, our 
practical efforts will inevitably be influenced and severely 
limited by the prosaic question of what we can afford 
to supply at the market price, the latter being fixed for us, 
within certain limite, by economic considerations. Excellent 
as are the results obtained by.electrical cooking, this factor 
cannot to any appreciable extent influence progress, because 
it is not realised by the public generally, and, indeed, cannot 
be until the apparatus is obtainable on somewhat similar 
terms to those offered with competitive apparatus. To 
paraphrase the historic recipe of a oelebrated cookery-book, 
“ To cook electrically, you must first get your stove.” 


THE CORROSION OF METALS. 


A GENERAL discussion on " The Corrosion of Metals " formed the 
programme of the Daoember meeting of the FARADAY SOCIETY. 
Sir Robert. Hadfield, President, who introduced the subject, was 
in the chair, and papers were read by Dr. C. H. Desch, who dealt 
with the effect of the physical nature of metals on the process of 
corrosion, by the President, Dr. J. Newton Friend, Mr. Leslie 
Aitchison, and Mr. 8. Whyte, on various aspects of the corrosion 
of iron and steel, and by Mr. Arnold Philip and Mr. W. E. Gibbs, 
on the corrosion of brass. Amongst those who contributed to the 
discussion following the reading of the set papers were 
Prof. H. C. H. Carpenter, Dr. W. Rosenheim, Dr. E. K. Rideal, 
Mr. U. R. Evans, Mr. L. Pendrith, Dr. T. M. Lowry, and Mr. A. F. 
Dismore. ; 

Numerous examples of non-corrodible metals and alloys and of 
interesting ens of corroded metals were exhibited by 
Sir Robert Hadfield and Dr. Friend, and Mr. Robert Lennox had 
an exhibit of a variety of articles made of his well-known non- 
oorrodible ferro-alloy known as " Tantiron." 

General Considerations on  Corrosion.—The importance of the 
subject is manifest, whether on the ferrous or non-ferrous side. 
With regard to the former, it is estimated that the world's annual 
losses of iron due to oorrosion amount to hundreds of thousands of 


‘tons. To reduce this to a minimum is to conserve our national 


stores of coal as well as iron, so that the invention of a cheap and 
workable non-oorrodible iron or steel is a work of considerable 
national value. In the non-ferrous field the matter is no less 
important when we consider the constant corrosion always taking 
place in condenser tubes, economisers, feed-water heaters, pro- 
pellera, and a hundred other things in contact with fluids. A 
concrete illustration of the cost of preventing corrosion in a 
particular case will be of interest. To protect the boilers of the 
Jnusitania and the Mauretania from corrosion, 84 pure zinc plates, 
each weighing some 20 lb., were used in each boiler, and these were 
renewed four times a year. This meant an annual cost of £8 400 
per ship, at the present price of zinc. 


à 
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Dr. Rideal, in the course of the discussion, defined corrosion 
as resulting from an irreversible change proceeding with a small 
velocity and taking place on the common surfaces between two 
or more phases, the products of which change are continually 
removed from the sphere of action. Provided the word " phase” 
indicates physical state (e.g., state of strain or mode of crystallisa- 
tion) as well as chemical composition, thie definition suggests at 
once that oorrosion is an electrolytio phenomenon, & result of 
numerous minute voltaic currents set up between the different 
" phases " on the surface of metals. This view would appear to be 
generally adopted, although, as will be seen later, there are differ- 
ences of opinion as to what constitute the phases in the case of 
brass. As to the medium (or electrolyte on this theory), this may 
be the atmosphere, or some constituent of it, such as water vapour 
in pure air, or acid vapours in manufacturing towns, and special 
media such as gases in acid liquids. There is also corrosion by 
heating, but this is only a special condition of one or other of the 
above cases. | 

Methods of studying corrosion received a good deal of attention 
at the meeting. The ideal method is, of course, to test the 
material under normal working conditions, but this is too slow a 
process for ordinary purposes, and artificial corrosion has to be 
resorted to. In the case of iron or steel, simple immersion in 
water or acids has usually been adopted. In the case of brass, 
electrolytic oorrosion — using the test piece as anode—in salt 
solution yielded inetructive results, but it must never be forgotten 
that the results of a laboratory test must always be accepted with 
caution, unless it is certain that it imitates practical conditions. 
Another point strongly brought out in the discussion was the very 
different power of resistance to corrosion possessed by the same 
material under varying practical conditions. Thus an iron or a 
steel that will resist the Thames water has been found to be 
exoeedingly corrodiole in London air. 

Another important aspect of the subject discussed, and it is often 
overlooked, was methods of measuring corrosion. Merely com- 
paring losses of weight in laboratory experiments may be very 
misleading. It is necessary, as Dr. Desoh pointed out, to distin- 
guish the different forms in which the constituents are removed. 
The material, for example, may dissolve, the produot of corrosion 
may be loose and flocculent, or adherent and protective ; protective 
layers, indeed, of basio salts are quite an important factor in the 
resisting properties of metale. Again, corrosion may either take 
the form of pitting or of uniform surface action; obviously, a 
weight test in either case may lead one altogether astray. It is 
points suh as these that render corrosion so difficult to investigate 
experimentally. j 

Corrosion of Iron and Steel.—T wo main aspects were discussed, 
first, by Dr. Friend, the relative corrodibilities of iron and steel, 
and, secondly, by Sir Robert Hadfield and Mr. Aitchison, the 
influence on steel of the special additional metals now commonly 
employed—silicon, chromium, nickel, manganese, tungsten, vana- 
dium, and others. Dr. Friend has come to the oonclusion, and in 
this he was corroborated by some praotioal testa that Mr. L. 
Pendrith bas been making, in conjanction with Mr. F. W. Harbord, 
that there is no simple answer to the question, which is the more 
corrodible, iron or steel? The answer depends both on the nature 
of the oorroding medium and the standard of corrodibility to be 
adopted, and the problem really is, which is the best typa of iron 
or steel for any particular purpose? 

Sir Robert Hadfield's summary of the resisting properties of 
the steel alloys he has been working on for so long was most 
interesting. Confining ourselves to corrosion tests made in 50 per 
cent. sulphuric acid, it is noteworthy that the silicon and tungsten 
steels both have a mioimum oorrosive point, the former at 34 
per cent. content, the latter at 2'2 per cent. On each side of these 
minima the rise in corrodibility is rapid. Nickel steels in this 
medium show a steady fall in corrodibility with increasing nickel 
content, while in the chromium steels there is a steady rise. These 
results show how important a factor is the corroding medium, for, 
in practice, nickel steels are not incorrodible, and although they 
often remain so until corrosion commences, they rapidly deteriorate 
after it has once set in. On the other hand, chromium steels in 
practice are highly resistive. As far back as 1892, Sir Robert 
Hadfield found that 10 per cent. chromium oonferred on steel 
practical freedom from ruet, and there is now on the market table 
cutlery made from what is known as stainless steel—because 
it does not tarnish in food or acids—oontaining from 10 to 12 per 
cent. chromium and 0°3 to 0'4 per cent. carbon. The mechanical 
properties of this steel, after suitable heat treatment, are also 
found to be excellent, and the possibility of using it for such 
purposes as dock gates is under consideration. 

Mr. Aitchison's exhaustive experiments were in general agree- 
ment with those brought forward by Sir Robert Hadfield. The 
corrosion of steel in tap water, 3 per cent. sodium chloride and 
1 per cent. sulphuric acid solution, increased with the addition of 
any third element up to about 5 per cent., with the exception of 
chromium, which conferred a permanent decrease of corrodibility 
(although it did not do so in.10 per cent. sulphurio acid). 
Generally speaking, high chromium steels were the only ones 
which showed to any real advantage over pure mild steels, The 
effect of varying amounts of carbon in pure steels was interesting, 
for it decreased the oorrodibility up to about 0˙5 per cent., 
increasing it above that point, This was significant, commented 
Dr. Rosenheim, for it was the second property of steel reaching & 
critical point at that carbon concentration. Mr. Aitchison 
subjected all his specimens, both before and after corrosion, to 
microscopic examination. It appeared that even in pearlite it 
was always the ferrite which was attacked, by the production 
first of etching pits, which spread gradually over the whole area. 
The carbide was always unattacked, and simply dropped away 


mechanically, but it acts as an aid to corrosion, by providing 
& definite cathode for the ferrite or for any solid solution present 
acting as ferrite. Twinning increased corrodibility. It was strange 
that one of the least homogeneous of the materials examined— 
a 20 per cent. chromium steel — was corroded least. Mr. Aitchison 
considers that the true secret of non-corrodibility lies in some 
property of ‘the solid solution— perhaps its solution pressure— 
which is to be found as a consequence of ita chemical composition, 
coupled with heat and mechanical treatment. The solution 
pressure of iron iteelf is never low enough to prevent corrosion. 

Mr. C. F. Dismore, in the course of the discussion, claimed to be 
able to convert cast-iron, with a high carbon contact, into non- 
corrodible steel, by an electrolytic process which he had hit upon. 
This rather startling claim was received with a good deal of scepti- 
cism, and we must await further evidence before accepting it. If 
it were a mere skin effect it would be intelligible, but the claim 
went far beyond that. 

The Corrosion of Brass.—In lieu of the usual theory that the 


corrosion of two-phase brass by sea-water is due to the action of 


electrolytic currents set up by minute couples of adjacent crystals 
of metals of different phase, Mr. Arnold Philip put forward for 
consideration the view that it is minute zino-copper couples that 
act as voltaic cells, In auto-corrosion the current would flow from 
the zinc element, forming zinc chloride, to the copper forming 
caustic soda and depositing hydrogen. Thus polarisation will stop 
further action unless oxygen is present to counteract it. If it is, 
dezincification takes place, with separation or corrosion of copper. 
Tne theory is also shown to support the well-known fact that 
higher rino content, such as in Muntz's metal, lowers the rate of 
corrosion, a fact otherwise difficult to explain, for a 70/30 brass isa 
single-phase, and 60/10 brass a two-phase system. Mr. Pailip dis- 
cussed at some length the cases of contact-corrosion and the corro- 
sion of brass by external current, and he worked out expressions 
giving the relative magnitude of the action in those cases which, 
he said, agreed with observation. l . 

Mr. Philip's theory was not kindly received. It was pointed 
out that if brass really were a mosaic of copper and zinc, corrosion 
would take place much more rapidly than it does. The evidence 
of the microscope and the equilibrium curve showed that the view 
that there is no chemical combination between the conetituenta of 
brass is quite untenable, and that it was highly improbable that 
zine and copper could exist side by side in brass. Moreover, zino 
in contact with copper should go into solution more easily than 
zinc alone, and the copper should not dissolve at all. This is not 
the oase, and the E. M. F. of brass in sea-water resembled that of 
copper rather than zino, while a mixture of brass and zinc, said 
Mr, Gibbs, had the same E. M. F. as pure sinc—a questionable state- 
ment, in our opinion. Me. Gibbs himself, who, by the way, is at 
present acting as honorary investigator on the Corrosion Committee 
of the Institute of Metals, also, in his paper, dealt with the sea- 
water corrosion of 70/30 brass, and in this he arrived at the con- 
clusion that a solid solution of zinc and copper is intermediate in 
character between a physical mixture and a chemical compound. 
There probably exists he thought, a kind of physical" combination 
in which the chemical character of the constituents is not changed, 
but only modified. Apart from ite theoretical considerations, Mr. 
Gibbs's paper contained a great deal of valuable information on the 
influence of a namber of important factors upon the rate and 
character of the corrosive attack of sea-water on brasses, and 
those interested are advised to refer to the original paper. 

At the conclusion of the disoussion, Mr. Elliott Cumberland 
gave a demonstration of his electrolytic process for preventing 
corrosion of all metals immersed in liquids. The method 
consiste in introduciog a higher counter E.M F. than that causing 
the corrosive action, and it has proved itself to be the only 
effective method of overcoming the dezincifloation of condenser 
tubes. Continuous current is supplied from a 10-volt dynamo 


-to pieces of iron suspended in the liquids, which act as anodes, the 


cathode being the metal protected. The anodes last from 
18 months to two years, and the cost of the purrent, too, is 
inconsiderable, on account of the low voltage. The system has 
been installed in many steamships with, it is stated, highly 
successful results. 


TECHNICAL EDUCATION. i 


THE continuation of the war is by no means preventing the con- 
sideration in different belligerent countries of the important 
problem of the supply of skilled labour after the conclusion of 
peace and the indirect part which education at the present time 
should play in the production of future artisans and professional 
engineers. Asa newspaper correspondent stated a week ago, the 
professione, like other lines of life, will then have been deprived of 
much valuable material and the question now is to give & good 
education to those boys with whom the future of England lies. 
In this connection attention is again drawn to the county scholar- 
ships which assist boys on from stage to stage until they reach a 
university. But the war has made heavy calls upon the teaching 
profession, and further demands in this direction are in early pro- 
spect. It is for this reason that the important conference of 
teachers and others interested in education, including representa- 
tives of the County Councils’ Association and numerous educational 
associations, recently adopted & resolution expressing the opinion 
that as the national prosperity at the close of the war will 

depend upon the supply of young citizens well trained for the ful? 
discharge of national obligations, no curtailment of the provision 


Vol. 78, No. 1,990, Janvazy 14,1916.) THE ELECTRICAL REVIEW. | 61 


of higher education should be made, evening school work should 


be continued, and the children of poor parents should be enabled 


to take advantage of such facilities by means of scholarships. 

The question is also attracting attention in France and Germany. 
In the former country, although & scarcity of labour in general 
prevailed before the war and will become sggravated on its con- 
clusion, most consideration appears for the moment to be devoted 
rather to the problem of the production of mechanical and elec- 
trical engineers than to the improvement of the training of 
youthe, which is the more necessary, so as to form them into 
skilled workmen. In this connection M. J. H Jacobsen, discussing 
recently the proposed development of the French electrical engin- 
eering industry, asked whether the manufacturer who was 
endeavouring to apply the methods of intensive production was 
sufficiently seconded by his staff and workmen. The reply given 
by this French engineer was a negative in general. He, however, 
apparently abeolves the workmen from any blame from a technical 
point of view, because their education is incomplete, and tbeir 
eocial difficalties prevent them from uiriog the requisite quali- 
fications on their own account, but nothing is said in regard to the 
degree of their diligence. The course of workshop instruction 
and study, in his opinion, should not only be free of any expense 
to apprentices, but, as soon as they begin to show the least 
efficiency, they nught to be paid so as to permit them to carry their 
practical education to a conclusion, We will not follow M. 
Jacobeen in his observations in regard to the staff beyond men- 
tioning that one of his ideas is that the manufacturers can help 
the staff and at the same time assist themselves, bat will now 
turn to Germany, where an important pronouncement was recently 
made, not by an educetionist, but by the general manager of the 
large engineering undertaking known as the Augsburg-Nuremberg 
Machinery Works, in a paper presented to the Association of 
German Engineers, on The Engineer as a Promoter of National 
Biucation.” As was mentioned in this journal several years ago, 
Germany was then ove flowing with highly-trained profeesional 
men of most classes, including engineers, and the only result at 
that time was the production of a superabundance of men for 
whom no profitable occupation was available. But the turn of 
these men apparently arrived with the preparation for and the course 
of the war. The idea of the general manager of the company in 
question now is that this prooess should be repeated on a grand 
scale for the whole of the country, so that every competent youth 
should become & highly educated and skilled workman, and that 
this form of education should be absolutely free. But let the 
general manager speak for himself :— 

Dr. von Rieppel stated that German culture and civilisation 
would lead the economic life of the country to further prosperity 
after the termination of the war. It was. however, necessary for 
that purpose that the former hatred between parties and classes 
ehonld not blaze up again, but that the present unity should 
be permanently maintained. Apart from religious differences, 
the division in the nation in the past eri-ted principally 
between workmen and employers, that is between two classes 
dependent upon each other, and between whom stood the engineers 
by reason of their profession. Ia his opinion the dividing 
antitheses were founded solely and only upon different concep- 
tions of the duties and rights of citizenship of the individual in 
relation to the whole community. To need self-comprehension 
the young citizen, irrespeoti ve of whether he would be a future 
employer or workman, must first be instructed in these rights and 
duties and in the problems of a system of State. The schools, 
however, scarcely devoted any consideration to this side of educa- 
tion, and in the widest circles there was a lack of understanding 
as toits importance. Although the war would clear away many 
preferences and prejudices, it would not do so in such a 
fandamental manner as to maintain unity over the conceptions of 
the leaders of parties and classes after peace came. The problem 
would consequently remain for them as to how they as engineers, 
without oocupyine themselves with politics, could support in their 
own ciroles the efforts to mitigate the antagonism of classes in the 
tense and spirit of the rules of the Association. The author con- 
sidered that that was poesible if they restricted themselves to the 
education problems comprised in the matter, which he regarded as 
(1) the equal possibility of education for all classes of the 
nation; and (2) education in citizenship. As to the first point, 
Dr. von Rieppel remarked that the opinion was gaining 
ground that the sharp division between elementary 
schools and intermediate schools could not be permanently 
maintained. The premature transfer from the former school 
to the latter, which was now stipulated at the age of nine 
or 10, must be discontinued ; an organic connection must be 
established between the two schools. But the school fees must be 
remitted in order to facilitate the attendance at school of talented 
children of poorer fellow-citizens. The German elementary 
school occupied the first position in regard to system and oom- 
pulsory extension over the country. On the other hand, the 
. American school, with its greater versatility and the greater 

incentive which was given to the children for higher education, 
was better for the great masses of the population. In particular, 
the American school was superior to the German in the sense that 
it formed the basis for each further study, everyone having the 
possibility of climbing to & higher stage. The premature transfer 
of pupils of middle class families to the classical school, which 
now took place in Germany at the teuth year, brought about a 
keen division inthe great ma«ses of the population, aud it was all 
the more unfortunate as it was regarded as a privilege of wealth, 
This division had the further unfavourable influence of causing 
the better educated children of the higher clases of citizens to be 
5 intercourse with the lower classes of the popu- 


The sharp antitheses which existed were, therefore, not 


to be wondered at, The possibility only existed to an inadequate 
extent for the continued professional and citizenship education 
beyond the school obligation incidental to the elementary and 
continuation schools, whilst Germeny occupied the last position 
in regard to publio libraries. The nation had reached such a 
high degree of welfare that juvenile labour in industries was 
able to be entirely dispensed with up to the J4th year. 
Bat the higher grades of the national schools should be 
so improved that a transfer would be possible to the 
practical schools at the age of 14 without loss of time. 
This object could be achieved by slightly restraining the 
special instruction branches in the practical sohools, and by 
advancing the instruction in the national schools. In this way, 
the German would obtain the equal of the American organisation 
by means of a kind of intermediate school. A large portion of the 
German classes of the population would thereby find the way open 
to higher sims still at an age when an opinion could be better 
formed as to the special talents of a child, If to this were added 
complete freedom of instruction in the national and practical 
schools or higher practical schools, a path in an upward 
direction would be opened to education in the lower layers 
of the population. This step, in the opinion of the author, 
would remove mauy grounds for dissatisfaction, and the attach. 
ment to the institations of the State would be advanced. 
The particular German State which had the courage to 
establish ad organic connection between the eight classes of 
national schoola and the five clasees of higher practical schools 
wou!d be glorified for this action by the nation in future years. 

It is impossible for us to follow at any length the observations 
made on the second point raised by the general manager. His 
argument, however, lies in the direction of showing that, after 
leaving the elementary schools for the continuation schools, 
the scholars should be instructed in the privileges, rights and 
obligations of citizanship, so that, instead of merely forming one- 
sided ideas on the subject and on the oc mpulsory necessities of 
the economic life—fostered, as they are, by certain newspapers 
in'the years intervening before they enter the army at the age 
of 20—they would fully understand both sides of the problem, 
and would become better citizens and better workmen. It is, 
therefore, contended that engineers and techn cal men in 
general should render assistance in the execution of this pro- 
gramme for the benefit of the community. Naturally, the 
scheme is merely a paper outline at the present time, although it 
has secured advocates in other circles, It would not, however, be 
surprising if something were done after the war generally to 
improve the technical education of the boys, quite apart from what 
will be accomplished, or is baing carried out in connection with 
the education of soldiers partly disabled through the war. The 
Krupp Co., for instanoe, is already offering besides reinstating 
returned soldiers or re-employing them as far as possible—not for 
office work or as messenger, &v., but in the shops themaelves—to 
grant financial assistance to competent men to attend classes in 
machine construction. We mutt, therefore, hot overlook what is 
proceeding in other countries in order that we may be better pre- 

on the conclusion of peace for the great industrial conflict 
of the future, than we were for the disastrous war of tle 
present, : | 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


By J. R. BEARD, M. Sc., A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, December, 1915.) 


(Concluded from page 30.) 


Most Suitable Distribution Voltage.—In settling the distri- 
bution voltage the primary consideration is that it shall be 
sufficiently high to ensure that the voltage variation at the 
boundaries of the supply area can be kept within a reason- 
able amount without putting an excessive amount of copper 
in the feeders. It ie usually desirable that the voltage varia- 
tion should not exceed 5 per cent. either side of the normal, 
i.e., a total of 10 per cent., and from this about 24 per cent. 
should be deducted for transformer voltage-drop, leaving a 
permissible maximum drop of 74 per cent. in the high-pressure 
mains. Fig. 5 shows that under the same conditions the 
current density in the mains, and therefore the resietance 
sone on per mile, is approximately independent of their 
section. e actual figures taken from fig. 5 are given in 
Table V. 

As the power factor of most distribution systems is less than 
unity it 1s also necessary to take account of the inductive 
voltage-drop. This is not independent of the section, but 
given the current density from Table V and the frequency of 
the system it can be readily calculated from the size and 
spacing of the conductors. Fig. 9 shows, for several typical 
sizes of both underground and overhead mains at various 
voltages, the relative amount by which the inductive drop 
increases the total voltage-drop at various power factors. The 
calculations are based on a frequency of 50 cycles per second 
and on a constant current density, since the economical 
value for the latter is independent ot the power factor. They 
also assume the use of ordinary 3-conductor mains; if 
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arranged for split-conductor protection the inductive drop 
would be appreciably reduced. 


TABLE V. 
Resistance voltage dro 
Am inch 
at marimnm load, | between phases per mile 
Type of main. With | | With 
With the loading r. With the Indie bor. 
economical | respadding coonomical responding 
loadiog. to b p r cent €- to 5 per cent. 
extra cost. | extra cost. 
—— oe eee on —ä—— n — ~ —— — -x mm — — H— E — — 
Underground mains 910 635 681 00405 
up to 11,000 volts ' | | 
20, 000-volt under- 1.190 800 888 597˙9 
ground mains | | 
Overhead mains up 800 540 599 M 404 
to 20,000 volts | 
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It is evident that the maximum radius of distribution and 
area of supply at a given voltage will vary according to 
the power factor of the system and to the various factors 
which determine the inductive p. but in order fo give an 
approximate idea of the relative figures for the maximun 
radius and area at various voltages the curves given in fig. 16 
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Fic. 9.—ErFrect or INDUCTIVE Drop AT 
DIFFERENT POWER FAOTORS FOR VARIOUS 
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have been prepared on the following assumptions :—Permis- 
sible voltage-drop, 7.9 per cent.; average power factor, 0.8; 
a network comprising equal lengths of underground and over- 
head mains; an average crose-section of main of 0.15 square 
inch; a frequency of 50. i 

It is interesting to note that, although it is more econo- 
mical to run higher-voltage cable at an increased current 
density, the curves of both area and radius have still a steep 
upward tendency at 20,000 volts. This would be further 
accentuated if allowance were made for the fact that the 
average cross-section of main tends to decrease at higher 
voltages, with a corresponding decrease in fhe value of the 
inductive drop relative to the resistance drop. 


o 1000 $000 0 5000 
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It is, however, not sufficient to settle the distribution volt- 
age on the basis of permissible voltage-drop alone. It is also 
important to choose that voltage which gives the cheapest 
distribution system, and from this point of view it may 
often pay to use a voltage much higher than that which is 
required by the conditions of voltage-drop. Generally speak- 
ing, the higher loads which have to be dealt with, the 
higher is the economical voltage; but it is also necessary to 
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Fig. 10,—RADIU8 AND AREA OF DISTRI- 
BUTION AT VARIOUS VOLTAGES. 
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DISTRIBUTION VOLTAGE FOR 5 PER CENT. 
INCREASED Cost OF DISTRIBUTION SYSTEM. 


take into consideration the proportion between the total num- 
ber of switcltes required and the total mileage of mains, as 
the cost of switchgear increases with the voltage. Fig. 11 
vives fairly safe figures for the annual cost per switch at 
diferent voltages on the basis of annual char of 8 per 
cent. on the switchgear and the corresponding building 
accommodation, and these figures have been used in the fol- 
lowing investigation. 

Taking a system comprising 24 aub-stations evenly spaced 
as in fig. 8 (a), and allowing an average of 24 switches per 
sub-station for controlling the step-down transformers, the 
total annual cost of switchgear and mains has been calcu- 
lated for various distribution voltages and various eub-station 
loadings. In addition, the spacing of the sub-stations has also 
been varied so as to give several comparative proportions 
between the number of switches and the mileage of mains. 
From these results the series of curves given in fig. 124 have 
heen plotted showing the most economical voltage under the 
varying conditions. 

It will be seen by reference to fig. 6 that the annual coste 
of mains of varying sections he approximately on straight 
lines, and it is therefore permissible, by plotting the curves 
in fig. 124 to a base of average demands, to make tbe results 
applicable to any arrangement of network whatever its type 
or extent. In order to find the most economical voltage for 
a given distribution of loads, the procedure would then he to 


FIG. 11.—ARNUAL Cost OF 
‘SWITCHGEAE PER PANEL. 


assume a voltage which it is anticipated will be about correct, 
to lay out the distribution system on this basis, calculate 
from this the average number of kilovolt-amperes per mile 
of main and the number of switches per mile of main, and 
then from these two figures find from the curves in fig. 124 
what the most economical voltage would be. If the original 
voltage which had been aesumed should prove to have n 
so incorrect that the arrangement of feeders and the number 
of switches would be appreciably altered by the adoption of 
the revised voltage, it may be desirable to lay out the system 
afresh with the revised voltage und afterwards check the 
results again with the curves in fig. 124, the method being 
thus one of trial and error. Asa rule, however, the first volt- 
age assumed should be sufficiently ei: se 
to the correct figure to enable the latter 
to be obtained by the first trial. Phe 
economical voltage obtained in this way 
must, of course, be always checked to 
ensure that it also meets the require- 
ments of voltage-lrop. 

In order to give some idea of the 
extent to which the economical voltage 
can be departed from, the curves given 
in fig. 128 have also been calculated: 
these show the upper and lower limits 
of voltage corresponding to an increase 
of 5 per cent. in the cost of the distribu- 
tion system. The limits are fairly wide. 
but, if they are exceeded, the extra cost 
of the distribution system increases at a 
cumulatively rapid rate. In practice it 
is advisable to adopt a voltage in the 
neighbourhood of the upper limit in 
order to keep down the voltage-drop as, 
much as possible and also in order 
to make allowance for the increase 
in the density of load which will 
usually occur. À 

As might be expected, fig. 12 shows that the heavier the loads 
to be supplied and the more they are concentrated the higher 
is the most economical voltage. It should be noticed that the 
curves show no signs that at 20,000 volts the maximum econo- 
mical voltage has been reached, provided the system loading is 
heavy enough, and hence for the larger systems of the future 
we may expect that for economical reasons alone the di-iibu- 
tion voltage will be raised above 20,000 volte. 
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These calculations only refer to underground mains; with 
overhead mains the economical voltage will be higher, since 
there is so little difference between their cost at various 
voltages. 

In order to see what are typical figures in actual practice 
for the number of switches per mile of main and the average 
number of kilovolt-amperes per mile of main, the following 
table has been prepared for two typical systems for which the 
author has had access to the necessary data, and as a matter 
of interest the corresponding economical and limiting values 
for the distribution voltage have been deduced from fig. 12. 


TABLE VI. 
System voltage actually adopted ... 


5,500 20,000 
Number of switches per mile of main .. 2.63 0.725 
Average maximum kilovolt-amperes per 
mile of main mie bd) M 50 3,500 
Most economical system voltage ... . 0,700 16, C000 
Upper and lower limits for system 9.500 20.000 
voltages with 5 per cent. extra cost of | Pe 12.000 
distribution system 3,200 , 


In conclusion, the author wishes to record hie obligations 
to the Newcastle-upon-Tyne Electric Supply Co., Ltd., and 
associated power companies on the North-East Coast, and to 
their consulting engineers, Messrs. Merz & McLellan, for 
permission to use much of the data on which the conclueions 
of the paper are based. 


€————MÀ 


SOME DIFFICULTIES IN THE DESIGN OF 
HIGH-SPEED GENERATORS. 


Prof. A. B. FIELD'S paper on this subject was discussed by 
the MANCHESTER LOCAL SECTION of the INSTITUTION OF ELEC- 
TRICAL ENGINEERS on November 30th, 1915. An abstract of 
the paper was given in the EvLectTRIcAL Review for December 
3rd, 10th and 17th, 1915. 

Prof. MILES WALKER assumed that the author did not advo- 
cate a departure from the solid type of rotor in cases where 
the stresses were not as high as in large machines run at 
very high speeds. The rotor winding shown in fig. 8 had 
been proved to be perfectly satisfactory to use in erdinary 
shop practice, but for large rotors dealing with many thou- 
sands of ampere turns per pole at high peripheral speeds, a 
better winding could be put forward. [Prof. Walker then 
described a winding, details of which were given in our 
report of the London discussion.] The plan of getting the 
stator coils a long way back from the rotor was very good. 
If the slots were made 3 or 4 in. deeper than at present, it 
would be possible to get quite a wide space between stator 
and rotor coils; this permitted of sufficient leakage flux to 
cut down the stator current on short circuit and obviated the 
necessity of providing an expensive reactance coil, which 
caused a certain amount of loss. The extra depth of slot 
proves a good cooling surface which could easily be cleaned. 

e general mechanical arrangement was much preferable to 
the type of machine where everything was bunched near the 
rotor with only ventilation behind—here they had the ventila- 
tion in front on the rotor side. 

Mr. F. A. Keyser described a system of ventilation which 
eliminated. some of the objectionable features of axially venti- 
lated machines. In the case of an 8,000-K.v.A. 2.400-R. P. vi. 
machine, axial vent chambers were provided in the usual 
way by means of holes punched in the core laminations. Nine 
radial air ducts, each ł in. wide, were provided instead of one 
central duct. Each axial duct was, therefore. divided into 
ten equal sections, which were connected together by means 
of a system of axial tubes welded to the ventilation spacers. 
At certain places the connecting tubes were left out and semi- 
circular distance pieces used which allowed the air to escape 
from the axial ducts to the radial ducts. The air outlets were 
evenly distributed over the whole length of the core, an equal 
number of axial ducts delivering to each radial duct. In 
addition to the elimination of the large central discharge. 
another advantage could be obtained by arranging the air 
streams to secure a counter-flow action, the air streams 
m adjacent ducts having opposite directions of flow. This 
arrangement reduced the high temperature which occurred 
near the air outlet of axially ventilated machines and equalised 
the temperature over the whole length of the core. 
nection with stator coil bracing and the type of armature 
winding for turbo-generators, the diamond type of winding 
illustrated in the paper had been extensively used in the 
United States. A disadvantage of this winding was the open 
slots, which introduced extra losses; if wide slots were used, 
magnetic wedges were absolutely essential. Concentric 
winding had the advantage that each bar could easily. be 
replaced without disturbing the remainder. but, generally 
«reaking, a breakdown necessitated complete rewinding. The 
semiclosed slots were also of advantage. Referring to rotor 
col bracing. he gave an example of a 15,000-K.v 4. 1,500-n. P. M. 
=pele machine having a radial forged rotor of 46 in. diameter 
Weighing 22 tons. The torque developed on short-circuit waa, 
roughly, 15 times normal, and this produced a force of 15 Ib. 
acting on each Ib. of copper. The maximum deflection of 
the winding, which was 14-in. width copper, was .015 in. 

only the fly-wheel effect of the turbo was taken into 
« 


In con- : 


account the deflection was .008 in. These figures suggested 
that a substantial field strap would suffice to prevent damage 
after a short-circuit without extra bracing, and this was. 
verified in actual tests on machines of 15,000 Kw. 

Mr, G. D. Seaton said there was no less than 100,000 Kw. 
of high-speed generating machinery out of commission in this 
country. The speed did not seem to be the source of trouble, 
as in almost every case it was the stator that proved defective. 

Mr. JUHLIN said the author's figure of 20,000 lb. for the 
stress inside the rotor was probably under rather than over 
the mark, and in order to secure the disks on a through 
shaft it was necessary to shrink them on with stresses con- 
siderably above the running stresses. It was also required 
that the disks should fit the shaft when running at maxinum 
speed; otherwise the disks would float, which was not per- 
inissible. Fortunately, this -country was well situated to 
obtain steel forgings of large and small sizes, and for that 
reason it was probably unnecessary to adopt a disk construc- 
tion until very extreine sizes were encountered. British steel 
makers were prepared to supply very large rotors having 
excellent physical properties in both radial and tangential 
directions. American steel makers had not yet been able to 
guarantee such radial test pieces. The following details repre- 
sented the procedure adopted by one of.the copa British 
steel makers in the manufacture of large rotors:—An ingot 
of approximately 115 tons and 94 in. in diameter would be 
issued, 50 per cent, being cut off at the ton end to ensure 
homegeneity of material. A 12,000-ton press would forge the 
ingot down to the required diameter, the ends being forged 
down in a smaller press. The reduction in area would then 
be about 21 to 1. so that the work done was quite consider- 
able. After rough machining the rotor would be thoroughly 
annealed, and in this process probably more was done to the 
quality of the steel than was generally appreciated. Regard- 
ing the internal stresses, which were very high unless the 
material was treated exceedingly carefully, it was to be noted 
that in the finished rotor there were, radial ducts dividing the 
rotor into sections to a considerable depth, 6 to 8 in. These 
ducts would materially tend to release the stresses in the 
longitudinal direction. The slots for the coils and the ventila- 
tion ducts under the slots would to a certain extent release 
the stresses in the tangential direction, so that in the finished 
rotor the rémaining initial stresses should be fairly well 
released. The critical speed could be calculated much more 
accurately in the case of the solid rotor, and the stiffness of 
construction permitted a smaller diameter for a given output, 
which would give a slightly better efficiency. It would also 
be possible to use self-contained blowers in many cases where, 
with the author’s construction, the increased length would 
make it impossible. By placing the slip-rings outside the 
bearings, the distance between bearings was considerably 
reduced, and at the same time another objectionable feature, 
high peripheral speed. would be obviated; greater accessi- 
bility to slip-rings was also obtained. The ultimngte cost of a 
rotor constructed of plates would probably be slightly less 
than the cost of the solid rotor. 

Mr. A. E. McKENZIE expressed appreciation of the part 
wedge, and referred to the great difficulty of making a satis- 
factory job of a solid wedge perhaps 6 or 7 ft. long with the 
present high peripheral speeds giving a stress of about 1 ton 
per square inch at the surface of the key. | Considerable 
trouble had been experienced owing to keys working loose, 
even after insertion with pressures of 20 to 25 tons per square 
inch. There were advantages undoubtedly in having external 
reactances, particularly when a fault developed on the wind- 
ings adjacent to the machine terminals. In such a case, high 
internal reactance would be of little use in reducing the shock 
to the system. The Manchester electricity department had 
recently specified that all large machines should be built to 
withstand a short circuit at the main terminals. when running 
fully excited at normal speed, but under present conditions 
thev hesitated to apply the test. He had recently inspected 
tenders for 15.000-K w. machines having the internal reactance 
so ‘high that a short-circuit current value of only seven times 
the normal was obtained. He had seen. several mechines 
having windings of tubular or rectangular form to enable air 
to pass through the conductor. The cooling would un- 
doubtedlv be more effective in these designs than where the 
cooling air came into contact with only a small portion of 
the conductor periphery. The circular conductor was much 
better to insulate than the rectangular tvpe, which tended 
to cause fracture at the corners. He had known of consider- 
able trouble in the past with built-up rotors; the solid rotors 
had, however, given no trouble whatever, and he would be 
sorry to have to revert to the older types. Temperatures of 


. 130 deg. C. to 180 deg. C. were only possible wth mica-insu- 


lated machines. 

Dr. G. W. WonRarLL dealt with the use of fans on rotors, 
and advocated the use of external fans in nearly all cases; a 
better svstem of ventilation was obtained, and nothing was 
lost from the point of view of overall efficiency. Axial ventila- 
tion was preferable to radial ventilation, and ventilation svs- 
tems. should be arranged so that all air ducts. could. be 
thoroughly cleaned. He had experienced considerable trouble 
due to breakdown of end windings of rotors: it was almost 
possible in building up machines to apply the actual pres- 
sures to windings which eecurred in. practice. 

Mr. R. Townend said that the type of rotor described bv 
Prof. Walker had proved highly satisfactory. In all cases 
the temperature of the windings had been very low. Large 


- 
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losses occurred due to eddy currents in different parts of a 
turbo-alternator, amounting to 2 per cent. or more of the 
normal output of the machine; if this eddy-current loss could 
be reduced by-one-half the efficiency would be increased 1 per 
cent., together with a considerable reduction in heating. 6 
gubject of etray losses in turbo-alternators was deserving of 
morongii investigation. 

Dr. W. Cramp said the author had shown that the first 
general limitation was the frequency, and the second was the 
material available. He cordially approved of the use of the 
term ''yield point" instead of elastic limit" throughout 
the paper, but there was no indication of what the author 
considered to be a safe stress with respect to a given yield 
point, i.e., of the factor of safety employed. Another limit 
not mentioned in the paper beyond which any increase in 
peripheral speed might lead -to uneconomical design was 
introduced by the fact that in a slotted rotor, when certain 
limiting densities were decided upon, there was a corres- 

nding maximum slot area. The area of the slot multiplied 

y the space factor, by the specific weight of copper, by the 
square of the velocity, and divided by g R was a measure of the 
centrifugal force acting upon unit length of the tooth root. 
Equating this to the section of the tooth root multiplied by 
the safe stress corresponding to the material used would 
show .whether the most economical design as dictated b 
electro-magnetic considerations was consistent with the peri- 
pann speed and material proposed He concluded that 

esigners were approaching the limit when they would not 
have material which would carry the stress corresponding to 
the maximum copper which could be got into the slot. 
Regarding critical speed, he wae quite in agreement with the 


author, but local designers did not take the same view. When 


he specified a ‘turbo-alternator in which the critical epeed 
was to be above the speed at which the machine ran, a well- 


known designer said there was no necessity for any such 


limit, as no one would pay for it. Presumably this attitude 
would now be abandoned. Regarding ventilation, the author 
showed preference for an axial passage under the winding 
slots with a radial discharge distributed over a fairly wide 
central portion of the rotor; many designers thought that 
pure axial ventilation was very much better when it could be 
accomplished. Regarding air-gap reluctance as affected by 
the stator slots, Mr. Carter's paper on '' Airgap Induction " 
was a fine example of what might be carried out to a very 
much grreater extent. 

Mr. H. DurTON, in a communication, described his experi- 
ences with eome D.C. turbo-generators over a period of five 
years, and emphasised the necessity of perfect balancing at 
the operating speed. He deprecated short-circuiting tests, 


‘and pointed out that with step-up transformers between the 


generators and bus-bars, reactance coils appeared to be 
unnecessary. 

The AUTHOR, in reply to Prof. Walker, said that the field 
winding described in the paper was not, in his opinion, the 
final solution of the problem; Prof. Walker's system had many 
advantages. A number of small slots were used, and by 
excellent cooling conditions a much shallower elot was per- 
miesible than in the system described in the paper. On the 
other hand, a number of small elots was a manufacturing 
disadvantage when dealing with heavy pieces. Mr. Kuyser's 
system of ventilation was interesting, but had the disadvan- 
tage of some blind-ended vents, with possible manufacturing 
difficulties. Mr. Kuxser bad also referred to short-circuit 
tests on 2-pole 25-cycle machines; it was justifiable to take 
the risk of unbraced coils on 2-pole machines, but the risk 
appeared too great on 4-pele machines. Cases had occurred 
in which the shaft had been twisted, which gave some idea 
of the shock to the windings. In reply to Mr. Juhlin, ductility 
was required not at the thick part of the tooth, but at the 
root; wedges.did not fit along their whole length, and at cer- 
tain parts a tooth had to be stretched to throw the load upon 
another part. and so on. It was eatisfactory to find steel 
makers in this country willing to accept orders subject 
to radial tests; steel makers in the States gave point- 
blank refusal. Bod joints in the rotor would show up by 
producing low critical speed. Outside slip-rings had many 
advantages. but the mechanical disadvantage of taking the 
leads through the shaft, in the author's opinion, more than 
counterbalanced the advantages. Regarding the costs, there 
was very little to choose between the solid and built-up rotor 
when comnlete. Replying to Mr. McKenzie. the author agreed 
that the advantages of air washing or filtration were enor- 
mous. Regarding hollow conductors, there were possibilities 
in the case of turbo-windings; many years ago such windings 
were used on transformers in the Niagara dietrict, water 
circulation. being used in the low-nressure windinge. Some 
moveinent of rotor windings certainly did take place, but as 
it was slight it was easily taken care of; he did not consider 
this motion the cause of the breakdown referred to by Dr. 
Worrall. He agreed with Mr. Townend that the whole sub— 
Ject of short-circuit losses was greatly in need of investiga- 
tion. In large machines the short-circuit losses were enor- 
mous, and their distribution was quite unknown. They were 
too big to be local, and were probably distributed all over 
the machine, otherwise the consequences would be more 
serious. In renly to Dr. Cramp regarding the factor of safety, 
the author said the machines were all tested at 20 per cent. 
over speed. and would hold together at 50 ner cent. over 
apeed. With reference to rotor slots, the tooth stresses were 
not a serious matter, since if they were a salient feature 


* 
nickel steel could be used without any great increase in cost. 
Mr. Carter's work seemed to show that in general the ques- 
tion of air-gap reluctance would be accurately enough deter- 
mined in these machines; the question of rotor face loeses, 
dow er was obscure, and Mr. Carter’s work did not cover 
the case. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED), 
Comp apre for this journal by Messrs. W. P. Tnompson & Co.. 
lectrica 


Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. i 


18.047. Manufacture of rigid pieces of metal 
trolysis and corrosion." P. M. Stewart. December 28th. (Complete.) 

18.049. Electric fuses.” V. Horre. December 28th. 

18.067. Sper ve woes or tester for internal-combustion engines.” L. J. 
SouHAMI. December 26th. 

18.068. Electric heating device." Lanois & Gyr, Axt. GES. 
28th. (Addition to and divided application on 15,685/15. 
December 5th, 1914, Switzerland.) (Complete.) 

18,069. ‘‘ Electric heating device." Lanois & Gyr, Akr. Ges. December 
28th. (Addition to and divided application on 15,685/15. Convention date, 
February 16th, 1915, Switzerland.) (Complete.) 

18,070. ‘* Electric heating device.“ Lanois & Gyr, AkT. Gers. 
28th. (Addition to and divided application on 15,685/1b. 
June 30th, 1915, Switzerland.) (Complete.) 


insulated against 


December 
Convention date, 


December 
Convention date, 


18,084. '' Telephone svstems." H. S. Turner. December 28th. (Divided 
application on 6,480/15, April 30th.) — (Complete.) 

18,103. “ Filament minding machines." C. Eisr xx. December 28th. 
(Convention date, December 29th, 1914, U.S.A.) (Complete.) 

18.114. Method of electric welding." D. H. WiLSoN. December 29th. 
(Convention date, July 9th, 1915, U.S.A.) (Complete.) 


18,115. ‘* Alloy for arc welding." D. H. WiLsoN & S. M. Ropcrrs. De- 
cember 29th. (Convention date, June 16th, 1915, U.S.A.)  (Complete.) 


18.137. Dynamo-clectric machines." S. H. Martm, December 29th. 
(Convention date January 2nd, 1915, U.S.A.) (Complete.) 


18,166. Electrical relays." S. G. Brown. December 30th. 


18,171. '' Electric torches for pencils, pens, and the like." T. H. Escore 
and A. ALLCort. December 30tn. ; 


18.189. Alternating-current electromagnets." H. P. Amputerr. Decem 
ber 31st. 

18,208. “Switch for climinating dead-end effects in wireless receiving appa- 
ratus," C. S. Lenz. December 3lst. 

18.222. Method for connecting carbon electrodes to one another." R. 
Harpan (Soc. Francaise des Electrodes, France). December 31st. (Com- 
plete.) 

PUBLISHED SPECIFICATIONS. 
\ 1914. 


30,505. REGULATION or ELECTRIC INSTALLATIONS COMPRISING ELECTRICO GENS- 
RATORS. Soc. Anon. des Etablissements L. Bleriot. October $rd. (October 
13th, 1913.) 

22.609. REGULATING DEVICE APPLICABLE TO SELF-INDUCTION Cons oR TO 
WiNDINGS OF TESLA TRANSFORMERS USED IN WIRELESS TELEGRAPHY OR OTHER 
APPLICATIONS OF HIGH FREQUENCY, L. Rouzet. November 16th, 

23,938. PERMANENT MAGNETS FOR’ ELECTRIC METERS. British Thomson- 
Houston Co., Ltd. (General Electric Co., U. S.A.). December llth. 

24,074. TROLLEY PoLES ox Bows rok ELECTRICALLY-PROPELLED VenicLES. G. 
Meyer. December 15th. 

24,169. ELECTRICAL MkASURING INSTRUMENTS OF THE THERMAL Tyra. British 
Thomson-Houston Co., Ltd. (General Electric Co., U.S. A.). December 16th. 
24,238. Governors. British Thomson-Houston Co. & R. H. Colliagham. 
December 17th. 
24,335. ELzcTRiC Aro Lamps. G. A. Hughes. 
34,552. ELECTRICAL Resistances. A. H. Curtis. 


December 19th. 
December 83rd. 


1915. 


793. Sarety Devices or Vacuum m RELAYS FOR ELECTRIC Cigcurrs. 
Schuckertwerke Ges, January 16th. (January 16th, 1914. 
not granted.) 

760. Wire, CABLE, AND Rop CUTTER. 
J. Parker, deceased). January 18th. 

1,751. SEBAQUEOUS SOUND-SIGNALLING APPARATUS, 
3rd. (February 3rd, 1914. Addition to 3,934/13.) 

3,941. CkiLiNG-ROSES AND THE LIKE ELECTRICAL AccESSORIES. R. T. Grocott. 
March Ist. 

3,690. ELECTRIC Jcnitinc APPARATUS. FOR GAS BURNERS. 
Gas Co. & W. J. Buckett. March 8th. 


Siemens 
Patent of addition 


M. Parker (legal representative of 
Signal Ges. February 


South Metropolitan 


5.371. MANUFACTURE OF ELECTRICAL. CONDENSERS. — Marconi's Wireless Tele- 
graph Co. & C. Mitchell. April 9th. 
5.969. TurzRwosTrATS. H. E. Moul. April 21st. 


7.607. ARMOURING FOR SIMPLE-CorE ELECTRIC CABLES FOR ALfSRNATING CUR- 
RENTS. A. Rosselli. May 20th. 

8.449. ELECTRIC RIvET-HEATERS, WELDERS, AND THE LIKB. 
June 7th. (June 20th, 1914.) 

13.618. INSULATING AIR-TIGHT JOINTS FOR TERMINALS OF VaPouR ELECTRIC 
APPARATUS. British Westinghouse Electric & Manufacturing Co. (Westing- 
house Electric & Manufacturing Co.). September 24th. 

15.083. Portante Furctrric Lamps. H. J. C. Forrester (J. W. Dunham). 
(Divided application on 2,489/15, February 16th.) October 26th. 


E. F. Giraud. 


A Contemporary's Diamond Jubilee, — With its 
last isane for 1915 our contemporary, the Engineer, completed its 
sixtieth year of publication. Congratulations ! 


elec- 


ee 


he aw os RE 
pe ge — — ee — I e yam M n 


K i, ae. ^ 7 
— —— ness — —— — eee — — — = 


mE 2 Ook 
€.» AR A A - u-— — 


Vol. LX XVIII. 


THE 


ELECTRICAL REVIEW. 


| | JANUARY 21, 1916. 


No. 1,991. 


ELECTRICAL REVIEW. 


Vol, LXXVIII.] 


The Voice of Labour ees 
National Business Organisation .. 
Rubber eet eee ese 

The Movement of Coal in Hoppers 


CONTENTS: January 21, 1916. . 


(No. 1,991. 
[II ese eee ace eee 65 
0 eos ooo eee ese 66 
eee eee eoe eee 67 
Glue.) [II] ese eee 68 


The Predetermination of the Performance of R 
Machinery, by Prof. M. Walker (iddus.) eco d e. 68 
New Blectrical Devices, Fittings and Plant (éilus.)  ... «s 72 
Legal [Il] LIA) eee eee eee 999 LIII eee oes 72 
Electrical Precipitation of Smoke and Dast eee - ve. 74 
War Iteme eee eee % . oce 000 eee ecc % 75 


Salariés in Power Station? „ . 76 
Besiness Notes e-e eee eee eee eee eee eee 77 


Municipal Blectrioity Supply at 


eee oos eee eee 88 


eee ede eee 88 
Johannesburg, by R, T. 


Mawdesley Cillus.) 200 Lll eee eee’ 89 
Notes on Electric Welding Practice (illus, ) S eee see. 91 
The Design of High-Pressure Distribution Systems  ... e. 92 


The Electric Locomotive, by F. W. 


Carter (illus.) eed — 94 


New Patents Applied for, 1915  ... IT. eee eco — 96 
Abstracts of Published Specifications ... — .- e 96 


Contractors’ Column P xs 


Advertisement page xviii 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


90 BE OBTAINED BY ORDER FROM ANY NEWSAGENT Dé: TOWN OR COUNTRY. 


OFFIOE :—4, LUDGATE HILL, LONDON, E.Q. 


Telegraphic Address: AogERAY, Loxpon.” 


Code, A BO, 


Telephone Nos.: City 997 ; Central 4425 (Editorial only). 
" Electrical Review is the E medium of the Electrical Trades. and has 


jer Bru, te Cuan a 


any Electrical Industrial Paper in Greet Britain. 


Sabscription Rates. — Per annum, 
4lls.ed.; Canada, £1 8s. 10d. ($5.80). 
FORBIGN 

Apetaipe: Messrs. Atkinson & Co., 
Gresham Street. 

Atcxzaxp N.Z : Gordon & Gotch, 
Albert Street; The Mining and 
Engineering Review, Sla, Strand 
Areade, Queen Street. 

Baan: Gordon & Gotch, Queen 8i. 


OmusrcgogcH, N.Z.: Gordon and 
Gotch, Manchester Street. 


Duxsepm, N Z.: Gordon & Gotch, 
Princes Street. 

JomamwrsBURG, CAPETOWN, BLOBM- 
Forrg:, Dun san, Port ELIZA- 
LA &c.: Central News Agency, 


Lavworstox: Gordon & Gotoh, 
Gmitiere 8 


postage inclusive, in Great Britain, 
To ail other countries, £1 £1 106. 


AGENTS: 

MELBOURNE: The Mining & Engi- 
neering Review, 90, William Street; 
Gordon & ON Queen Street. 

MilAx : Fratelli Treves. 

3 : D. Van Nostrand, 25, Park 

Paris: Bored & Chevillet, 22, Rue 

pie € PV A.: 2 Gord & Gotch 

RTH rdon 0 
William Street. 
Rome: ee & Co., Corso 
8 oa Tn “Mining & Engi 
YDNEY : e ngineering 
Review, 278, George Street; Gordon 
and Gotch, Pitt Street. 


Ltd., Manning hene Gordon 
and Gotoh, 188, Bay Stree 


WELLINGTON, N. 2. Gorges 4 Gotch, 
Cuba Street. 


Cheques and Postal Orders (on Chief Office, London) to be made payable to 
Tux Pronar. BRVIEW, and crossed London City and Midland Bank, 


b." 


NOTICE. 


N view of the recent Increase in the 


Postal Charges, 


our Subscription 


Rates for Great Britain and Canada 
will until further notice be increased to 
£l 1s, 8d. and £1 3s. 10d. respectively. 


2, — 


THE VOICE OF LABOUR. 


Mucu has been said and written during the last fort- 
night about the attitude of Labour in this great crisis 
of the country’s history. Complaint is made that 
trade union leaders do not represent the real feeling 
of the working man upon great national questions. 
In particular, it is urged that the card system of 
voting at Trade Union Congresses is misleading. 


Whether this is so or not, there can be no question 


that organised labour has manifested an unpleasant 
desire to act in its own interest rather than in the 
interest of the country. 

Individual employers in the electrical industry—to 
take it as an example—will tell you that they know 


_ the vast majority of their men are loyal to the core. 


If the works manager is a ''sahib " liked and re- 
spected by the employés of the firm, they will have 
unburdened themselves to him on the q.t.” He 
knows that once they are removed from the per- 
nicious influence of the Socialist and the demagogue 


these men are fully prepared to make any sacrifice 


that may be necessary to win the war. 

But, alas! The baneful influence of the so-called ' 
trade union leader still makes itself felt! After all, 
this kind of man lives by agitation. He is paid to 
agitate. Before the war he was paid to stir up strife 
between Capital and Labour or between class and 
class, and he earned his money. Let the working 
man realise that it is his paramount duty to put the 
interests of the country before the interests of his 
union and before his own selfish interest, and the 
power of the union to do evil is gone for ever. 

Some of the demagogues who are largely respon- 
sible for the present attitude of Labour in the national 
crisis present a forlorn spectacle at the present time. 
As educated men, as men who have sown their poli- 
tical wild oats, they have begun to realise the harm 
which they have done in former years. In speeches 
made up and down the country they denounced Capital 
and extolled Labour. They asserted—and their asser- 
tion was cheered to the echo—that the rich were 
enemies of the poor. They coined phrases which 
helped to win elections for the Socialist. They 
managed to instil these doctrines into the mind of 
the working man as firmly as the doctrine Deutsch- 
land uber alles was dinned into the children of the 
Fatherland. And now, since the great war began, 
they have seen the error of their ways. Some of 
them have sought, and are still seeking, to undo the 
past. They have seen that the rich men, whom they 
so roundly abused, have been willing to devote life 
and money to the service of the King, and profess 
themselves surprised and pained to find that the 
working classes will not do the same. But the teach- 
ing of the years is not to be so lightly discarded. 

In a recent special supplement the Times dealt at 
some length with education and the war. It drew 
instructive comparisons between the systems of edu- 
cation adopted by the various Powers concerned in 
the conflict, and laid down certain principles which 
ought to guide us in the future. 

There is one point upon which the English and 
German systems are as far asunder as the poles. In 
Germany, the child is taught from its very earliest 
years to think patriotically, to feel that for a man to 
lay down his life for his country is the finest thing 
on earth. In England, on the other hand, such a 
principle is seldom inculcated in the elementary 
school. 
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We would essay to take up this question of educa- 
tion in its relation to war where the Times left off. 
and ask ourselves these questions: Did our system of 
education do anything to prevent the present war? 
Has it qualified the people to take part in the war? 

As-it seems to us, it were idle to limit a discussion 
on education to a consideration of that which takes 
place in elementary schools. The education of the 
working classes goes on long after the '' highest 
standard ’’ has been attained. It is continued by the 
demagogue and the Socialist, whose one purpose is to 
foster the belief that the sole object of the working 
man is to look after himself and his own interest. 
And notwithstanding that a very large number of 
workmen have thrown over good jobs in order to join 
the Colours, there is no doubt that there is a very con- 
siderable number still lagging behind. Many of 
these belong to a type created by the Socialist— 
a type which might never have been allowed to come 
into existence if our educational system had been 
framed a little more upon the German plan. 

When, therefore, it is said that the voice of Labour 
is against this or that proposal which eminent states- 
men say is necessary to win the war, it were idle to 
ride off on the pretence that trade union leaders are 
wholly without the support of their following. While 
it is necessary to bear this in mind, we believe that 
when the state of affairs at home and abroad is seen 
in its proper light, the working man, if dealt with 
personally, will not be slow to make any sacrifice 
which the country may demand of him. 


NATIONAL BUSINESS ORGANISATION. 


SHORTLY after the outbreak of war a movement was 
set on foot to establish an Institute of Science and 
Industry. Some more or less hurried preliminary 
measures were taken with the object of organising 
British industrial methods, and particularly with the 
view to ensuring the proper application of scientific 
knowledge in the production of manufactures. Per- 
haps there was not all the calm deliberation devoted 
to the project in its early days that one would have 
desired. There was a preliminary luncheon; a pre- 
liminary scheme was drawn up in which the founding 
of a new trade journal better than all others formed 
an important part; a number of free articles were 
offered to the Press; a meeting was called at the 
Mansion House but the original time had to be 
altered, and other scientific conferences held on the 
same day clashed with the event, so that the audience 
was very limited; the name of the Institute underwent 
a change, and the details of the scheme also under- 
went alteration. On April 9th, 1915, we stated in these 
pages that for many years we had all been talking 
about the necessity for closer co-operation between 
science, industry and finance, and that the time had 
surely come for something in the way of action. 
Hardly was the ink dry when we received a communi- 
cation from the Institute of Industry and Science 
which led us to hope for some definite action to be 
taken and its nature disclosed at a dinner which was 
to be given in about a month's time to the leading 
industrialists, scientists, and bankers." Deliberation 
was no longer wanting. Since that date we have 
endeavoured to possess our souls in patience, but 
the announcement, like so much else, was verv 
hurried, and we have had to wait nine months. That 
mav not matter very much under the circumstances. 
but it would have mattered verv much indeed if we 
had had to wait for it in order that the nation might 
have made any progress toward securing that 
ereater scientific and industrial co-operation that we 
have all been so eager to ensure. At the end of nine 
months we are entertained to luncheon at the Savov. 
are regaled with a further paper by the Chairman of 
the Institute (not a chapter from a published book 


— 


. general purposes. 


this time), and are permitted to enjoy a most excel- 
lent spéech from Sir Edward Carson. For a revised 
and, we suppose, final statement of the objects that 
are to be pursued, we turn to the paper mentioned 
above, which would hardly be described as an after- 
dinner speech, but in the speech of Sir Edward 
Carson we find a timely reminder that many minds 
are at work along the same lines, and many move- 
ments are on foot. The six objects for which this 
Institute of Industry (of Great Britain and Ireland) 
—“ Science "' has now been dropped from the title 
now stands will not be unfamiliar matters to readers 
of this and other technical and industrial journals; 
they are as follow: — 


l. To secure the establishment of a Ministry of Industry 
with a properly qualified etaff so that our foreign, Imperial 
and domestic commerce may be developed on the moet modern 
and scientific lines. 

2. To secure adequate Parliamentary representation in the 
House of Commons on behalf of national industry, finance, 
science and commerce, in order that a unified and practical 
policy may be adopted with regard to the development of 

ational and Imperial industries, and that the disabilitiee 
under which manufacturers at present operate shall be 
removed. 

3. To secure the establishment of an industrial bank or banks 
for the purpose of extending banking credits in eo far as it 
affects induetry in the development of home, Imperial and 
foreign trade. 

4. To develop National and Imperial industries by the hold- 
ing of annual exhibitions of the natural reeources and indus- 
tries of the United Kingdom, thé Dominions, Colonies, and 
Possessions. 

5. To stimulate and encourage standardisation in methods 
of production, organisation, and distribution. To promote and 
extend the application of scientific principles to industrial and 
To invite the reading of papers and lec- 
tures on these subjects, and to communicate all such informa- 
tion to its members. 

6. To stimulate and encourage the standardisation of our 
educational system. The demand of industry and commerce 
for the expert administrator and technologist must in the 
future becoine more exacting; the stability of our national 
industries, therefore, will depend upon the standard of know- - 
ledge prevailing in our factories and workshops. The Institute 
will co-operate with existing educational institutions, pro- 
fessional societies and trade organisations, in establishing a 
1 medium for the exchange of ideas between leaders of 
industry and education, whereby definite standards of courses 
of study and standards of attainment will be arrived at and 
mutually accepted as the guarantee of efficiency in each of 
the industrial professions. 


Mr. J. Taylor Peddie described his Institute as 
being ‘‘in reality a British Economic League,’’ and 
just as in the earlier days of hurry he found it neces- 
sary to reflect upon the Press of which he subse- 
quently made use, so he now considered it politic 
to reflect upon other organisations created in the past 
for national purposes, few of which organisations, 
if any, had been able to give adequate expression 
to the needs of the hour. They have a vague 
notion that something is wrong, but what it actually 
is they are unable to define.’’ In the present case, 
however, '' we have every reason to believe that we 
shall be able to carry them (the above six objects) 
into effect at an early date." But, it was added, '':t 
entirely depends upon the support, financial and 
otherwise, which the British public, and particularly 
the manufacturers and trade organisations, are pre- 
pared to extend to us in support of our movement. 
Now, if these two statements mean anything they 
mean that the Institute of Industry has “‘ every rea- 
son to believe that the manufacturers and trade 
organisations will give such support to this parti- 
cular movement, that we shall soon, through its 
instrumentality, have a Ministry of Industry, have 
engineering and scientific interests adequately re- 
presented in Parliament, have industrial banks 
established, have some big exhibitions, shall apply 
scientific principles to industrial purposes, incident- 
allv hearing a few more papers on such matters, and 
shall stándardise our educational svstem. 

We have not space to spare to cover all the 
matters touched upon in the paper or address 
which, in our opinion, was altogether too lengthy. 
and too hurriedly prepared, for such an occa- 
sion, but when it is stated that the new Insti- 
tute intends to co-operate with educational and 
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professional societies and with trade organisations, 
we are tempted, as an electrical and engineering 
journal, to ask whether any of our particular insti- 
tutions or, organisations have expressed their desire 
or willingness to ‘‘ co-operate.” We were informed 
that we could best assist by concentrating our 
energies ‘‘ through one organisation entrusted with 
the task of developing the new National Business 
Policy." . . . '' Assist us in that direction by not 
only becoming members of this organisation, but by 
persuading your friends also to join.“ 

The Chairman at the luncheon, (Mr. F. J. Nettle- 
fold), informed the two hundred gentlemen present 
that all of the immense burden of work from the be- 
ginning down to date in connection with the Institute 
had been done by Mr. Peddie, who was too modest 
to claim the credit for himself. We can quite under- 
stand that these and other matters with which that 
gentleman has been concerned during the past twelve 
months would be quite sufficient to tax the time 
and resources of any ordinary mortal, but if he lives 
to see the attainment of those six objects through 
the instrumentality of his Institute he will certainly 
have deserved imperishable glory. 

Undoubtedly the feature of the gathering was the 
speech of Sir Edward Carson, who said that, judging 
by circulars he received from institutions and 
societies similar to their own, that were cropping up 
all around them, he came to the conclusion that many 
minds were now naturally busy looking with con- 
siderable anxiety to the commercial and financial 
future of the country and the Empire as the out- 
come of the war. ‘Some of these, he said, would 
be mere mushroom societies, and he advised them, 
if they meant to be effective, to concentrate and 
not dissipate their forces. This anxiety he re- 
garded as a very healthy sign. It meant that the 
country had made up its mind that the treasure of 
men and money which it was now expending should 
not be spent in vain, and that in framing the terms 
of peace, and in pursuing industrial and commercial 
policies after the war, we were resolved that we 
should purge our system of everything which was 
inimical to our own interests or could be used by the 
hostile foreigner as a weapon against us. 

After a few other speeches, a resolution was car- 
ried in which those present fully endorsed and ap- 
proved of the objects and policy of the Institute, 
and recommended all persons or companies inter- 
ested in the industrial life of the British Empire to 
support the Institute by becoming members.“ 


There is a feeling that the time has come for a 


strong organisation of the whole engineering indus- 
tries of the United Kingdom to be formed. We fur- 
ther have in existence our own electrical trade organ- 


isations, and these see the need for a federation of 


all associations of their class in order to bring com- 
bined influence to bear upon particular problems and, 
in particular directions. Are we to understand that 
our firms should join the new Institute as well as, or 
instead of, their existing trade organisations? Or 
will those existing trade organisations meet the 
individual member's case by entering into ‘‘co- 
operation with the Institute? We have no doubt 
that the various organisations will judge for them- 
selves whether the Institute of Industry (of Great 
Britain and Ireland, Ltd.), deserving and ambitious 
as its objects are, is the organisation through which 
they will elect to '' federate." Because some things 
may have been done in a hurry, the importance of the 
objects of the scheme is not affected, but the in- 
terests of engineering and electrical industries are 


too great for them to be subordinated to other 
interests. 
————— 


THE rubber market has had a wildly 
exciting time lately, but there has been 
some reaction from the best figures, and there is no 
doubt whatever that a good deal of the buoyancy was due 


Rabber. 


to the initiation of speculative operations which do not 


deserve to be encouraged at this juncture. If this sort of 


thing goes on there will probably be Government inter- 
vention, as there has been in some other essentials for the 
successfal conduct of the war, and the speculative confra- 
ternity might do worse than take this to heart. Rampant 
speculation is wholly out of place in these times of strain 
and stress. There has been a good deal of forward buying, 
and premiums have been easily obtained for February-March 
contracta. It is very difficult to obtain material from 
vessels arriving owing to the shocking state of congestion 
which still exists at the docks, and under all tLe circumstances 
it is hard to form an opinion regarding the future course of 
values. The reaction witnessed in prices has certainly been 
a good thing for the trade. There has been too much 
speculation going on everywhere, but there will always be 
people eager to take advantage of the difficulties of their 
country in order to make money for themselves, and it 
would be an excellent thing if this could be put down with 
a strong hand. There seems no warranty at present for 
anticipating any shortage of material, and, this being 
the case, there is no substantial justification for the 
rushing up of prices. The prospect points indeed 
to ever-increasing quantities of rubber becoming available, 
and it is the more remarkable, therefore, that 
the tendency of forward shipments should have been 
stronger even than that of prompt supplies. The world's 
demand will probably keep pace, under normal circum- 
stances, with progressive output, but we certainly do not 
want a repetition of the rubber boom. Some people suggest 
that the withdrawal of American inquiries has been respon- 
sible for the reaction seen in prices, bat, apart altogether 
from this, the setback was distinctly overdue. According 
to the last statistical returns, the stock in Liverpool 
was materially reduced in December, but that in London 
was added to, the net result at the two ports being am 
increase of 357 tons to 7,434 tons, against 7,949 tons 
last year. The United States is now receiving regular 
monthly shipments from Far Eastern plantations, which 
the United States Rubber Co. acquired some years ago 
at the cost of about 7 million dollars, and it is expected 
that the company named will get abont 10 per cent. of 
its supplies this year from its own plantations in Sumatra. 
Some manufacturers in America are disappointed that they 
have not booked more business from the Allies, but the 
explanation suggested is that England, France and Russia. 
are far better equipped to produce the large requirements of 
rubber goods needed than they have been to make army 
shoes and leather productions, in which their productive 
capacity is relatively less, A recent order was placed, how- 
ever, for 200,000 pairs of hip boots, but this is nothing 
very important. The following shows the comparative 
statistics of shipments from the Federated Malay States 
during the past three years :— 


1913. 1914. 1915. 
January e. 2, 131 2,542 8,473 tone. 
February . 1,757 2,364 3,41 „ 
March ... 1,787 2.418 8418 „ 
April ... 1,626 2,151 2,777 „ 
May se 1,225 2,069 2,708 „ 
June. 2, 005 2,306 3,403 „ 
July ... 1,781 2,971 3,687 „ 
August... 2,363 1,850 3.796 „ 
September 2.000 2,879 3,984 „ 
October 2,160 2.897 4,120 „ 
November 2.062 2,889 4,636 ,, 
ber . 2,618 3,361 5,111 „ 
Total ... e. 23,465 30,697 44,524 


» 


From these it will be seen that last month established a 
new record for monthly exports, eclipsing the November 
figures (the previous best) by no less than 475 tons, and 
being only 341 tons below the total exports for 1910. The 
total for the year is also a record, surpassing last year’s total 
by 13,827 tons. For the sake of comparison, it is interest- 
ing to record the aggregate export of plantation rubber from 
the Federated Malay States for the past seven years :— 

1909, 2,641 tons; 1910, 5,452 tons; 1911, 8,792 tons; 
1912, 15,506 tons; 1918, 23,465 tons; 1914, 30,097 tons; 
and 1915, 44,524 tons. 
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THE MOVEMENT OF COAL IN HOPPERS. 


Ax account of a research into the movement of grain, coal, 
&c., in the hoppers of bunkers and silos, published in the 
Génie Civil, contains particulars likely to be of interest to 
central station engineers who have under their charge 
‘bunkers filled with slack or other small coal. The experi- 
ments were carried out with the aid of a model representing 
a vertical section of a hopper, as shown in fig. 1; the 
front consisted of a sheet of glass, on which were ruled 
V ae to serve as datam marks, and the side walls were 

sheet steel, either straight or curved, and could be placed 
at various inclinations. The substance used for the 
experiments consisted of sand of two colours, which was 


Fia. 1.—EXPERIMENTAL MODEL or HOPPER. 


charged into the hopper in layers, either vertical or hori- 
zontal, so as to indicate the progressive deformations of the 
originally parallel slices. 
hopper could be regulated to any desired width. 

"The accompanying illustrations, sketched from photo- 
graphs of the experimental hopper, show clearly that it is 
always the uppermost layer which moves from the periphery 
towards the centre of the hopper, where it gradually sinks, 
whilst the next following layer tends to flow over it, and this 
holds good, no matter whether the orifice is large or small, 
the walls more or less inclined, straight, convex, or 


The opening at the base of the 


coal in a bunker, and noting the moment when the whitened 
pieces appear at the outlgt. 

lt has also been observed, when vertical iron pipes are 
driven deeply into the coal in a bunker, for the accom- 
modation of thermometers to ascertain the temperature in 
the body of the coal, that these tubes remain vertical so long 
as the bunker is not in great part emptied, because the 
surface layer alone slides past them without dragging them 
with it, the mass of the coal remaining motionless and con- 
tinuing to hold the pipes in their original vertical position, 
until the discharge of the coal eventually removes their 
support. The fact that the sloping walls of bunkers when 
empty show little evidence of friction further indicates that 
only the very last particles have slid upon them. 

To summarise : The column of matter which stands upon 
the outlet is the first to be discharged ; then the successive 
surface layers, and finally the parts that were at the bottom 
but against the walls and not immediately over the outlet. 

To provide against the formation of voids in the mass, 
due to the jamming and arching of the larger pieces, which it 
is often awkward to get rid of, the best plan is to put the 
discharge valve at the very bottom of the hopper without 
any throat, and to give the outlet the full width of the. base 
of the funnel ; otherwise the pieces of coal find support in 
the dead angles at the bottom of the hopper and stay there, 
holding up those above them. 


THE PREDETERMINATION OF THB 
PERFORMANCE OF DYNAMO-ELECTRIC 
MACHINBRY. 


By Pror. MILES WALKER, M. I. R. R. 


(Abstract of Paper read before tha INSTITUTON OF ELEOTRICAL 
ENGINEERS, January 13th, 1916.) 


ALMOST every electrical designer has his own particular method 


of calculating a machine and arriving roughly at ita performance. 
Some of these methods are exceedingly short, the figures covering 
not more than a sheet of note-paper; others «re exceedingly 
elaborate, occupying some 10 or 15 sheets of fooleoap. 

Our ability to foretell the performance of an electrical machine, 
whether it be an alternating-current or continuous-current gene- 
rator or motor, or & rotary converter, depends in the main upon 
our ability to calculate :— 


Fics, 7—11.—DIAGBAMS SHOWING THE SLIDING OF GRAINS IN THE CASE OF HORIZONTAL LAYERS. 


concave ; the sand resting in the neighbourhood of the 
walls does not move until it becomes a surface layer, owing 
to the descent of all that has previously covered it. It 
is only when the walls are very sharply inclined that the 
whole of the mass of sand commences moving, and this is 
not a prac ical case, such a hopper being excessively high in 
comparison with its capacity. . 

Small coal, coke, &c., obeys the same laws, as one can 
easily prove by whitening with chalk the surface layer of the 


1. The magnetising current ; 

2. The armature reaction ; 

3. The loeses in copper and iron; 

4. The temperature rise ; 
and, in the case of commatating machines, = 

5. The commutating conditions. 

The last of these headings requires a paper to itself, so that this 
paper will only deal with the first four. 

Whatever the machine may be—alternating-current or oon- 
tinuous-current generator, induction motor, or rotary converter— 
the methods of calculating these quantities are in the main the 


2 


val. 7. No. 1,991, Jawuany 21, 1916.) THE ELECTRICAL REVIEW. 69 


/ 


same, It is therefore possible to have one general method of cal- ^ 


culation for all these machines; and if such a general method 
could be established it would greatly simplify the work of the 
student of design. 

The methods of design described in text-books and in articles 
panei in the technical journals, can be broadly divided into two 
A aor pee take as the basis of the design the total flux per 

e: an | 

2. Those which take as the basis the maximum flux density in 
the air-gsp. 

In many cases where the total flux per pole is taken as the 
starting point, the calculation proceeds on lines somewhat similar 
to thoee employed in the calculation of transformers. For instance, 
in calculating the electromotive force generated in the armature, 
one writes 

| E * XK.f89x109? . . . (D. 
where f is the frequency, s the number of turns, S the flax per 
me ma K; a coefficient depending upon the field-form and coil 


Oa the other hand, where the flux density in the a'r-gap is the 
initialquantity kept in view, the formula for the voltage gene- 
rated in & single conduotor takes the form : 


e, = BI X 105 . ‘ ; (2) 


where v is the velocity in centimetres per second, B the flux 
density in the air-gap, and J the length of iron in centimetres. 

The first method has the advantage that, after fixing k., it only 
deals with the total flux, without troubling about the distribution 
of thelines of force in the air;gsp; but this very feature limita 
its application to those cases where we are content to know the 
mean electromotive force generated. The first formula is, there- 
fore, not so generally applicable as the second one, which gives us 
a = complete visualisation of what is happening under each 


pole. 

It ie possible to have a combination of these methods, which 
preserves the advantages of both. Suppose we have a rotor sur- 
rounded by the stator, as in an induction motor, but that the flux 
in the gap, instead of changing from point to point along the 
periphery, is of one sign and distributed uniformly, just as it is in 
8 homopolar machine. If B is the flux density in the air gap, r the 
radius of the rotor in centimetres, and P,, the speed in revolutions 
per seoond, then the total flux passing into the rotor will be 
B X 2 x r i, and the total lux cut per second B x 2 rr l PBH. 

Writing A, for the total working surface of the armature (the 
area of the gap space) = 2 r r Z, we have the electromotive foroe 
e, generated in one conductor :— 


fg = Ag B Ry X 1079 0 . * * (3) 
or „e, = Ag B E X (1/60) X 10 . à (4) 
The expression A, B gives us the magnetic loading of the frame. 
If now, instead of a uniform air-gap and a constant flax density, 
we have salient poles and a flux deneity varying from point to point 
along the gap, the formula for the average electromotive force 
generated in the conductor becomes 


eg = Ky X Ag B X Rpm X (1/60) x 10. . (5) 
where Ky is a coefficient depending on the ratio of the pole-aro to 
the pole-pitch. This coefficient, Ky, is, in fact, equal to the ratio of 
the area of the curve representing the field-form to the area of the 
rectangular field-form which we should have if the pole-aro were 
equal to the pole-pitch and the air-gap were perfectly uniform. 


Where a number of conduotors, Z,, are connected in series, as in the. 


armature of a continuous-current generator, the formula for the 
total electromotive force generated becomes 
E, = Kr X Ag BX z. X Rpm X (1/60) x 10 . (6) 

Here 4, B is the ideal magnetic loading of the frame; that is to 
say, the magnetic loading which we could have if the pole. arc 
were equal to the pole-pitcb. The coefficient K; informs us what 
fraction of this ideal magnetic loading we have in the machine in 
question. 

In the case of an alternating-current generator, the formula for 
the eleotromctive force can still take the same form as (6), but we 
must introduce a new coefficient, K., to take into account not only 
the area and shape of the field.form, but aleo the width of the 
phase-band of armature conductors, the taking of the square root 
of mean equare value of the voltege, and the ratio of the number 
of conductors in series per phase to the total number, Za, of the 
conductors on the armature. Thus, for an alternating-current 
generator or motor we have 

By = Ke X Bom X Za X Ag B X (1/60) x 1079 . (7) 

By the use of a suitable coefficient, K., this formula can be ured 
for the electromotive force generated in any dynamo-.electric 
machine; and for general use it has the following advantages in 
its favour :— 

1. The formula contains the term B, representing the maximum 
value of the flux density in the air-gap, and for many reasons it is 
well to have this quantity continually before us. 

2. The expression A, B, the maximum flux density multiplied by 
the total area of the active surface of the armature, has a fairly 
definite maximum value for a given frame or carcass ; so that if 
we are familiar with our frame we know by a glance at our calcu- 
lation to what extent we are making good use of the material. 
For instance, if we have an armature of an alternating-current 
generator having a diameter of 150 om. and a length of 30 om, 
then 4, = r x 150 x 30 = 14,160; and if we know from experi- 
ence that B in the air-gap cannot be made higher than 10,000 C G.S. 
kr P eq. cm., the maximum value of 4, B for that frame would 

4 x 10 


As this quantity, 4, B, is almost, independent of the number of 
poles, the designer soon comes to know the value it should have 
for any particular frame, and is able to judge at a glance how far 
he is utilising the magnetic circuit. 

3. The maximum flux density in the teeth can be found by 
dividing A, B by the total seotion of all the teeth. This is a 
shorter and more convenient method then that employed where 
the total flux per pole is taken as the basis of calculation, In 
the latter case it is to make an estimate of the virtual 
number of teeth per pole, and this is not a simple matter when the 
pole is bevelled. 

* 4. The coefficient E, has a certain recognised maximum value 
for a certain kind of machine, Thus, fora three-phase generator, 
Ke may be equal to 0'4. If it has a lower value in any calculation 
under consideration (as may be the case where the pole-aro ig a 
small fraction of the pole-pitch), the designer's attention is called 
to that circumstance. — = A 

5. If we multiply both sides of Equation 7 by Ia, the current 
in the armature conductors, we get a formula for the output, con- 
taining the two expressions :— 


Ag B, the magnetio loading ; and 
I, Za, the current loading. ' 


Both these quantities being clearly before us during our con- 


sideration of alternative designs, we can observe how one decreases 
and the other increases in the fight for room which occurs between 
iron and copper. ; 

Any general method of design should in its nuclear form be 
exceedingly short, and capable of reaching rough results in the 
course of a few minutes, At the same time it should be capable 
of developments which lead to more accurate results at any stage 
of the calculation. Moreover, a general system of calculation 
should be founded upon sound principles and not merely built 
upon empirical rules. A method of calculation which, though 
rough, is based on arguments that must be right from the very 
nature of things, helps the designer in the habit of forming rapid 
mental estimates; whereas an empirical rule, however often it 
msy be applied, never gives its user the faculty of rapidly esti- 
mating with approximate accuracy, because it does not take into 
account all the factors that determine the result. A busy designer 
would never get through his work if he stopped to calculate every- 
thing. He guesses a great deal, or makes rapid mental estimates 
of quantities; he has not time to calculate. He is never justified. 
in so guessing unlesa he knows with fair accuracy the limite of 
his possible error, and knows that with that error he would still 
have a machine which would comply with its specification. This 
faculty of guessing, when properly carried out, is really a process 
of rapid mental calculation based upon many machines calculated 
and tested in the past. 

In most designing offices, calculation sheete are provided. The 
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figures relating to each dimension of the machine and each 
important quantity are given a ceinite place on the sheet, so that 
they can be readily referred to. The process of calculating, then, 
merely consists in filling in the proper figures in the appropriate 
places, and this is done in a certain order, the slide-rule or a short 
calculation being used to step from one quantity to the next, 

It is usual to have one kind of calculation sheet fosa continuous- 
current generator, another for an induction motor, and another 
for an alternating.current generator, and so fortb. If, however, 
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«ne system of calculation is employed for all machines, one printed 
form can be employed for all; and there isa distinct advantage 
‘in this, because an improvement in method or an increase of 
rating can thereby be more readily extended from one olass of 
machine to another. | 

The procees of plotting the field-form of a salient-pole machine 
in cases where it is unnecessary to take account of the saturation 
of the teeth is fairly simple. In cases where the teeth of the field- 
magnet are tapered and highly saturated, the matter is somewhat 
more difficult, The following remarks relate to the case of a 
2,700-K.v.A. three-phase turbo-generator, having & rotor 59 cm. in 


diameter and 115 om. in length, with 32 slote spaced as if there | 


were 42, each polar projection occupying the space of five slots 
which are uncut. 

The method proposed by W. B. Hird" for dealing with taper 
teeth may be employed with advantage. Curves plotted somewhat 
after the manner proposed by Mr. Hird are shown in fig. 1. In 
order to allow for the magnetic flux which leaks along the slot and 
the ventilating duct, it is necessary to have a number of curves, 
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while to apply Hird's method to the upper part of the tooth. It is 
sufficient to take the mean density, and find the ampere-turns per 
centimetre from the magnetisation curve of the iron. To find the 
ampere-turns on the part D E, we find the value of f H dB for the 
value of Be at D. and the value of f H dB for the value of Be at the 
section E; the difference, divided by the difference between the 
values of B., gives the ampere-turns per centimetre, and hence the 
ampere-turns for the part of the tooth from D to E; so that the 
total ampere-turns on the tooth are obtained. This is set off from 
the thick dotted air-gap line in fig. 2, and gives us & point on the 
" sir-gap and tooth-saturation " curve. Similarly, for B, = 6,000 


and 6,500, the ampere-turns are found, and, adding these figures 


-to the ampere-turns on the air-gap, we get the “air-gap and tooth. 
saturation " curve shown by curve F in fig. 2. 

The saturation curve for the polar projection may be obtained in 
the same way, except that in this case it is necessary to take inte 
account the leakage flux, which may be estimated by any of the 
known methods, The magnetisation curve for this part is shown by 
the curve d in fig. 2, 
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Fig. 3. 


each for a particular value of k., where k, is the ratio between the 
cross-section of the iron plus the cross-section of the air, to the 
cross-section of the iron, at any particular section under considera- 
tion. 

The first step in the process of drawing the fleld - form is to plot 
an “air-gap and tooth · saturation curve ; indeed, where the alot- 
ting of the rotor is not uniform all round, it is necessary to have 
uch a curve for each kind of slotting. Thus, one of these curves 
ds required for the part of the rotor which is uniformly slotted, 
and another curve is required for the polar projection, which may 
be regarded as one large tooth. These curves are shown in fig. 2 
and are marked F and a. 8 

The first step is to find the relation between the flux density and 
the ampere- turns expended on the air- gap. This gives us the air- 
gap line shown dotted in the figure. For the part of the air-gap 
adjacent to the polar projections, where there are no slote in the 
rotor but only ventilating ducta, the air-gap coefficient is only 1°02. 


Scale for curve W 


The air-gap line of this part would therefore be slightly above the 
thick dotted line in fig. 2. 

For the purpose of finding the ampere-turns expended on the 
teeth, we shall consider three sections of the teeth: one, o, taken 
on the surface of the rotor ; another, D, half-way down the teeth ; 

and another, E, at the root of the teeth. 

It is convenient to make the calculation of the ampere-turns on 
the teeth for three densities in the gap, say, By = 5,000, 6,000 and 6, 500. 
It will be found that for B, = 5,000 the ampere-turns on the part 
-of the tooth lying between o and D are so small, compared with 
‘the ampere-turns on the part from D to E, that it is not worth 


* “The Reluctance of the Teeth in a Slotted Armature,” 
Journal I.E.E., Vol, XXIX, p. 983, 1900, 


Ampere -turns on the pole 


Fic. 4. 


The method of obtaining the field-form at no-load, full voltage, 
is necessarily one of trial and error, because until we know the 
field-form we do not know acourately the value of K., and we 
cannot find K, until we know the maximum ampere-turns on the 
poles. The usual practice is to guess the value of Ke from experi- 
ence of previous machines, and from it to obtain an approximate 
value for the maximum flux density in the gap. From curve G 
we find the corresponding ampere-turns per pole. We now lay out 
the spacing of the slots in the rotor on the abscissa line as in fig. 3, 
and write down the ampere-turns per pole for the part of the iron 
encircled by the conductors in slot 8, slot 7, slot 6, and so on. 

Referring now to Curve F, fig. 2, we are able to plot the values 
of the gap density opposite to each tooth. It will be seen that 
fig. 3 shows two curves; the inner dotted one gives the value of 
the flux density opposite to the tooth between slots 7 and 8, as 
obtained from fig. 2. This would lead to a field-form which is too 
narrow across the top. In order to avoid this, a steel wedge is 
put in the eighth slot, which avoids the super-saturation of the 
tooth between slots 7 and 8, and gives the field-form a broader top, 
as shown by the outer curve. The exact shape of this curve 
cannot be lated; but the smooth curve shown in fig. 3 is 
sufficiently near the actual case for the purpose of finding x. 

In order to calculate the totel flux per pole it is convenient to 
use a coefficient which may be called the field-form coefficient, 
denoted by k/ which gives the ratio between the area of the field- 
form and the area of the rectangle, the height of which is the 
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maximum flux density in the gap and the base the pole-pitoh. It 
is easily obtainel in practice by running a planimeter around the 
curve in fig. 3, and then around the rectangle indicated by the dot 
and dash line. The ratio between these areas in fig. 8 is 0:625, 

In order to plot the no-load magnetisation curve strictly one 
ought to go through the process of plotting the fleld form for a 
number of different excitations and find the voltage generated in 
each case. In practice, however, it will be found that with this 
type of field magnet the value of K. does not change very muoh with 
change in the exciting current. We may for practical purposes 
take the voltage as proportional to the maximum flux density in 
the gap. If this is done we can plot the no-load magnetisation 
curve from the figures obtained for the ampere-turns on the 
central part of the pole for the voltages 6,000, 6,600, and 7,500. 
These are plotted in fig. 4. The dotted curve gives the increased 
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lar 


ampere-tarns required to. allow for’ the saturation of the z 
an 


projection at full load. To find the ampere-turns at full 
$8 power factor one has recourse to a graphic construction. 

The method of calculating the value of k., when the field-form 
and the arrangement of the armature conductors are given, can 
be illustrated by working out this coefficient for the 2, 700- K. v. A. 
terbo-zonerator the field-form of which is given in fig 3. 

In this case we have a three-phase, star-connected armature, so 
that the voltage between two terminals is that generated in a 
band of condustors occupying two-thirds of the pole-pitch. It 
will in general be found sufficient to calculate E. as if there were 
12 slots per pole, since a larger number of slots per pole does not 
sensibly affect the result. The pole-pitch is divided into 12 parts, 
six of which are marked off by little circles in the half field-form 
shown in fig 3. We begin by taking values proportional to the 
fux density in the gap opposite any group of eight circles, which 
may be taken to represent the eight conductors lying in the band ; 
the sum of theee gives & figure proportional to the instantaneous 
voltage. When the field-magnet has moved through the space of 
one conductor, the voltage genersted is proportional to the sum 
of a new set of values, and by a successive process of addition and 
subtraction, we obtain figures proportional to the voltage 
generated in the phase-band, which are plotted as shown in curve 
w, fig. 5; they give the wave-form of the electromotive force 
generated between the terminals of the three-phase star-connected 

The next step is to equare the values of the ordinates of curve W, 
and plot them to some convenient scale, as shown in curve 8. Now 
the value of x, isthe ratio of the virtual value of the voltage 
actually generated in the eight conductors, with the field-form 
shown in fig. 3, to the value of the voltage that one would get in 
a homopolar machine having a flux density equal to the maximum 
in fig. 5, with 12 conductors in s:ries. In order to avoid any 
question of the scales to which fig. 5 is plotted, one may adopt the 
following plan: 12 conductors would have a generated voltage 
proportional to 12 x 700 = 8,400. The square of this is 70°66 x 
105, Plot this equared voltage, as shown by the. dotted line in 
fig. 5, to a scale pth of that used for the curve 8. A planimeter 
ran round curve 8 gives a reading 1,322; a planimeter run round 
the dotted rectangle gives 860; this multiplied by 10 gives 8,609. 
Therefore the ratio of the square root of the mean equare value 
of the voltage which is generated in the eight conductors to the 
equare root of the mean square value which would be generated 
in a homopolar machine having 12 conductors is / (1,322/8,600) 
= 0892 = k.. This method is applicable to any arrangement of 
«eonductors. 

In considerirg the armature reaction of a polyphase armature, 
we have to take into account not only the back magnetomotive 
force which it exerts, but also the back voltage that is generated 
in the winding by the leakage flux which passes across the slots 
and around the end-windings. A great deal has been written upon 
the method Of calculating this leakage fiux. 

The calculation of the amount of effective leakage acroes the 
slots is mos’ easily carried out by means of the formula X, = }. hb, 
where A, is the depth of the slot after a deduction has been 
made for the thickness of the insulation between the copper and 
the bottom of the slot, and ò is the breadth of the slot. By ^, we 
denote the lines across the slot per centimetre of axial length of 
slot for unit magnetomotive force. To this must be added the 
leakage across the mouth of the slot. 

Whether the slot is open or semi-closed, the permeance across 
the mouth of the slot can be found from fig. 6. This figure is so 
eonstructed that a designer can tell at once from inspection the 
effect of changes in the shape of the lips upon the permeance. The 
shape of the lip is indicated by shading, as shown in the figure, 
and the shading may extend either to the line o A as shown, or to 
the line D ©, or to the line 02 B, The position of the small face p 
may be varied, so that the fraction (mouth of alot) / (width of slot) 
has any value batween zer) and 1. At whatever point we choose 
to draw p, it is only necessary to continue up the vertical line from 
p, as shown in the figure, until it cuts one of the curves c', a’, or 
F, corresponding to the depth of the lip, and we can at once read 
off the permeanoe ^4 per centimetre of axial length of slot. For 
example, in fig. 6 the lip is supposed to be of the shape indicated 
by the shading, the value of (mouth of slot)/(width of slot) being 
09875. If we carry up the icular from p to the curve A', 
we find that the permeanoe in C.G.8. lines per om. length of iron 
is 0'98. Had the lip been of a design, so as to extend up to 
the dotted line D o, we should have carried our dicular up 
to the dotted curve 0’, and the permeanoe would then be found to 
be 1'2. Ik the lip is of a special shape, or has the angle of one of 
its faces different from that shown in the figure, it is easy to 
sketch on our figure a lip having the same permeance and having 
face angles enabling fig. 6 to be instantly applied. 

When calculating the leakage due to the rotor slot, it is oon- 
venient to multiply the sum of A, and N, obtained in the way 

shown in the last example, by the ratio (No. of stator slota) : 
(No. of rotor slots). This enables the result to be added directly 
to the stator permeanoe, and the total leakage can be calculated 
from the number of ampere wires in the stator alot. 

For roughly estimating the zig-zag leakage, a simple rule is 
given here, which works well enough in practice. 

The reluctance of the path of the zig-zag leakage is in the main 
proportional to the length of the air-gap. The width of the path 
changes as the teeth change their relative positions. If we assume 
that the dimensions of the teeth and the mouths of the slots are 
such as one generally finds in practice, it is possible, roughly, to 
take into aecount the changing width of the leakage path by 
means of a coefficient, E,, aud we may write 

A; = Ks X I pitch of slot x 1/(length of gap x R/), 


where ^, denotes the lines of zig-zag leakage per centimetre axial 
length of slot, for unit magnetomotive force applied across the 
mouth of a stator slot. The values of K, which may ordinarily 
be employed in practice are given in fig. 7 as a funotion of the 
ratio (No. of stator slots) : (No. of rotor slots). 

If we now add together the permeanoes due to the stator slot, 
the rotor slot, and the z'g-zag path per centimetre of axial length, 
and multiply by twice the length of iron, we arrive at an approxi- 
mate figure for the permeanoe of the path of magnetic leakage 
from one pole, so far as the first three parte of the leakage above 
referred to are concerned. Leaving out of account for the moment 


the leakage due to the end-windings, we can get the leakage in 


the iron paths in C. G. S. lines per pole by multiplying the total 
permeance calculated above by the maximum ampere-wires per 
alot and by 1257. 

The only really accurate way of finding the value of the end 
leakage of an induction motor is by experiment on the winding in 
question. If we have two motors built on the eame frame with 
the same type of winding, but one machine much longer than the 
other, we cau, by measuring the short-circuit current on each 
machine, caloulate with some accuracy what part of the leakage 
reactance in each machine is due to the end-windinge. When 
once this bas been ascertained it can be put on record and the 
figure used in similar cases, A simple method of finding roughly 
the amount of end leakage that may be expected on a given 
machine is given in the paper. The whole matter is so compli- 
cated by accidental circumstances that it is ‘useless to attempt any 
accurate calculation, 

The methods of calculating the copper losses in electrical 
machines are fairly well standardised. So far as the iron losses in 
the machine are concerned, it is impossible to determine these 
beforehand with any degree of accuracy. Experience shows that 
two machines, built to exactly the same drawings, and, so far as can 
be ascertained, with the same care, will have widely differing iron 
losses, owing to small accidents in the handling of the iron stamp- 
ings. It is, therefore, not worth while to make a very elaborate 
calculation of iron losses; many engineers use a curve giving the 


combined hysteresis and eddy-current losses per cubic centimetre 
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at different máximum flax densities. Such curves, to be of service, 
should be based on the average results obtained from running 
machines, rather than on purely theoretical considerations. The 
author has seen curves of this kind plotted on the assumption that 
the eddy-current losses increase in proportion to the square of the 
flux density, and the hysteresis losses in proportion to B®, Such 
curves will be found in practice to give too high values for the loss 
in the iron at very high densities, because the hysteresis loss does 
not increase as B® at high densities. In fact, it has been shown 
that where the magnetic field is a rotating magnetio field, the 
hysteresis loss is zero for flux densities above 22,000 ; and even for 
an alternating field it becomes almost constant for densities 
greater than 22,000. In most electrical machinery the field is 
partly rotating and partly alterna‘ing, and we may certainly take 
it that the hyeteresis loss does not increase at all at high flux 
densities such as are used in the teeth of continuoue-current gene- 
ratore. It thus comes about that for low frequencies the ourves 
giving combined loss take a shape somewhat like the curve shown 
in fig. 8, a curious inflection occurring at B = about 20,000. 
These curves are plotted for ordinary dynamo steel of a thickness 
of 0°04 om. and subjected to as careful treatment as is consistent 
with ordinary shop processes. The losses shown in the curve are 
about twice as great as the theoretical losses calculated from the 
tests on samples having no burrs or short.circuite such as com- 
monly ogour in the built-up machines. Experience shows that 
curves of this kind will give, on the average, the losses with 
sufficient acouracy for commercial purposes. 

Iron-lose tests taken on completed machines will generally show | 
greater losses than are given by these curves, particularly at high 
flux densities. It would appear that when the teeth of a machine 
become saturated, the flux from the poles bulges out sideways and 
attacks the armature from the ends, making eddy currents in 
the end-plates, so that the loss sometimes increases in ratio greater 
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than the square of the flux density. This end-plate loes should 
realy be allowed for separately,as its amount will depend upon 
factors different from those taken into account in calculating the 
true iron loss. A good deal of experimental work still remains to 
be done before we can formulate a method of calculating these end- 
plate losses, 

Where special silicon steel is employed, the losses may be reduced 
by 40 per cent. when working at a flax density of 10,000 per eq. om., 
at a frequency of 50 cycles, the thickness of the iron being 0°05 om. 

Predetermination of Temperature Rise—In a previous paper 
before the Institution, the present author, in conjanction with 
Mr. H. D. Symons,” gave certain rules for the predetermination of 
the temperature rise in varions parts of electrical machtnes ; since 
that time farther experiments have been made, particularly in con- 
nection with the passage of heat from the walls of ventilating 
ducts to the air passing along the ducts, and also in connection 
with the cooling of field coils. 

Experiments with ducts indicate that the specific cooling 
constant is dependent not only upon the mean velocity of the air 
through the duct, but also upon the character of the motion of the 
air. The cooling conditions for the same amount of air passed 
through the duct may be three or four times as great where 
there are considerable eddies as where the air moves in even 
stream-lines. This circumstance makes experiments upon the 
specific cooling constant in ventilating ducta somewhat difficult 
and inconclusive, and is the cause of the wide divergencies in the 
results obtained by different experimenters. 

In order to arrive at more definite values, the author and Mr, 
W. H. Blythe made a number of experiments with various kinds 
of ducts over a considerable range of air velocity and under vary- 
. ing conditions. The results of these experiments are contained in 
' & contribution presented to the Iustitution. 

These results cam be shortly stated as follows :—If we denote the 
flow of heat from the walls of the ventilating duct, expressed in 
watts per equare centimetre per degree C. difference of temperature 
between wall and air, by the symbol A., then we find that over a 
wide range of speed i, = K, v, where v is the mean velocity of the 
air in the duct measured in metres per second, and k. is a constant 
depending on the character of the duct. k, is very much affected 
by the amount of baffling of the air in the duct. A circular duct 
2 in. in diameter gave a value of K, as low as 000083 when the air 
passed through with long steady stream lines, but the addition of 
ba ffias brought the value up to 0 0011. For ordinary flat ducts about 
1 in. wide it would seem that the constant k. may be anything 
from 0°0006 to 00014, depending on the amount of eddy currents 
in the sir in passing along the duct. Where the ducts are dirty, 
the value of K, may be very much lower still. 

The cooling of the iron of the stator is considerably helped by 
the condaction of the heat into the cast-iron frame, from which it 
is passed by radiation and convection to the surrounding air. It 
is generally impossible to make an accurate caloulation of the 
amount of this conduction. The author has found that with 
ordinary box-type cast-iron frames, with the punchings dovetailed 
into the cast-iron, to allow 0°15 watt per square centimetre is 
suitable where a temperature rise of 40° O, is permissible. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


A Photoelectric Relay. 


The sensitive photoelectric relay illustrated herewith; which 
may be used for various scientific and technical purposes, consists 
of a glass tube 6 cm, in diameter and 19 om. in length, in which 
the aluminium plate D' can be moved toward the wire net B by 
means Of a magnet acting on the iron cylinder E. A little rubidium 
is distilled in the vacuum through the side tube F on the plate D', 
which in this way can be uniformly covered with the alkali metal. 
Hydrogen will then be admitted and the surface of the alkali 
metal rendered sensitive by means of the glow discharge. The 
hydrogen will be replaced by argon until the sensitivenees is a 
maximum. The light of an incandescent lamp at a distance of 
50 em. passes through the two wire nets B and c and liberates the 
electrons in the position D from the rubidium-hydrogen. These 
electrons move under the influence of a small potential difference 
from D to B, where they enter the electric field between c 
and B, which is so strong that ionisation by collision takes 
place. Through this prooess the current between B and c becomes 
very large. The currents between DB and B O can be varied within 
wide limits by a variation of the pressure and of the distances 
between the electrodes. 

In the course of experiments conducted in the physics laboratory 
of the University of Illinois, Urbana, the distance between B and C 
was kept constant, about 5 mm., while the distance between D and 
B was varied from 3 mm. to 30 mm. The primary or photo- 
electric current between D and B varied from 3 x 10 !? to 107 
amp., and the secondary or ionisation current from 10-7 to 10 ë 
amp. The maximum secondary current was sufficient to close 
an ordinary relay. The secondary voltage required for the maxi- 
mum current was 136 volts, A further increase of this tension 
produces a glow discharge which persiets even when the primary 
current is interrupted. This apparatus thus acts as a relay, a weak 
primary current closing the circuit of a relatively strong secondary 
current. 


* Journal I. Z. E., Vol. 48, p. 647, 1912. 


Amongst other epplications the device M8? be used for the 
detection of electromagnetic waves; a telephOne relay for weak 
electric currents ; & thermostat for the regulation of temperature 
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Fie. 1.—SENSITIVE PHOTOELECTRIC RELAY. 


within a very small fraction of a degree; and a light sensitive 
relay. In lecture experiments performed by means of this relay a 
beam of light has been made to ring a bell or to turn on a group of 
incandescent lamps.—Jacob Kurz, in the Electrical World. 


New Ultra-violet Lamp. : 


It is reported that a Mr. Simpson, who was experimenting with 
rare metals, recently discovered that the light emanating from an 
arc between certain ores possessed powerfal therapeutic qualities, 
greater than those of the Finsen lamp, as it is richer in ultra- 
violet rays. Investigations are in progress at St. Bartholomew's 
Hospital, London, and the results obtained so far have been very 
promising. 


LEGAL. - 


, Re Cepes ELECTRIC TRACTION, LTD. 


A DEBENTURE-HOLDERS' action by the Austrian Daimler Motor 
Co., Ltd., against the Cedes Electric Traction, Ltd., was mentioned 
to Mr. Justice Neville in the Chancery Division on Friday last, 
upon a motion by the plaintiffs for the appointment of a receiver 
and manager. : 

Mr. DIGHTON POLLOCK, for the plaintiffe, said that the ground 
of the motion was jeopardy. A petition to wind up the Cedes Co. 
was down for hearing on Tuesday, and it would be necessary to 
find money to pay this week's wages. | 

Mr. WARD COLDRIDGE, K.C., for the defendant company, said 
there was sufficient money at the bank to pay the full amount of 
the company’s indebtedness and the wagee, bat the petition had 
created a difficulty in getting at this money. The company had 
important and remunerative contracts running. 

His LORDSHIP appointed a receiver and manager with liberty to 
borrow enough to pay the week’s wages if necessary; but he 
recommended the parties to lay their heads together and come to 
some agreement, so that the petition could be got rid of before 
Tuesday. 


ALLEGED FRAUDULENT TRAMWAY CLAIM. 


Mn JUSTICE BScRUTTON in the King’s Bench Division, on January 
18th, entered judgment for the London County Council in a claim 
for damages by Henry Barker, of Tottenham, for injuries alleged 
to have been received in a tramway mishap. The jary held that 
the claim was & fraudulent one from beginning to end. 

It was stated that a collision occurred betweeen the car in which 
Barker was a passenger and another car at Ponder's End, on June 
llth, 1914. The plaintiff alleged that a fellow passenger weighing 
19 stone was thrown on to him, causing concussion of the spine 
and other injuries. 

On the application of counsel for the defendants, Mr. Justice 
Sorutton ordered the papers in the case to bs impounded for further 
consideration. i 


WYNSTANLEY, t. MACARTNEY, MCELROY & Co., LTD. 


Mn. JUSTICE SCRUTTON, in the King’s Bench Division, on January 
12th, gave judgment in this action, which was heard last term. 
He gave plaintiff £100 damages for the wrongful dismissal from 
the directorship. He gave judgment for the defendants for £800, 
£90 and £48 which the plaintiff had obtained from the company, 
while the defendants failed in their counterclaim for £35 and 
£192 and 200 Malta Tramway shares. As each side had partly 
succeeded, he would save them expense by holding that each should 
pay their own costa. Concluding, his Lordship expressed his great 
regret that a part of the burden of this litigation would fall on 
infant shareholders whose interests had been entrusted to unfaith- 
ful and incompetent people. He hoped means would be found to 
remove some of that burden to the directors, and especially to Mr. 
Frank Macartney, who, since his father's death, had much to 
answer for. He was quite unfit to hold the position of director 
of the defendant or any other company. 
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MUNITIONS COURT CASES, 


At the Rochdale Munitions Court on the 6th inst., a labourer at 
the Rochdale electricity works asked for a leaving certificate, 
which he alleged had been withheld. He stated that he had been 
discharged on December 22nd, and had been unable to get employ- 
ment elsewhere because he had not the certificate. The borough 
electrical engineer, Mr. C. C. Atchison, said the request for a certi- 
ficate had not reached him, or he would have granted one. He 
agreed to give applicant a leaving certificate and a monetary grant 
for the mistake. 

At the same Court another employé at the Rochdale electricity 
works—a turner—desired a leaving certificate in order that he 
mightdo work of a more particular character in the manufacture 
of munitions. He said he worked on a lathe only five hours a day, 
and, being a rheumatic subject, the steam and heat affected his 
health. Mr, Atchison said the works supplied electricity to 
important works. He was willing to release the applicant as 
soon as he could be replaced. The application was eventually 
withdrawn on the understanding that the certificate should be 
given within a month. 

Before the Oldham Munitions Tribunal last week, Meesre. 
Ferranti, Ltd., lodged a complaint against five youths who 
“did not work diligently under the rules.” It appeared that 
at 6 o'clock one morning the five youths were found by 
the night watchman playing cards by the light of a candle. 
They had been on the night shift, and should have gone away at 
7am. Three of the lads said they were not playing for money, 
another said he had merely stopped to watch the play, and the 
fifth said they were playing banker for money. The youth who 
said he had merely stayed to watch was let off, and the remainder 
were fined 5s, each. 

Another case at the same Court concerned George W. Sugden, 
a crane-driver employed by Mesers, J. P. Hall & Co., electrical 
engineers. Sugden asked for a leaving oertficate, his case 
being that when he started as a spare man, on November 9th, 
he understood that hie commencing wages of 23s. were to be 
increased to 27s. if he agreed to take the job on permanently, He 
now found he would have to wait six months for a rise, and as he 
had an offer of 35s. a week, he wanted to leave to better himself. 
He complained also that his present work was inj urious to his health 
and eyesight. Mr. Hall (for the firm) said that the man had been 

entirely on important work. He was not a spare man at 
all, and his wages were started at 23r., and would advance to 278. 
which was the standard. It was also alleged against Sugden 
that he had done things with a view to getting discharged, 
one instance cited being that he ran a load over some men who 
were working, which was contrary to the rules, Mr. W. Sellers 
(chairman) asked how a man could be indispensable who was only 
worth 238. per week. Mr. Hall: He is oneof the links in the chain 
forming an indispensable whole. There is no man indispensable 
if you put it that way. Mr. Hall added that they would have 
diffonlty in replacing this man, aud it would take a week or a 
fortnight to teach a man. Sugden's application was granted. 

The question whether the electricians in a Govan shipyard 
should receive an allowance for the half-hour tea interval when 
ordered to work overtime was raised last week at a Local Munitions 
Tribunal in Glasgow. The case was raised. at the instanoe of 
Messrs, Alexander Stephen & Sons, shipbuilders, Linthouse, who 
charged a number of their workmen with having, on December 
22nd, infringed the rules of the Munitions Act by refusing to work 
after 7.30 p.m. unless they were paid for their tea interval, con- 
trary to the practice of the establishment. 

Mr. Biggart appeared for the firm, while Mr. A. Stewart, Elec- 
trical Trades Union, represented the men. 

According to a Scottish paper, it was stated in the course of the 
evidence for the prosecution that the men, who were electricians, 
had declined to work overtime unless they were paid for the half. 
hour tea interval. After being informed that the matter would be 
referred to the Munitions Tribunal they still refused.—In answer 
to the men’s agent, the foreman electrician, who had given the 
order to work overtime, said the men refused to work overtime 
unless they received payment for the tea interval. In the presence 
of witnesses the electricians were asked individually to work over- 
time, and witness had found out that the majority of them were 
perfectly willing to work, but said "they were on the horns of a 
dilemma,” as they had been instructed by the Union not to work 
without payment for the tea interval.— Mn. STEWART remarked 
that this matter was irrelevant to the case, but the CHAIRMAN 
held that it was an answer to a question.— For the defence, a work- 
man said he was employed with a firm who did sub-contracting 
work for Messrs. Stephen, and he received payment for the tea 
interval.—MR&. STEWART said this was a case for arbitration, and 
the workmen were prepared to go to arbitration on the question. 
They had endeavoured to have a conference on the subject with 
the employers, but had been refused. He thought the men should 
be dismissed, pending arbitration. 

The Court found that the charge against the men had been 
proved, and fined each of them 108., payable in two weekly instal- 
ments to be deducted from their wages. 


TAYLOR X FARLEY r. THE WEST BROMWICH CORPORATION 


Tais case was again before Mr. Justice Neville in the Chancery 
Division on Friday. 

Mn. WILLIAM MACKENZIE, for the plaintiffs. said that in this 
case his Lordship had granted an interim injunction over the day, 
testraining the Corporation from discontinuing or curtailing the 
supply of electrical energy for power to the plaintiffs, By an 
agreement made in 1912, the plaintiffa were entitled to a supply of 


eleotrical energy for five years, but recently the Corporation had 
sent a letter threatening to cut off the supply of energy during 
certain hours. 

Mr. WHEELER, for the defendant Corporation, said there was a 
difficult question of law to be decided on the contract, and this 
could best be dealt with at the trial. Until then the Corporation 
iig: give an undertaking in the terms of the order made over 
that day. 

His LorpsHiIP: I remember the case, and I think your clients 
are acting rightly. 

MR. WHEELBB : I will not discontinue or curtail the supply at 
any time during the night or day ; but plaintiffs should give an 
undertaking that if defendants succeed at the trial they will pay 
for power supplied to them at the same rate as other consumers. - 

His LogpsH1If: I don't like that form of undertaking. Let it 
be in the usual form. | l 


Cecil, Honges & Co., Lro., v. ELLIS & WARD. 


In the City of London Court, on January 17th, before Sir John 
Paget, Bart., K. O., Deputy Judge, an action which had been 
remitted from the High Court of Justice, was brought by plaintiffs 
against defendants, to recover £96 for an electric lighting installa- 
tion at Bristol. Mr. Clements appeared for the plaintiffs, and Mr. 
Linooln Reed for the defendants. Mr. Clements said in respect of 
the claim £69 had been paid into Court in respect of switohboards and 
electrical appliancee, and there was no dispute about the delivery of 
the goods, but the defendants said they were entitled to set off £27, 
and counter-claim for £24, because certain goods were not supplied 
that ought to have been supplied, or work which ought to bave 
been done had not been done, They further said they had to 
employ men and had to make temporary arrangements for power 
fuses and lighting fuses, and go to other expense in travelling 
from Bristol to London. Mr. Reed said a large number of ivorine 
labels ordered had not yet been delivered. Mr. Clements said the 
whole contract was based upon a quotation of December 11th, 
1914, Full detaila of the contract were given, and in the course 
of the hearing Mr. Cecil Hodges, the managing director of the 
plaintiff company, was called. He said that they still had some 
labels to be sent. They did not get the instructions for them until 
a long time after they had the instructions for the boards. Great 
delay was caused by the Government war work, which was being 
done by the foundry people. They had not to do the drillings in 
the switchboards. He had never heard a word about the defendants 
having, as now alleged, to get temporary plant and make journeys 
to London, until the present proceedings, It was an oversight on 
his part not to tell the defendants that he could not execute the 
order within four weeks when the alterations were made. No 
doubt the defendanta wanted quick delivery, and they did the best 
they could in the circumstances. The reason why 97 labels were 
not supplied was because they had been overlooked. Mr. Reed 
urged that after that admission plaintiffs could not recover at all 
because the contract was indivisible and plaintiffs had not fulfilled 
it. The Deputy Judge ruled against that contention. Mr. David 
Dalrymple, foundry manager, Wolverhampton, said he made the 
iron cases for the plaintiffs The work was very much delayed 
because of important work. Mr. Ellis said it was very important 
that the labels should be put on the fuses, as everything was done 
by motor in the factory in question. It waa all electrical work. 
At present they were incomplete. For the defence evidence was 
called to show that the plaintiffs had not carried out their work 
according to speoifioation. The result was that the defendante 
had got the work done elsewhere at an expense which was now 
counter-claimed for. The Deputy Judge said he quite realised the 
importance of labels being put on the switches, and that the 


. baphazard method adopted by the defendants with high-power 


machinery was very unsatisfactory. He held that the plaintiffs 
were entitled to recover £69 paid into Court, bat no more. He 
gave them judgment for that amount on the claim, without costs, 
and he awarded the defendants £24, with costs on the counter- 
claim, that being the amount of expenses they had been put to in 
consequence of the plaintiffs not carrying out their contract. 


CONSOLIDATED DIESEL ENGINE MANUFACTURERS, LTD. 


THE summons in the liquidation of this company which asked for 
the appointment of an additional liquidator with Sir William Peat 
again came before Mr. Justice Astbury in the Oompanies 
Winding-up Court ; the former hearing was in November. 

Mr. H. CozENs-HABDY, K. O., said the application was on bebal; 


of three members of the committee of inspection of five, who wert 


of opinion that the liquidation should not be solely in the hands ci 
Sir William Peat. They made no reflection on the personal 
integrity of that gentleman, but they thought it was undesirable 
that he should remain in eole control. On the suggestion of his 
Lordship, a meeting of shareholders was held on December Ist for 
the purpose of expressing their wishes in the matter. Ona large 
poll 207,338 votes were recorded in favour of the sole control by 
Sir William Peat, 30,000 in favour of an additional liquidator, and 
135,000 in favour of his removal. That amounted to a majority 
of five to four in favour of Sir William Peat's continuance alone. 
If one firm's holding was deducted from the figures, the result 
would be seven for and eight against his continuance alone. It 
was said that there was a large claim against this firm, and that 
their votes ought to be deducted. 

His LoRpsHIP said he had received a message from the Official 
Receiver that Sir William Peat would have no objection to the 
appointment of a joint liquidator if his Lordship approved of that 
course, 
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MR. MARTELLI, K. O. (for Sir William Peat), said the views of 
the majority should be given effect to. They did not desire a change, 
and Sir William Peat did not object to an additional liquidator “ if 
the shareholders desired it.” 

His LoRDSHIP, in giving his decision, expressed his surprise that 
Sir William Peat did not come to the conclusion in his own 
interests that there should be a co-liquidator. He, however, saw 
no kind of case for removing him, and he had no jurisdiction to 
adversely appoint a co-liquidator unless he re-summoned the 
original meetings in the winding-up. That he did not intend to 
do. He had no alternative, though he regretted it, but to act 
upon the decision of the small majority of shareholders and to 
refuse the application. As, however, it was a perfectly proper 
‘summons to bring, his Lordship ordered the costa of all parties to 
be costs in the liquidation. 


IN re BARTON-WBIGHT. 


BEFORE Mr. Justice Sorutton, in the King's Bench Division last 


week, application was made on behalf of a judgment creditor, 
Mra. Beattie, for E. W. Barton- Wright, electro-therapeutic specialist, 
Oxford Street, to show cause why he should not liquidate a judg- 
ment debt of £224 by instalments. The evidence, as reported in 
the Timez, showed that defendant was advertising in certain 
journals that the rush of patients had necessitated an increase in 
the number of his dressing rooms. The Court ordered debtor to pay 
£12 a month, but debtor said it was quite impossible—a remark 
which drew from the judge the remark, ‘ Then you will probably 
go to prison if you do not pay! 


TINOL SOLDEBING PAST. 


On Monday an application was made in the Patents Court, set up 
to deal with the patents of alien enemies, before the Controller, 
Mr. Temple Franks, and the Deputy Controller, Sir Cornelius 
Dalton, by Messrs. Bi-Metale, Ltd., of 67, Lant Street, Southwark, 
who asked for righte to use the trade-marks of Tinol in connection 
with two German patents—Nos. 13,557 of 1903, and 17,624 of 1904 
—under which they had been given licence to manufacture by the 
Board of Trade. : 

Mn. IN SKIP, K. O., appeared for the applicants, and stated that the 
patent No. 13.557 was registered by Jacob Callman, of 65, Gits- 
chinerstracse, Berlin, and Rudolf Bormann, 26, Walterstrasse, 
Berlin-Rixdorf, and claimed a method for intimately associating 
finely powdered soft solder, such as tin or tin alloy, in a paste, with 
a deoxidising agent like zinc chloride, or ammonium chloride, or 
both, and a thickening body such as cellulose, which burns easily 
and leaves no trace. 

The other patent, registered by Maximilian Leisel, of 10, Handel- 
strasse, Köln-am-Rhine, and Rudolf Küpper, 7, Graadorferstraese, 
Bonn-Endenich, provided a substitute in electrical work for solder- 
ing with resinand tin. In addition to the aqueous solution of 
ammonium chloride, or chloride of zino, or the double chloride for 
soft solder, it used borax, water-glass, or glass powder, for hard 
soldering, and met the three requirementa of (1) a soldering metal 
in a finestate of division, (2) a flax which did not leave behind an 
oxide residue to impair the joint, and (3) a neutral liquid organic 
substance which did not evaporate until the soldering metal or 
the flux had done its work. The soldering flux-chloride, or borax, 
was mixed with glycerine, and the metallic powder or finely 
comminuted metal. 
tected the metal from oxidisation. 

Mr. Inskir explained to the Court that in October, 1914, the 
applicants were the Eaglish agents for a German manufacturing 
corporation. The Board of Trade had granted Bi-Metals, Ltd., 
the right themselves to manufacture under these patents, on 
payment of a royalty of 10 per cent. on the gross selling 
price. From the Patents Court had come the suggestion that 
they should take the trade marks as well, and they were now 
applying for them. :As selling agents in this country before the 
war for the Küppers Metallwerke Gesellschaft m.b.H., of Bonn- 
am-Rhein, the applicanta had the option to purchase the patent 
rights. That option had expired before the war, and they had 
then entered into negotiations to renew it. They, of course, had 
no relations with the German firm now. 

Mk. Percy Goon, a director of the applicant firm, was aeked 
whether they had ever had any complaint of the efficiency of this 
method compared with the old mode of soldering. 

The Witness answered that they had had one complaint since the 
war broke out. That was when, for the purposes of munitions, 
all the pure glycerine was required. Bi-Metals, Ltd., attempted to 
manufacture with crude glycerine, and found that it did not answer, 
Apart from the 2 cwt. or so made then, they had never had any 
difficulty. They at once communicated with the authorities and 
got leave to obtain all the pure glycerine they required. They 
continued to receive repeat orders from engineering and other 
firma which used the composition in all directions, 

The CONTROLLER oF PATENTS observed that very few trade-mark 
rights had been granted by that Court, because he considered it 
desirable that the marks should apply strictly to the articles with 
which they had been associated. Here, however, was a cate 
apparently in which this condition was fulfilled, and as Bi-Metals, 
Ltd., were manufacturing in this country they wished to place the 
label on the tins of paste, as had been done before the war. The 
contents were identical. They would hear shortly from the Board 
of Trade as to their application. 


The neutral liquid organic substance pro- 


ELECTRICAL PRECIPITATION OF SMOKE 
AND . DUST." 


IN an address recently delivered in New York, and reported in 
Metallurgical and Chemical Engineering, Mr. LINN BRADLEY 
stated that in the application of electricity to the recovery of 
valuable by-products à Californian, Dr. F. G. Cottrell, had 
done more to advance both the science and the art than any 
other individual. 

The probleins of removing from gases minute particles sus- 
pended therein were of great variety, and existed not only in 
thickly settled industrial communities but also in sparsely 
settled States. Requests for a solution of specific problems had 
been received from north-eastern Canada, Cuba, Mexico, 
Hawaiian Islands and Alaska, to say nothing of inquiries from 
across the seas. In New York City inquiries had ranged from 
the collection of diamond chips suspended in a sroall volume 
of air up to the collection of cinders and sinall pieces of coke 
from gases arising from boilers under which about 3,000 tons 
of coal were burned every 24 hours. It was obvious that the 
saving of values was the object to be attained by collecting 
the diamond chips, while in the latter case the cinders and 
coke particles constituted a serious nuisance in the neigh- 
bourhood. 

Portland cement plants generally had severe dust problems, 
as they fed finely-ground materials into long cylindrical kilns 
near the point where large volumes of gas were rapidly 
emerging, and in such a manner that the pases picked up a 
large quantity of dust. Instances were known where the 
quantity of dust from a cement plant approached from 200 to 
400 tons per day, which was scattered broadcast over the 
district surrounding the plant. At iron blast furnaces the 
finely-divided ore was charged in such a way that dusting 
was facilitated. Reports had been obtained which showed that 
the total amount of iron ore and coke lost in this manner 
amounted to a very large tonnage yearly, and this dust might 
be worth from $3 to $3.50 per ton. Calculation had shown 
that by removing the particles from the gases from one iron 
blast furnace, without cooling the gases, the value of the con- 
served heat energy might amount to about $25,000 per annum. 

It was not unusual for a fair-sized smelter to waste 1,000 
tons of eulphur daily by discharging it into the atmosphere 
in the form of sulphur dioxide, notwithstanding the fact that 
sulphur was a very necessary commodity. 

Waste, gases at smelteries and refineries also contained 
metals and other elements, the recovery of which often would 
be warranted for the additional revenue whch they would pro- 
duce ; investigations at one smeltery showed that metals having 
a gross value of approximately $4,000 per day were being 
discharged into the atinosphere. 

In large brass foundries perhaps 3 per cent. of all the zinc 
charged into the crucibles was burned off or volatilised and 
discharged into the atinosphere, thus constituting an economic 
loss aggregating many thousands of dollars per annum. In 
the production of metallic zine from ore a considerable per- 


centage of zinc was lost as fume. 


At a sulphuric acid plant where a large quantity of acid 
was concentrated in stills, investigation showed that 2 to 3 
tons of sulphuric acid were being wasted daily as mist. At 
another plant bydrochloric acid fumes had been killing vegeta- 
tion in an adjacent park, but at present the trees and shrubs 
were thriving, as the acid fumes were being collected elec- 
trically. 

In ventilating modern public buildings, and even up-to-date 
factory buildings, it was considered desirable to control the 
teinperature and humidity of the air and remove all dust, 
hacteria, etc. In one recent installation it had been found 
that by circulating 50,000 cu. ft. of air per minute in a closed 
system, removing dust, etc., by electrical precipitation, the 
saving in steam which would be required for preheating this 
quantity of air in cold weather much more than paid a good 
return on the investment. Here the primary object was con- 
servation of steam. 

With a proper arrangement of pipes or plates and wires 
acting respectively as collecting electrodes and “discharge 
electrodes," it was possible to produce a discharge of elec- 
tricity from the wires to the pipes or plates through gases 
present between thein. 

In electrical precipitations it was customary to employ very 
high voltages, such as, say, 75,000 to 100,000. With such volt- 
aves a8 these it was possible to subject a gas to such strains 
that it was changed from a non-conducting to a conducting 
medium. 

Each of the particles of dust or fume collected a charge of 
electricity of the same polarity as the discharge electrode, and 
since two bodies charged with the same kind of electricity 
repelled each other, the particles were driven away from the 
wire and drawn toward the pipe or plate (collecting electrode). 
Thie more electricity upon a particle the greater was the force 
acting upon it. therefore in practice a strong discharge was 
maintained. Furthermore, the greater the voltage between 
the electrodes the stronger was the precipitating force; this 
made it desirable to operate at a voltage just below that where 
a Spark or are would form. Moving gases exerted a force 
upon suspended particles, and the greater the velocity the 
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* An article on this subject appeared in the Étrergicat 
REVIEW of May lith. 1915. 
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greater was this force; hence, with a given precipitating 
apparatus, there was an upper limit to the gus velocity at 
hich the suspended particles might be completely removed. 

Direct current at high voltages was required, as alternating 
current at commercial frequencies was not suitable for this 
work. Large volumes of gases required, as a rule, more power 
than smaller volumes, but the power consumption was affected 
by other factors. Static machines did not furnish E 
power for commercial installations and were not dependable. 
In commercial installations ordinary black iron pipes about 
]2 in. or 18 in. in diameter by 15 ft. to 20 ft. long were in 
general use, connected to a gas chamber at each end in a 
wanner similar to that in a tubular boiler. With this 
arrangement gases and suspended icles might reddily be 
distributed to thé various pipes, and through them to another 
yas chamber, having been cleaned during such passage. ‘The 
cleaned gases might be conducted to other places as desired. 

The precipitating apparatus might be designed for either 
hot or cold gases, and for corrosive or non-corrosive materials, 
und the product might be collected either wet or dry as condi- 
tions might indicate. In treating gases containing particles 
of acid held in suspension, materials euch as lead or stoneware 
were employed to avoid serious corrosion. Heat-insulating 
materials might be employed in the apparatus to lessen the 
les of heat energy when desired. The gases might be either 
forced or pulled through by fans or other mechanical means, 
or if the gases were sufficiently warm natural draught might 
he employed. When treating gases which were explosive when 
mixed with air, they were kept under a pressure slightly 
greater than atmospheric until they bad been cleaned. 

The high-voltage direct current was obtained by transform- 
ing low-voltage into high-voltage alternating current and then 
converting or rectifying the latter into an intermittent, bigh- 
voltage direct current. The amount of power required in 
commercial installations was relatively low, generally being 
much smaller than that necessary for any other gas-cleaning 
system. 

A unique advantage of electrical precipitation was its ability 
to collect even the most minute parte es. Another interest- 
ing feature was that components of gases of different volatilities 
might be separated by what had been termed “ fractional 
precipitation. In this method the gases were treated while at 
s high temperature to remove those materials which were then 
either solid or liquid, and then after further cooling the gases 
were subjected to another treatment in a separate precipi- 
tater. Arsenic trioxide of agh purity had thus been separated 
from copper, iron, zinc and other materials. It would be 
possible to obtain water-free tar in gas plants by this means, 
and also it might be possible to collect tars of different com- 
Neltlons. 

Manz other instances could be given, and the author hoped 
that chemists, engineers and others would give more earnest 
consideration to smoke, fune aud dust problems and endeavour 
to solve thern, not onl 
conditions and fur aesthetic reasons, but also for the values 
9 were to bo obtained when their solution was accom- 
plished. 


WAR ITEMS. 


Trade after the War.—At a meeting of the Advisory Com- 
mittee to the Board of Trade on Commercial Intelligence 
held last week, among matters considered were proposals 
for the safeguarding and promotion of British trade after 
the war; the more systematic collection and exhibition of 
samples of German and Austrian goods competing with 
British manufacturers in Colonial and foreign markets; and 
Questions relating to the work of the Commercial Intelli- 
sence Branch of the Board of Trade. Further reference to 
the work of this committee appears on page 76. 

Lord Derby will be present at the meeting which is being 
organised for January 31st at the Guildhall. 

The London Chamber of Commerce had before it last 
week the report of a special committee on the subject of 
" Trade during and after the war." The main recommen- 
5 according to the Financial Times," are the fol- 
owing :— 

l. That, any measures which may be considered in con- 
nection with trade during and after the war should provide: 
(a) For preferential reciprocal trading relations between all 
parts of the British Empire; (b) for reciprocal trading rela- 
tons between the British Empire and the Allied countries; 
(c) for the favourable treatment of neutral countries; and 
(D for regulating, by tariffs and otherwise, trade relations 
with all enemy countries, so as to render impossible a return 
to pre-war conditions and for stimulating the development 
of home manufactures and the consequent increased employ- 
ment of native labour. 

2. That steps should be taken to prevent the dumping 
and under-valuation of enemy goods into British markets 
after the war. 

E That discriminatorv taxes be levied on the tonnage of 
ail enemy ships using the ports of the British Empire. 

4. That the Government be urged to encourage the pro- 
duction and utilisation of raw materials and manufactured 
goods within the Empire under such legislative conditions 
as will prevent their being controlled by or on behalf of 
subjects of enemy countries. 


for the sake of better atmospheric 


5. That the naturalisation laws of the Empire be amende4 
So as to prevent the abuses which have been disclosed since 
the commencement of the war. 

6. That further legislation, especially in regard to enemy 
holdings in British companies or firms, is necessary to safe- 
guard British subjects from the consequences of the policy 
of the German Government in organising its subjects resid- 
ing in any part of the British Empire for commercial, indus. 
trial, financial and economic purposes in time of peace with 
a view to military aggression in time of war. 

4. That His Majesty's Government be urged to guarantee 
for a period of years the continuance, ‘by subsidy or other- 
wise, of new, or key, industries established prior to and 
since the commencement of the war. 

8. That with a view to promoting the development of 
British trade under altered conditions caused by the war 
His Majesty's Government should appoint a Minister oí 
Commerce of Cabinet rank, to whom certain of the functions 
of the Board of Trade and other departments should be 
relegated. 

At the House of Commons last week Sir John Randles, 
M. P., presided over a meeting of the Commercial Com- 
mittee. He said that he had accepted the invitation to 
attend the Congress of the International Commercial Com- 
mittees of the Parliaments of Europe and Japan at the 
Sénat in Paris on the 6th, 7th and 8th March, to discuss 
the economical and commercial questions arising out of the 
war. 

Platinum Prices.—According to an Ekaterinburg dispatch 
it is never easy to establish what the price of platinum is. 
No matter what the quotation may be in the Press, it is 
always understood by buyers that such price is rather 
nominal and is subject to negotiation. It was stated in a 
Petrograd paper a few weeks ago that, in view of the pro- 
posed platinum monopoly in Russia, the important platinum 
producers have begun to force up the prices considerably, in 
order that the platinum which they controlled, amounting 
to about 300 poods, might be disposed of to the Government 
on a basis satisfactory to them. The price of platinum, 
which not long ago was eight roubles per zolotnik, had 
rapidly risen to 11 to 12, and even more, roubles. Business 
generally in the Urals in platinum is doing somewhat better 
than immediately before the war. At Nizhni-Tura, buyers 
are offering 10 roubles for the crude pon and will buy 
any quantity. Before the war the highest price was nine 
roubles 80 copecks. At the mines there is some scarcitv of 
labour owing to the high prices that it obtains elsewhere. 


Goods of Enemy Origin.—The Board of Trade has issued 
a warning to importers stating that they are under an obli- 
gation to take all necessary steps to satisfy themselves that 
goods they propose to import are not of enemy origin. Fail- 
ing evidence that they have done so, the goods, should they 
prove, as a result of examination on arrival, to be of enemy 
origin, will be liable’ to seizure even though accompanied 
by Consular certificates of origin. Importers who are 
offered goods (especially goods hitherto mainly derived from 
enemy countries) by firms abroad respecting which they have 
insufficient information are strongly advised to defer pay- 
ment until the goods are delivered, and to make it a con- 
dition of payment that the goods are not only accompanied 
by certificates of origin in proper form, but are passed on 
arrival by the Customs authorities of the United Kingdom. 


Australia and Future Trade.—Reuter reports that on 
anuary 13th, at Melbourne, the Associated Chambers of 
Manufacturers presented to Mr. Hughes (Federal Prime 
Minister) a series of resolutions framed with the object of 
preventing Germans from regaining their trade after the 
war. Mr. Hughes, in replying, said it would be incredible 
folly if victory secured on the field should leave Germany in 
possession of economic opportunities. The war must be 
carried on in the field of industry with a determination equal 
to that shown by the Allies on the field of battle. The 
Premier added that he was not in favour of trade with Ger- 
many ''during the war, after the war, or at any other 
time.“ 

Trade with Hong. Kong.— The Board of Trade is 
notified by the Colonial Office that, according to telegraphic 
information from the Governor of Hong-Kong, complaints 
are being received there that some merchants in the United 
Kingdom are declining to complete or undertake orders from 
Hong-Kong merchants on the ground that such merchants 
are not on the white list of persons and bodies of persons 
to whom articles to be exported to China may be consigned 
under the terms of the Proclamation of September 24th, 
1915. It should be noted, however, that the Proclamation 
referred to does not apply to Hong-Kong; Hong-Kong is not 
effected by the white list regulations. 

Petroleum Economies in Russia.—On the basis of the 
information submitted by the 1886 Company on the quantity 
of current. supplied to the town mains from the Bogorod 
station, the Moscow Town Council has determined that on 
the average the company may use the current of the ** Elek- 
troperedachi concern to the extent of one-fifth of the total 
consumption of the town, which would mean an economy 
for the town station of 82,000 poods of petroleum. The cost 
price of the current for the towr station from the 1836 Com- 
panv is fixed at 3.3 copecks per kW., and from the © Elektro- 
perelachi " at 9.9 c. The difference in favour of the com- 
pany per month works cut at an average of 4, UO roubles. 
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Key " Industries.—The ** Times " states that it is under- 
stood tnat the Advisory Committee of the Board of Trade 
have practically finished a report on Key "' industries 
trades without which industries of national importance can- 
not be maintained. Our contemporary remarks:—'' The 
publication of this interesting and important document may 
be expected shortly. Its contents may be unpalatable to 
many, but there can be no question that the public ought 
to know exactly what these business men have told the Board 
of Trade.  Kugged facts are of more importance than 
polished sentences in our present position.“ 

In a fuller statement on the matter appearing in the 
Times of Wednesday, it is understood that the Advisory 
Committee in their report advocate Government subsidies 
for certain industries, while protection by tariff is also ap- 
proved by overwhelming majorities. Electrical apparatus 
and porcelain are among the trades concerned. A section 
of the report is stated to be devoted to the great need for 
scientific training and research. 

Women in Power Stations.—Owing to increased business 
and to decreased staff, both due to the war, the Glasgow 
Electricity Department is experimentally employing women 
in power and sub-station work for record-taking and switch- 
gear manipulation. 


Enemy Capital Holdings.—The '* Financial News ” prints 
a copy of a circular which has been issued to the secretaries 
of all companies by the Registrar of Joint Stock Companies 
asking for information of an important nature. A form is 
enclosed whereon the recipient has to fill in, within a week, 
the name of the company and the nature of the business, 
together with the amount of capital in the company held by 
persons resident in foreign countries, separating, according 
to various countries, the capital so held. 


Australia and German Shareholders.—Reuter’s Melbourne 
correspondent reports Mr. Hughes, the Prime Minister, as 
saying at a banquet organised by the Metal Exchange. that 
the war was not only for national but for commercial 
supremacy. He had notified every company incorporated 
in Australia to wipe out within three months their German 
shareholders, whether naturalised or not. 

Mr. Hughes leaves for England this month. 


Prohibited Exports from France.—The French Govern- 
ment has issued an order prohibiting the exportation from 
that country of magnetos, accumulators, and battery plates. 

[ d 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear wntil 
the following week. should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Salaries in Power Stations. 


So Chief Assistant," writing in the Review of January 
"th, wants to saddle that eorely-tried gentleman, the Minister 
of Munitions, with some work that he might have done for 
himself years ago. He wants an adequate living wage and a 
guarantee that only competent engineers will be employed in 
electrical power stations. Chief Assistant” grumbles that 
the Institution of Electrical Engineers, the Home Office, and 
Board of Trade have done nothing to help him, but he hopes 
that he will not be overlooked by the Minister of Munitions. 
Always it seems that a large majority of station engineers 
expect and wait for some other body to do for them what 
they can do for themselves. 

he managers of the electric supply undertakings do not 
wait for the I.E.E., the Board of Trade. or the Minister of 
Munitions to help them; they organise themselves into very 
strong and formidable associations (quite apart from the 
Institution, of which most of them are also members) to deal 
with questions directly concerning them as individuals, to 
promote or oppose legislation, and generally to look after 
their own interests. For instance, quite recently there was a 
little healthy competition amongst the managers for charge 
engineers and awitchboard attendants on account of enlist- 
ments, and others leaving to do munition work; salaries had 
a tendency to rise, and managers either objected to this or 
thought that, perhaps, the efficiency of their stations might 
become inpaired—it matters little which. This competition 
was soon stopped by the managers coming to an agreement, 
through their Association, not to employ each other's charge 
engineers, ete.. without mutual permission. The Munitions 
of War Act did not apply to the staffs of electrical stations, 
though the idea was borrowed from Section 7 of the Act. 
What is good for the managers is better for the staffs under 
them, and station engineers inust follow the lead of their 
managers and build up a strong and formidable association. 

Thiere is at present a great deal of unrest in power stations 
all over the country. Station engineers’ salaries have remained 
practically stationary, and there 18 little or no opportunity of 
bettering their positions by going elsewhere. The limit to 
the number of those allowed to join the fighting forces of the 


country has been reached—in fact, I might say, exceeded, as 
men are being released from military service to take up duties 
in new stations, and some in old ones. 

The cause of the unrest in stations (of which Chief Assis- 

lant's" letter is only a slight indication), besides the greatly 
increased price of commodities, is due partly to outside influ- 
ences. Nearly every other section of eínployés in the engi- 
neering industry, with the exception, perhaps, of the techuical 
assistants and draughtsinen, has obtained substantial increases 
in wages, combined with a great deal of overtiine. 
. The junior technical men are the backbone of the engineer- 
ing industry. They now know it, and they have been ignored 
by those who are profiting by their energy and zeal. It is 
eusler to withstand a blow than to be ignored; the other 
sections of the industry cannot be ignored because of their 
organised strength. i 

Electricity supply engineers have no excuse, for since 
January, 1913, there has been an opportunity open to them 
to help themselves. The Association of Electrical Station 
Jingimeers was formed with the avowed object of obtaining 
better pay and conditions for electricity supply engineers. 

It * Chief Assistant” is really serious in advocating an 
adequate living wage and the employment of competent inen 
only in stations, and is willing to help forward the movement, 
I can assure him that there is plenty of work betore him and 
any others who care to take the matter up. If electricity 
supply engineers expect to obtain real assistance from some 
other source than themselves they are doomed to disappoint- 
went. 

The Munitions Department has agreed to see that standard 
rates are paid in all controlled establishments,” and there 
is no difficulty in getting other Government departments to 
see that their contractors pay the same, The fixing of agreed 
Tates must be the work of employers’ and employés’ associa- 
tions; the question of competency for any particular position 
is a difficult question, and to tackle it properly some such 
arrangement must be made as is applied at present to marine 
engineers. This would mean that, legislation would have to 
be promoted and would entail a large amount of work, and 
it would cost a deal of money. The work could only be done 
and P money eupplied by an association of the men con- 
cerned. . 

I feel certain that every station engineer knows in his own 
mind that a strong association is the only solution of the 
present situation, and I often wonder why so many stand 
apart and will not help. 

The A. E. S. E. still exists, after three years, in spite of 
adverse circumstances, and has, after much controversy, 
formulated a definite policy. In various districts where there 
is a large membership, conditions and wages have been im- 
proved by negotiation direct, the Association having on one 
occasion only to ask the services of the Chief Industrial 
Commissioner. The whole of the work connected with it is 
voluntary; there are no paid officials whatever. A monthly 
journal is issued to members (the work in connection with 
which is also voluntary), and the Association is anxious to 
have the help of all in the industry. "Those willing to take 
an active part in the work are wanted more than ever as 
the Association grows. The subscription is small—108. 6d. 
annually—which can be paid half-yearly or monthly as desired. 
The official policy of the Association is not to resort to strikes, 
but to make every reasonable application, either by letter or 
deputation, to attain its objects. Should such efforts fail to 
obtain satisfaction within six months, then the Association 
reserves to itself the right to use any methods it thinks proper 
to enforce arbitration on the questions concerned. 

If you approve, join the Association; if you disapprove, join 
also, and improve it—don't let apathy prevent you from 
taking any interest whatever. Follow the lead of your mana- 
gers and build up a strong Association. 

W. J. Ebben. 
Hon. General Secretary, A. E. S. E. 


Leyton, E., January 1005, 1916. ! 


[We regret that we have been obliged to condense Mr. 
Ebben's lengthy conummnication.— Es. Erre. REv.] 


Eleetrie Engine Starters for Industrial Motor 
Vehicles.—Since the fitting of an electric engine starting outfit 
on American pleasure cars became general, there has been consider- 
able discussion as to the advisability of adding such equipment to 
industrial motor vehicles. An interesting contribution to the 
subject has just come to hand from the United States, where the engi- 
neering department of the Reo Motor Truck Co., of Lansing, Mich., 
recently carried out a series of experiments with ite new 15-cwt. 
petrol motor delivery van. It is stated that the results obtained 
go to show that an engine starting outfit will more than repay ite 
first cost in the saving of petrol effected during the first year of 
its use, owing to the engine being stopped instead of allowed to 
run while deliveries are being made. It is also claimed that it 
will have a marked effect on the cost of upkeep of the vehicle, 
due to the elimination of the wear and tear of a large amount of 
idle running. Finally, it may be stated that, as a result of the 
tests, it has been decided to adopt an electric engine starting set; 
as a standard part of the equipment of the Reo vehicles, 
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BUSINESS NOTES. 


Consular Notes.—BRAZIL.—Considerable extension 


in the use of electricity in Pernambuco is foreshadowed by the 
American Consul in that town. The Pernambuco Tramways and 


Power Co., which some 16 months ago substituted the present elec- ' 


trical system for the long-used mule car system, propose to inatall 
an electric light plant. At present trolley wires are extensively 
tapped to provide street and store lighting. Additional power is 
also likely to be required for running the elevators in the many 
new business blocks building or proposed. 

CUBA.—Acoording to a recent American Consular report the 
business outlook in Cuba is very good. Prosperity is especially 
marked in the sugar trade, and many companies have takeu 
advantage of the present good prices and easily obtained monev to 
replace antiquated machinery with more modern equipment. The 
quantity of new sugar machinery, which is stated to be all coming 
from the United States, is referred to as ‘‘ tremendous,” 
are that more equipment will b» purchased during the coming 
year, the newer mills forcing the older ones, in self defence, to 
bring their equipment up-to-date. Rumours of new organisations 
to go into eugar-making may also be heard. à 

MEX(CO.—The American Consul at Chihuahua reports that 
the power plant of the Cia. Agricola y de Fuerza Electrica at 
La Boguilla, near Santa Rosalia, Chihuahua, has now been 
completed and the current made available for use at Parral, in the 
operation of the cyanide ore treatment plant of a mining company. 
The current was turned on through the transformer station at 
Parralon Sep'enrber 28th. At present only 1,000 H P. is being used. 

MANCHURIA.—The American Consul at Harbin, China, quoting 
the Norosti Zhizni, of October 21st, states that a British firm 


has made arrangements for establishing an electrical plant at 


Station Handashedzu on the Chinese Eastern Railway, about 170 
miles east of Harbin. The capacity of the plant will be 
sutisient to provide several thousand consumers with electricity 
and to light the streets of the village. 


Book Notices,— Diesel Engines for Land and Marine 
Work, By A. P. Chalkley, BS». Fourth edition. London: 
Constable & Co. Price 84, 6d. net —O wing to the rapid progress 
in the evolution of the Diesel engine, this work, although firat 
issued at the end of 1911, has been completely revised for the 
second time in four years. The new material is found mainly in 
the section dealing with Diesel engines for marine work, a direc- 
tion in which much work is being done; the illustrations have 
deen nearly doubled in number, new types are describ»d, and an 
additional chapter on the design of Diesel engines has been inserted. 
The makers and users of this type of prime mover are fortunate ia 
having at their service so comprehensive and so well illustrated a 
work on this subject, which occupies a special place in oil engine 
practice—as is indicated by the fact that an association of users of 
Diesel engines has been formed to discuss their p»caliarities of 
construction and working. The Diesel engine," says the author, 
"is perhaps the most scientifically designed motor in existence,” 
requiring great exactitude in construction and the utmost care in 
erection, though once in operation it becomes a machine of the 
greatest reliability. Useful chapters on installing, running and 
testing the ine are included, and some interesting eetimates of 
initial and working costs, based upon actual installations, are given. 

A Tert-bovk of Paper- Making. By C. F. Cross and E. J. Bevan. 
London: E. & F. N. Spon, Ltd. Price 15s. Fourth edition.— 
However interesting the details of the art of making paper to those 
engsged upon it, we cannot suppose that the average electrical 
engineering reader bas leisure to study it except in so far as his 
profession brings him into contact with it. The points of contact 
may bs multiplied as time goes on, but at present they are few in 
number, though of considerable importance; they include the 
electric lighting and driving of the paper mills, the electrolytic 
Mewching of the paper pulp, and the use of paper in various 
forms for the insulation of electric cables and apparatus 
generally, the last bing, of cours», by far the most important. 
It is curious that the authors hardly mention the lighting of a 
paper mill, although the necessity of judging colour correstly 
would seem to involve the use of electric lighting specially adapted 
for this purpose at certain stages of the process. A short section 
au eleotrio power desoribes the distribution of electrical energy 
from a central power sta'ion to the motors driving the machinery 
as“ the ideal conditions,” to which the older mills are bing con- 
verted. Steam is required for so many purposes in paper mills 
that the method of using it first in a turbine and afterwards for 
the manufacturing processes becomes very economical and con- 
venient, and is highly recommended. As regards the third point 
of contact above-mentioned, the book will be of especial interest to 
cable-makers| and other users of high-class papers, who, as was 
made evident in the proceedings of the I E.E. some years ago, have 
found it necessary to study the constitution of their paper very 
closely. The bok is extremely well printed and illustrated, and, 
needless to say, is printed on excellent paper. 

The Electrical Engineer's Diary. S. Davis & Co. Price 3s. 6d. 
—This year the Diary is issued in two forma, bound in stiff boards 
and limp covers respectively. In addition to the usual mass of 
information whioh it contains, the following are new features :— 
A section dealing with industrial lighting in a highly instruo- 
tive manner; a section on electrical cooking and heating, by 
Mr. B. 8. Downe; a table showing the local lighting hours 
for every day in the year at 30 important centres in the 
British Isles. Other additions have been made, and the very useful 
lists of streeta in the metropolitan area in which electricity supply 


Indications . 


is available have been extended to include certain outlying dis- 
tricts. It is a very useful production. 

Willings Press Guide (125, Strand, W.O.), is, as we have 
said before, a most handy publication for all who want the 
names, addresses, and a few other particulars, of newspapers, 
magazines, «c. conveniently arranged. It has reached its 43rd 
year, and continues to give full value for the money— 1s. 

Hazell’s Annual fer 1916 (Hazell, Watson and Viney, Ltd. 
London: 38. 6d. net) will hold the prominent place that its lengthy 
and efficient record has made for it among the useful annuals 
which contain so much information that one requires to have at 
hand. This time it has, among other matters, a complete list of 
recipients of the Victoria Cross and a Roll of Honour of some 
hundreds of names of those who, in high circles, have sacrificed 
themselves in their country's cause during the past year. Statis- 
tical information regarding the Colonies and foreign countries, 
10 pages devoted to aviation matters, and 20 relating to naval affairs, 
are given, in addition to the numerous sections dealing with trade, 
finance, shipping, railways, and so forth. 

A copy of the British Dominions Year Bonk, 1916, has been 
received. It is published by the British Dominions General 
Insurance Co., Ltd., 1, Royal Exchange Avenue, E. O., and edited 
by Messrs, E. Salmon and J. Worsfold. It contains a wealth of 
matter regarding the affairs of the Empire, the Army and the 
Navy, the war, with maps, badges of rank in colour—indeed, in a 
few lines it is impossible to indicate the wide scope of the con- 
tents. In addition to all this general information, there are 
articles by mauy well-known writers, including one by Sir Leo 
Chiozza Money, M.P., on “A Business-like Em Dire; one by 
Cyril M. Picciotto on International Law in the Present War; 
one on British Opportunities in Russia,“ by Louis A. Rojansky ; 
one on “The Eoonomio Outlook for Germany; and others on 
science and trade organisation, trade in war-time, and so on. The 
book is not on sale, but is for presentation purposes. 

Colliery Manager's Pocket-Book for 1916. Edited by H. 
Greenwell. London: The Colliery Guardian Co., Ltd. Prioe 
2a, net.—According to the statistics given in this handbook. in 
1914 electricity was employed in 1.428 mines (a reduction of 42) 
to a total of 713,782 H.P., compared with 628,098 in 1913; of this 
294,092 H.P. was on the surface, and 419,690 H.P. underground, 
being used mainly for hauling and pumping. There were four 
types of electric safety lamps in extended use and five others in 
small numbers, the total being 75,707 in 1914, compared with 
37,823 in 1913—a very notable advance; magnetic locking was 
employed in 61,772 cases, and lead riveta in 13,787. The eleo- 
trical section of the book consiets mainly of the official memo- 
randa relating to the regulations, and contains too little general 
information to be of much use; we should think that, in view of 
the inoreasingly important part played by electricity in mining 
nowadays, the section might be greatly increased with advantage. 
The pocket-book appears to be indispensable to the colliery 
manager. 

The Practical Electrician's Pocket-Book and Diary for 1916. 
Edited by H. T. Crewe. London: S. Rantell & Co. Price 18. net.— 
This is now in its 17th edition; by condensation and the omission 
of obsolete matter, room has been made for new sections dealing 
with electric pumping plant, drills, blowers, and lifting magnets, 
telephones and shaft signals, bells and indicators, and battery 
vehicles. It is a useful little book. 

The Christmas number of the JVileroid (the journal of the 
Willesden Works employés of the British Thomson-Houston Co., 
Ltd.) excels even its predecessor, the first issue of the journal, in 
interest and mirthfulness. It contains lively articles from the 
front, a variety of essays of strictly local and professional bear- 
ing, and sundry miscellaneous items, many of which are very 
olever. 

Lektrik Lighting Connections.—Mesers. A. P. Lundberg & Sons’ 
well-known booklet (price 6d. net, 7d. post free), is now in its 
fourth edition and ite 35th thousand; it occupies a field entirely 
its own, and must unquestionably be of great use to wiring con- 
tractors and wiremen. A lengthy list is given of the holders of 
certificates in the advanced grade of Messrs. Lundberg's examina- 
tions, and a new section on automobile controls has been inserted. 

We have received a copy of Part I of " Russian Reading Made 
Easy,” also one of Russian Grammar Simplified.” Both are 
issued by Hugo's Language Institute, Gracechurch Street, E C. 

" Post Otisa Electrical Engineers’ Journal,“ Vol. VIII, part 4. 


January, 1916. London: H. Alabaster, Gatehouse & Co. Price 
Is. net. 
% Journal of the Institution of Electrical Engineers.” Vol. LIV. 


No. 254, January 15th, 1916. London: E. & F. N. Spon, Ltd. 
Price 38. 6d.—This issue contains Mr. J. E. Kingsbury’s address to 
the Students’ Section, and the following papers :—“ Ignition of 
Explosive Gas Mixtures by Electric Sparks,” by Mr. J. D. Morgan ; 
" Eleotrio Heating," by Mr. G. Wilkinson; Resistance of Heat- 
treated Copper-Zinc-Nickel-Alloys,” by Mr. F. C. Thompson, 

“ Proceedings of the Physical Society." Vol. XXVIII. Part 1. 
December 15th, 1915. London: The Electrician Printing and 
Pablishing Co. Price 4s, net. 

" Journal of the South African I.E.E.” Vol. XIV. No. 5. 
December, 1915. Johannesburg: The Institute, Price 2s. 

“ Spons’ Architects’ and Builders' Pocket Price Book for 1916." 
By C. Young and S. M. Brooks. London: E. & F. N. Spon, Ltd. 
Price 28. 6d. net. 


Meter Prices, — THE Bastian METER Co, Lrp., 
announce that the high cost of labour, raw material. carriage, 
and other items, has compelled them to revert to pre-war prices for 
their Bastian meters. The reduction announced in July, 1914, is, 
therefore, no longer in force, 
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Catalogues and Calendars.—Dri4xoNDp COAL CUTTER 
Oo., Wakefield.—Wall calendar with monthly date slips for 1916. 

Messrs. PIRELLI, of 144, Qaeen Victoria Street, London, E. C., 
have sent us a calendar for 2 year with a block of daily date slips 
with bold figuring on a metal background. Above the block there 
is & most pleasing design in appropriate oolouring, in whioh & 
Pirelli tire is speeding the flags of the Allies on to victory. 

From Messks, JOHNSON & PHILLIPS, LTD., of Charlton, S. E., we 

have received a most welcome and handy vest-pocket diary and 
‘engagement book (black and gold) containing an insurance coupon. 
The company have also prepared for their friends a large desk 
blotting pad with a diary interleaved with blotting paper, also a 
block of spaces for daily engagements at the left hand side, while 
on the right there is a block of memoranda slips. 

THE NAVY EMPLOYMENT AGENCY, of 25, Victoria Street, S. W., 
have favoured us with one of their n Clyde " oalendars with date 
indicator—a device which we have found most useful. The agency 
was founded for the purpose of finding employment for men of the 
Royal Navy and Marines on their leaving the Service ; amongst its 
protégés are engineers and electricians. It is an admirable 
institution, and though: at present, owing to the war, it has very 
few men on its books, it is hoped that on the termination of 

hostilities our readers will, as far as possible; give employment to 
the men who have so zealously guarded our shores. - 

Mr. C. H. JEFFCOAT, 18, Ranelagh Gardens, Hammersmith, 
London, W.— Illustrated ‘leaflet relating to the Lamlok " electric 
lamp-locking ring. 

MassRS. ALEX. HAWKINS & Sons, London Road, Southwark, 
S. E., have issued a small and attractive wall calendar for 1916 
with a coloured print entitled First Aid to the Iojured," beneath 
which are small monthly date slips. 

Messrs. AUSTIN WALTERS & SON, 57, Lower Mosley Street, 
Manchester. — 20- page catalogue of Signs for All Trades,“ 
showing a number of designs of electric signs for use outside 
cafés and restaurants, hotels and shops, garages and picture 
theatres; also a selection of artistic window signe, interior theatre 
signs, wood-letter signs, electric sign flashers, and electric time 
switches. 

THE LIVERPOOL ELECTRIC CABLE Co., LTD., Bootle, Liverpool, 
have issued a serviceable wall calendar with a set of monthly date 
slips fixed beneath a bird's-eye view of the works. 

Boston GEAR Works, Norfolk Downs (Quincy), Mass.—90 pp. 
illustrated pocket catalogue and price list of Boston gears. 

Messrs. LE CARBONE, 17, Water Lane, Great Tower Street, 
London, E.C.—Circular tabulating particulars and schedule of 
qualities of their carbon brushes for dynamos and motors. 


Bankruptcy Proceedings. —HEnkvert PAGE, electrical 
engineer, trading as Smeeton & Page, at 63, Queen Victoria Street, 
E. O., and residing at 32, Marlborough Road, Chiswiok.— Au appli- 
cation was made on January 11th, to Mr. Registrar Linklater, at 
the London Bankruptcy Court, for an order of discharge. Mr. 
Egerton 8. Grey, Official Reoeiver, reported that the failure 
oocurred in July, 1915 ; the bankrupt returned ranking liabilities 
amounting to £2,157, but the proved and provable debts totalled 
£2,292 ; the assets valued by the bankrupt at £176, had produced 
only £79, owing to the excessive value placed by the bankrupt on 
his office furniture, plant and stook-in-trade, which were subject to 
& claim for rent, and from which nothing oould be recovered from 
the estate. A dividend of 61d. in the £ had been paid on proofs 
of debt amounting to £2,232. The failure was attributed to loss 
on trading, excessive drawings, and iatereet on borrowed money. 
As offences the Official Receiver reported (1) insufficiency of 
assets to equal in value 10s. in the £ on the amount of the 
unsecured liabilities ; (2) trading with knowledge of insolvency ; ; 
and (3) a previous arrangement with creditore. His Honour 
upheld the report and suspended the discharge for two years. 
Order entered accordingly. 

HARRY A. WEST, described as of 114, Chancery Lane, W.C.— 
At a sitting of the London Bankruptcy Court, held before 
Mr. Registrar Linklater, bankrupt applied for an order of discharge 
from proceedings instituted in September last. Mr. Ezerton S. 
Grey, Official Receiver, reported that the proved and provable debts 
amounted to £1,015, and the assets had realised only 133. 6d. The 
bankrupt was an insurance clerk with a salary of £370 per annum, 
and he was willing to set aside £75 a year for the benefit of the 
creditors, It appeared that in June, 1911, in order to set up his 
only son in business, the bankrupt purchased, for £175, the good- 
will, stock and effects of an electrical engineer's business at 55, 
Old Dover Road, Blackheath, and, his son being a minor, the bank- 
rupt putchased the business in his own name. He was in debt to 
the extent of 4100 at the time, and borrowed £175 with 
which to pay for the concern. The business was unsuc- 
cessful throughout, owing in a great measure to the mis- 
management of the son. The bankrupt borrowed further sums 
from time to time for the purposes of the business, and 
eventually the lender sued him for repayment, obtained judgment, 
and made him bankrupt. The Official Receiver reported that the 
bankrupt had been guilty of misconduct in relation to his affairs 
by obtaining from the petitioning creditor an advance upon the 
security of a charge over a certain interest to which his son was 
entitled, without disclosing the fact that such interest was already 
mortgaged. Insufficiency of assets to equa! 10s. in the & on the 
amount of the unsecured liabilities was also reported by the 
Official Receiver, and Mr. E. W. Hansell, on behalf of the petitioning 
creditor, opposed the discharge on the ground that the bankrupt 
had entered a frivolous and vexatious defence to an action. Mr. 
Storry Deans appeared for the bankrupt in support of the appli- 
cation, and consented to an order for his client to set aside £100 


per annum for the benefit of his creditors. His Honour gave the 
bankrupt liberty to again apply to the Court regarding his dis- 
charge, when he had paid the oreditors 10s. in the & Order 
entered accordingly. 

JAMES PROCTOR KYD CLARK, electrical and mechanical engineer, 
Hythe Road, Willesden Junction, N.W.—At the London Bank- 
ruptcy Court on January 12th, an application was made before 
Mr. Registrar Hope, for an order of discharge. Mr. E. Leadham 
Hough, Senior Official Receiver, reported that the applicant failed 
in March last, with provable debts £1,951, and no assets what 
ever. He traded from 1895 till November 4th, 1914, at first with 
a partner, but subsequently in 1903 by himself. In 1902 they 
appointed a gentleman, of whose eetate the petitioning creditor 
became administrator, their selling agent in Russis, and he so 
acted until his death in September, 1910. Disputes afterwards 
&rose between the petitioning creditor and the bankrupt on the 
accounts between the parties, with the reeult that an action was 
tried and judgment given against the baukrupt for £1,672, and 
costs taxed at £273. In November, 1914, the bankrupt transferred 
his business to his manager in consideration of £200 cash and an 
undertaking to discharge liabilities of the business to the extent of 
£732, but not the debt to the petitioning creditor. The assign- 
ment to the purchaser comprised stock taken over at the price of 
£911; stock and work in progress taken over at 8360; office 
furniture, £50; book debts amounting to £1,408, and taken over 
at £909 ; cash, £34; the lease and goodwill of the business and 
many other assets for which nothing was paid by the purchaser. 
The Official Receiver submitted that the sale by the bankrupt of 
his business was not boná fide on his part, but was made for the 
purpose of depriving the petitioning oreditor of the benefit of any 
judgment which he might recover againat the bankrupt. As 
offences were alleged (1) insufficiency of asseta to equal in value 
10a, in the £1 on the amount of the unsecured liabilities ; and 
(2) misconduct in having denuded himself of assets in order to 
defeat the petitioning  oreditors claim. Mr. Tindale Davis 
appeared for the petitioning creditor, and the learned Regietrar, 
in suspending the discharge for three years, remarked that it was 
clearly a case of wrong-headed vindictiveness on the part of the 
bankrupt. 

G. J. T. J. PARFITT, consulting electrical engineer, Keynsham, 
— Application for debtor's discharge is to be heard, at Bristol, on 
February 25th. 

WILLIAM CAREY WILD, electrical engineer, 57, Rhodes Street, 
Halifax, Yorks.—The public examination of the above debtor was 
held on January 14th, at the County Court House, Prescott Street, 
Halifax, when the liabilities were stated at £126, and the deficiency 
at 255. The debtor stated that two years ago he removed to 
larger premises, thereby increasing his expenses, but since the 
outbreak of war his trade had fallen off. The debtor was allowed 
to pass.— February 2nd is the last day for fhe receipt of proofs for 
dividend, by Mr. W. Durrance, Official Receiver, 12, Duke Street, 
Bradford. 


Dissolutions and Liquidations.—ILKEsTon Motor 
AND ELECTRICAL ENGINEERING Co., LTD.— This company is 
winding up voluntarily, with Mr, A. Boaler, of Nottingham, as 
liquidator. 

Easton & Co., LTD.—4À meeting is called for February 15th, at 
11, Ironmonger Lane, E.C., to hear an account of the winding up 
from the liquidator, Sir W. B. Peat. 

EASTON, ANDERSON & GOOLDEN, LTD.—A meeting is called for 
February 15th, at 11, Ironmonger Lane, E C., to hear an account of 
the winding up from the liquidator, Sir W. B Peat. 

Orcoy MaaNETO Co, Ltp.—Mr. E. H. Hawkins, 4, Charter- 
house Square, E.C., has been appointed liquidator, to act jointly 
with Mr. W. G. Newman. 

RovLE ENGINEERING Co., engineera, Croydon.—Mesers. H. W. 
Robinson and C. L. Lloyd have dissolved partnership. Mr. 


Robinson will attend to debts. 


Electric-Light Switching Competition. — MEs=rs. 
A. P. LUNDBERG & Sons, of 477-489, Liverpool Road, London, N , 
inform us that their next competition or examination will be held 
next month. Fall particulars, including the problems, may b: hai 
on application to them, no charge being made. We have, on 


various previous occasions, commented on the practical nature of 


the subject dealt with, aud most ot our readers will have noticed 
the periodical announcements of results in this Journal. Those 
who are still more or less in the dark as to what it is all about 
should find full enlightenment in the aforementioned '' particulars." 
These will be sent to overseas applicants, ae well as to those at 
home. 

For Sale,—The Dunfermline Co-operative Society has for 
disposal its preaent power station plant and motor equipment, 
consisting of two 75-K w. sets, direct-coupled Belliss & Morcom 
engine and Crompton generator, switchboards and instrumenta, 
Babcock boiler, feed pump, &; also 10 motors, from 2 to 30 H. P. 

The L. C. C. invites tenders for the purchase of one 3,500-K w. steam 
alternator, 6,600 volts, 25 periods per second ; the set consists of two 
engines, one on each side of alternator, complete with condenser 
and air pump. Halifax Corporation has for sale two 200-Kw. 
Parsons’ D.C. turbo-generators and three 100 kw. E C. C. rotary 
converters, See our advertisement pages to-day. 


Trade Announcement.—THE WILSON APPARATUS Co. 
announce that their business is now being carried on under the 
style of the "Globe Radio-Apparatus Co," with head office at 
18, Old Broad Street, London, E.C., where all communications 
should be sent. For the present the works address will remain at 
Finchley Lane, Hendon, N.W. 
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Soeial.—On Friday, January 7th, the FosTER ENGI- 
NEERING Co., LTD. held their annual fancy dress dance at the 
Masonic Hall, Wimbledon, S.W. About 180 persons were present, 
all, with about six exceptions, being in costume. A series of 
topical verses were set to a well-known tune by Mr. Lazenby, a 
director of the company. After supper the prizes were presented 
by Mrs. Lazenby. 


Patent Restoration.— Letters Patent No. 9,839, of 
1900, granted to G. de Bechi and B. W. Rücker, for Improve- 
mente relating to the treatment of complex sulphate ores,” has 
been granted. 


Board of Trade Inquiries.— Recent inquiries received 
by the B. of T. Commercial Intelligence Branch are for names of 
British makers of the following :—Celluloid, suitable for acon- 
molstor cells; electric pocket lamps and bulbs; centrifugal 
pumpe, made in lead, fer pumping acid. | 


LIGHTING AND POWER NOTES. 


Barnsley.— STREET LiaHTING.— The Electricity Com- 
mittee has decided to restore half-lighting throughout the borough. 


Brierfield.—The L.G.B. has refused to authorise the 
borrowing of farther capital moneys for the electric lighting 
undertaking under the sanction previously given. 


Burton-on-Trent.—PRICR INcREASE.—The T.C. has 
bsen informed that there would shortly be a revision of the 
electricity charges, both for lighting and power, owing to the 
increasing cost of fuel. It was anticipated that by March next 
the increased cost would amount to £2,000. 


Canada.— By the purchase of the Gres Falls power 
site and the recent agreement with the Laurentide Power Oo., the 
Shawinigan Water and Power Co. will practically control the most 
important water developments on the St. Maurice River, and will 
possess, it is stated, one of the greatest aggregation of power re- 
sources under one control in the world, The storage dam now being 
constrncted at the mouth of the Manouan River will considerably 
increase the water facilities of the Shawinigan Oo. The Gres Falls 
are about four miles below Shawinigan, and are capable of deve- 
loping between 60,000 to 75,000 H.P. a | 

Last month the Hydro-Eleotrio Power Commission of Ontario 
placed in operation the generating plant at Eugenia Falls, on the 
Beaver River, 30 miles from Owen Sound, the installation consisting 
of two 2,250.H.P. Escher - Wyss turbines coupled to 1, 200-k. v. A. 
generators. Power is generated at 4,000 volts and stepped up to 
22,000 volta for distribution to Owen Sound, Shelburne, Durham 
and Mount Forest. The load on the first day of operation reached 
856 Kw., and at the present time 1,500 Kw. represents the daily 
maximum requirements. Canadian Electrical News. 


Ceylon.—The final taking over of the plant and con- 
sumers by Government, from the Board of Improvement, Nuwara 
Eliya, the mountain capital of Ceylon, waa to be effected on 
January Ist, 1916.. The new generator and turbine, which were 
landed during the middle of the year, have now been erected ; they 
were tested recently and are working satisfactorily. The question 
of lighting has been deferred.— Indian Engineering. 


chippenham.—SrRRET LicHTING.— The T.C. has de- 
cided to call upon the Electricity Co. to complete the contract 
'for the public lighting at Lowden without further delay. 


Continental.—ITaLy.—A grant of water on the River 
Verdura, with & view to the construction of & hydroeleotric station 
and irrigation works, has been sanctioned by the Prefect of the 
Province of Girgenti, at the instance of the engineer, Giuseppe 
Patane, of Catania. 


Downham Market.—PROOSED E.L.—The local gas 
company has offered to obtain the necessary powers to supply eleo- 
tricity if wanted in the area. The Council is negotiating with Mr. 
Best, of Bradford, in regard to such a scheme. 


Darham.— During the recent gale a large steel tower 
at the electric station, Yerrington Lane (County Darham). was 
blown down. The station stands close to the North-Eastern Rail- 
way Co.'s main line between Spennymoor and Ferryhill, and the 
structure which came down was about 80 ft. high. It just missed 
the railway by a few yards, whilst an adjoining signal cabin 
narrowly escaped. 


Glasgow.— NEw PLANT.—Àt the last meeting of the 
Electricity Committee the engineer submitted a report relating to 
the existing generating plant, from which it appeared that he had 
only managed to meet the demands made for electricity during the 
present wiuter by overloading the generating plant at the Port- 
Dundas and St. Andrew's Cross stations, and by taking 3,600 E P. 
from the Pinkston generating station of the tramways depart- 
ment; that he had still to connect three large factories, which 
are to be later for the manufacture of engineering material ; 
and that the margin of power for supply provided by the exist- 


ing generating plant is much too small, The Committee, after 
considering its report, was of opinion that additional plant 
ought to be ordered without delay, and agreed to recommend that 
tenders for two 6,000-Kw. turbo-alternator sets be obtained and 
submitted for consideration. 


Gloucester.—The Electricity and Light Railways Com- 
mittee reports that for November the output of electricity was 
209,511 units against 187.009 in the corresponding period of last 
year. On the light railways for the six weeks ended Decem- 
ber 29th, the receipts showed a decrease of £18 compared with 
last year, due mainly to increased wages. 


Hereford,—l,oAN Rerusep.—The L. (I. B., in response 
to a repeated application for sanction to a loan for the provision of 
additional plant at the electricity worke, has again ref used, on the 
ground that the provision of additional plant at the present time 
is not a matter of pressing necessity, either on the grounds of public 
health or on account of war requirements. Under these circum- 
stances no applications for new supplies or for the extension of 
any existing supply will be entertained, The sum required is from 
£8,000 to £10,000. 


Horbury.—The U.D.C. has consented to the use of 
overhead lines in the district by the Yorkshire Electric Power Co., 
subject to the substitution of underground cables across Dudfleet 
Lane on receipt of six months’ notice, and the company has 
accepted the condition. 


London. — Sr. ManRvLEnoNE. — The L. C. C. has 
sanctioned the borrowing of £3,800 for electricity mains and 
services. The Electricity Committee recommends that the charge 
to the Port of London Authority for the hire of two spare sets of 
500-K w. turbines for cold storage purposes be £20 per week. 

The Committee recommends the Council to protest against the 
Government introducing mea: ures to effect the pooling of private- 
owned railway wagons, as the supply of coal to the electricity 
works would be made more difficult. 

The revenue account of the Council's electricity undertaking for 
the September quarter, 1915, ehows & gross revenue of £33,811, 
end expenditure £19,174, leaving a balance of £14,367 available 
for loan and special charges, an improvement of £347 compared 
with the corresponding period of 1914. The number of units sold 
shows a deorease of 5'9 per cent.; during the June quarter the 
decrease was at the rate of 9'6 per cent., and the improvement 
during the September quarter has reduced the diminution of sales 
over the half year to September 30th, to 7'93 per cent. on the 1914 
totals.‘ Since September 30th the daily output returns, with few 
exceptions, show a marked increase over the corresponding days of 
last year, the cumulative effect of which is to reduce the above 
percentages of 9 6 and 7:93 to about 3 per cent. for the portion of 
the financial year to date. The generation expenses were £7,581, 
ae compared with £6,584 and £7,546 for the corresponding periods 
of 1914 and 1913 respectively. The average price paid for coal during 
the quarter was 20s. 2d., as compared with 14s. last year. The 
improvement in tradiog and the higher prices obtained, have 
enabled the enhanced coal prices, £1,705, to be met, the cost of 
allowances granted to employés on national service, £994, the cost 
of guarding the works, £123, and the extra cost of materials 
generally, and to leave a balance larger than last September by 
£347 to meet the capital and special charges for the year ending 
March next. 

SouTHWARK.—The accounts of the Borough Council's electricity 
undertaking for the year ended March 31st, 1915, show a deficit of 
26.410. 

PorLAR.— According to the report of Mr. Bowden, chief electrical 
engineer to the B. C., the net surplus on the electricity undertaking 
for the September quarter was £2,071, as against £1,286 for the 
June quarter, makiog a total forthe half-year of £3,358. This 
figure compares with £2,408 for the corresponding period last year, 
and therefore shows an increase of £950. Mr. Bowden adds that 
on account of increased prices £2,835 extra was paid for coal ; 
that the revenue was reduced by £600, owing to the Stepney 
Council not taking a stand-by supply this year; and that other 
extras paid amounted to £436, while the reduction in lighting rates 
represented a reduction of over £500 in revenue, in view of which 
the result is a remarkable one. 

HAMMERSMITH.—STREET LIGHTING.—The Special Committee 
appointed to consider the question of the allowance to be made by 
the Electricity Committee in consequence of the restricted public 
lighting, recommends that £2,500 be deducted for the financial 
year ending March 31st next, and that an allowance at the same 
rate per annum be made subsequent and until otherwise ordered by 
the Council. 

BERMONDSEY.—Having regard to the fact that the loans for 
meters, ordinary mains and for services have been overspent to the 
extent of £1,610, the B.C. is recommended to apply to the L.C.C. 
for sanction to, and the adv ince of, a further loan of £3,000. 

FULHAM.—The Law and Parliamentary Committee recently 
claimed £875 from the coal contractors for loss occasioned by 
non-delivery of coal ; the matter has now been settled by the con- 
tractors agreeing to reduce their account from £629 to £500, and to 
release their bonds. 

PRESSURE TESTING STATIONS.—The Hammersmith Council 
at its last meeting decided to support the suggestion of the 
Hackney B.C. that the periodical inspection of pressure testing 
stations carried out by the L C.C. should be suspended during the 
war. The Electricity Committee considers that the undertakings 
might be eaved the testing fees. and the services of the official be 
rendered available for work of & more ueeful character 


- 
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King's Lynn. — PRI O IwoREAsE.—O wing to the 
increased cost of fuel, &o., the T. C. has advanced the charges for 
current for power by another 5 per cent. 


Luddenden Foot.— A conference is to be held between 
the chairman of the U.D.C. and the borough electrical engineer of 
Halifax in regard to the supply of electricity. 


Middlesbrough.—Fire broke out in the generating 
lant at Nunthorpe Hall recently, and before the arrival of the 
iddlesbrough fire brigade, £200 worth of damage was done. 
According to Mr. R. H. Scotson, borough electrical engineer, the 
total estimated revenue of the electricity department for Decem- 
ber was £3,268 as against £3,204 for December of the previous year, 
and the total estimated profit for the month was £2,069, compared 
with £1,857, An inquiry in regard to an explosion at an elec- 
tricity manhole was left by the T.C. with the borough engineer and 
the engineer to the Post Office, whose main was concerned. 


Mirfield.—The U.D.C. has applied to the B. of T. 


for consent to use overhead transmission, at 200 volts, for the pur- 
pose of supply under tbe order of 1899. 


Newport (Mon.),—The Electricity and Tramway Com- 
mittee reports that the Gas Co. demanded that an inquiry should 
be held by the L.G.B. on the question of the supply of electricity 
to Maeglas, which is outside the borough. The inquiry was held 
last week, with the result that the B. of T. has intimated that 
electricity should be supplied to the new works. 


Northallerton.—Street LicHTING.—It was reported 
to the U.D.C. that owing to restricted lighting, the street E.L. 
account for the past quarter amounted to only £46 against £178 
in the corresponding period of last year. 


Pendlebury.—4A generating plant is being provided at 
the Aome spinning mill to provide power for driving that mill and 
the adjoining Albion mill The Acme mill was the first spinning 
mill in Lancashire to be electrically driven. 


Perth.—The electricity department came to the assist- 
ance of the city the other day on the occasion of a breakdown at 
the gasworks. In conuection with the matter, Mr. J. Lambert, 
Corporation electrical engineer, has been asked to report upon the 
whole of the electric appliances in use at the gasworks, and advise 
specially as to the obtaining of duplicates to replace any parts that 
may go temporarily out of order or may be worn out. 


Slaithwaite.—PROV. ORDER.—The U. D. C. has decided 
to apply for the date of the electricity order to be extended for a 
period of 12 months after the end of the war. 


Southend-on-Sea. — The T. C. is recommended to 
arrange for the installation of a new automatic electrio starting 
apparatus for the sewage pump in Hamstel Road. Messrs. 
Callender have written the Electricity Committee asking it to take 
delivery and psy for the cable ordered in conneotion with the pro- 
posed supply of current in the Leigh area, the delivery and pay- 
ment having been delayed in complianoe with the L.G.B.'s embargo 
on capital expenditure. In view of the largely increased price, 
which it would probably have to pay for the cable at a later date, 
the Committee has resolved to authorise the clerk to inform Messrs. 
Callender that the Council will take delivery of and pay for the 
cable in April next. The Committee decided that in the event of 
the Corporation- being permitted by the L.G.B. to install one or 
more of the engines in the Leigh sub-station, application be made 
to the Board for authority to raise the cost of the cable under 
the sanction of December, 1914, authorising a loan of £18,000 for 
cables, Ko. (the cost of the cable in question being included in 
such application) and that in the event of the Corporation not 
being permitted to equip the sub-station the cost of the cable be 
paid out of revenue. l - 


Sowerby (Thirsk).—STREET LiGHTING.— The Electric 
Lighting Co. has offered an allowance of £30 off the lighting 
account providing there is no alteration in the lighting con- 
ditions, It was pointed out that the contract was for three years 
subject to the amount being allowed by the parish meeting, and the 
amount the meeting would have been asked to raise for the current 
year wae £105. It was agreed to accept the company's offer. 


Surbiton.—E.L. Transrer.—The U.D.C. has now 
received the sanction of the B. of T. for the transfer of the E.L. 
undertaking to Messrs, Oallenders. 


Swindon.—The T.C., having received an application 
for a supply of current to Broome Manor, for lighting and power, 
has referred the matter to the Electricity Sub-Committee. To 
comply with the request the overhead line will have to be extended 
from Broome sewage works, at an estimated cost of £275. 


Swinton and Pendlebury.—The D.C. has decided 
that the agreement with the Lanuasbire Electric Power Co. for 
the supply of electricity shall be extended to the year 1923. It is 
stated that the effect of this will be to lower the price of current to 
the Council. 


West Bromwich.—The T.C. has entered into an 
agreement with the Oriental Tube Co., Ltd., to supply a minimum 
of 80,000 unite per annum for a period of years. 

Wolverhampton.—Proposep Loan.—The Corpora- 


tion proposes to borrow £1,780 for mains extensions in connection 
with the supply of electrical energy to local works, 


TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.—WAdE IxcREASE.—AÀs the result 
of the recent arbitration between the Corporation and the tramway 
employós, increases of wages have been awarded to the men as 
follows:—Motormen and conductors receive an increase of jd. 
per hour, and shedmen jd. per hour, the inoreases to date from 
October 4th. The motormen and conductors working on the Man- 
cheater section receive the following increases for the duration of 
the war :—1e. per week to employés up to 21 years of age, and 28. 
per week to those above that age. The wages of inspectors were 
increased by le. 6d, per week. 


Birmingham. — FEMALE LaBoUR.— The Tramways 
Committee reports that there were now 700 women acting as con- 
doctors on cars in the city, and, generally, their work gives eatis- 
faction. About 50 professionel and business men are acting as 
motormen on cars during the week-ends. 


Bolton.—FEXxALE LABOUR.—The Tramways Committee 
bas authorised the tramways manager to employ as many women car 
conductors as he deems neoeseary, and it has been decided to adopt 
z i Fuss similar to that used by the women conductors at 

dham. - 


Chesterfield.—The T.C. has decided to apply for the 
tramways undertaking to be a controlled establishment. An 
application for the women tramway conductors to be paid the war 
bonus given to male employés, has not been granted, as they oom- 
menced duties after the outbreak of war at the maximum rate of 
pay. | j 

Continental.—SPaAiN.—RaAILWAY ELECTRIFICATION. — 
The establishment of interurban electrical railways in Spain is 
hindered by unfavourable geographieal conditions. The country 
consists for the most part of a lofty plain, sparsely populates, 
sloping towards the coast, and the railway network in conjunction 
with the cart roads suffices for the insignificant traffic. Only on 
the coast, which is thickly-populated, are there interurban rail- 
ways. According to the report of a German engineer, Herr W. 
Reinart, in the Elektrische Kraft und Betriebe, the greater part of 
these, some 15 lines, with a total working length of 295 km., are 
of 1 metre gauge. 
Pampeluna to Sanguesa, 18 km., is worked by single-phase 
current, at 6,000 volts and 25 cycles; all the others employ con- 
tinuous current at 500-600 volte, with the exception of the 
Viga-Mondariz line, 42 km. in extent, whioh is still under oon- 
struction, and which will employ continuous current at 1,200 volte. 
Another line intended for working with continuous current at 
the same pressure, the Barcelona-Sabadel.T arasa, is now under 
construction ; and three lines running out of Bilba, of an aggre- 
gate length of 80 km., will work with current at 500 600 volts. 
Of ordinary electric railway lives the Gergal-Santafé-Mondigur 
(near Almeris), with a gauge of 1°66 m., is the only one in use. 
It is engaged almost wholly in the transport of ore on a gradient, 
and with a view to utilising regenerative methods, the three-phase 
system has been chosen. The trains are drawn by two locomotives 
of: 52 tons weight each, with two 160-H.P. motors each. A more 
important long-distance line, whose electrification was under con- 
sideration just before the outbresk of the war, is that which con- 
necta Huelva with the famous Rio Tinto copper mine; this line, 
devoted almost exolusively to the oarriage of ore, is 80 kw. long, 
and has a gauge of 1:30 m. For its working it is intended 
to use three-phase current at 3,000 volts and 50 periods ; the 
locomotives are fitted with two motors of 600 H.P. each. A Com- 
mission nominated by the Spanish Government is at the present 
moment occupied with a scheme for sn express electric line from 
Madrid to the French frontier, whose termination will probably be 
at the new Somport tunnel, which passes through the Pyrenees.— 
Revista. Tecnica d Elettricità. 

ITALY.—The Società Anonima dei Tramways Florentine has 
applied for authority to build and work new electric tram wey 3 
from a point in the city to La Lastra. | 

Application has been made for a concession for the construction 
and working of a short line of metre-gauge electric tramway to 
connect the town of Todi with the Tcdi-Porte Nara railway 
station. 

SWITZERLAND.—The Swiss State Railway authorities have 
decided to commence the work of electrifying the Gothard Rail- 
way, astart being made with the Erstfeld-Bellinzona section of 
the line. For the current year provision has been made for the 
expenditure of £120,000 on the work; of this, £56,000 is for the 
Amsteg power station, £52,000 for the Ridom station, and £12,000 
for rolling stock and the construction of a short trial section. The 
provisional estimates provide for the expenditure of £380,000 in 
1917, £540,000 in 1918, £440,000 in 1919, and £60,000 in 1920, the 
total cost being thus £1,540,000. 


Dudley.—Tramway AccIDENT.—On Sunday evening 
last a serious tramway accident oocurred on the Dadley—Wednes- 
bury route, owing to a car carrying 30 passengers ronning away 
down hill, without the driver, and subsequently jumping the 
points and overturning across a footpath. Sxteen passengers 
were injared, and one of these has since died of injuries received. 
Apparently the car was at a terminus which wae on a slight 
gradient. and, the brakes having been applied, the driver went to 
meet a Birmingham car, by which his tea was sent up. The con- 
ductor, who rema ned on the car, changed the trolley-pole, and, 


One of these railways, running from 
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thinking the driver was at his post, the bell and released the 
brakes. The car then started, and He commenced to take fares, 
being unaware of the position of things until his attention was 
drawn to the matter by & passenger ; his subsequent efforta to 
apply the brakes were too late, as the car left the track and over- 
turned, as mentioned. This accident resembles very closely that 
which occurred at Barnsley on December 2nd, 1914, and on which 
Col. von Donop subsequently reported, his findings being given in 
our issue of February 5th last year. ! 


Edinburgh.—A Sub-Committee has been asked to report 
fully on the state of the tramways undertaking, in preparation for 
the Corporation taking it over; the question of procadure when 
the lease expires will also be considered. Mr. Newington, city 
electrical engineer, is to report on the advisability of electrically 
lighting the cars. ` 


Glasgow.—4A sum of £190, including a grant of £50 
given by the T. C.'s Departmental Committee, has been collected in 
boxes in the cars on the Glasgow system, for supplying seasonable 
comforts for the ex-members of the department who joined the 17th 
Batt. of the H.L.L, which is mainly composed of Corporation ex- 
workers. A number of parcels have already been sent to Franoe, and, 
under a novel scheme which has been introduced, a considerable 
portion of the fund has been invested ia wool, with which the wives 
of the men, the women employés of the department, and others, are 
engaged in knitting comforte for the men in the trenches. 


L. & S. W. Railway Electrification.— According to the 
Daily Er press, Mr. H. Holmes, superintendent of the L. & S. W. 
Railway, states that the new service of electric trains between 
Kingston and Waterloo will be brought into operation on Sunday, 
January 30th. 


Middlesbrough. — RaruLEss Traction.— The non- 
delivery of the cars is responsible for the delay in the opening of 
the railless traction system which will connect up Middlesbrough 
with the Eston district lower down the Tees bank. Owing to 
Government contraote, the delivery of the cars is not expected for 
two or three months. 


Stretford,—Complaint has recently been made of the 
inadequacy of the car service to Trafford Park from Manchester 
and Salford. The question was raised at a meeting of the Stretford 
D.C. last week, and the clerk was instructed to draw the attention 
of the Manchester and Salford Corporations to the matter, and 
to express the hope that an improved car service might be 
arranged. 


U.S.A.—The first actual testa of the Chicago, Milwaukee 
and St. Paul R ilroad Co.'s new electrified mountain divisions have 
just been made by officials and directors of the system, who toured 
the completed sections of the 400-mile electrified district in three 
special cars drawn by one of the new 260-ton, 3,000-volt electric 
locomotives. After making passenger-train tests, running at all 
speeds up to 70 miles an hour, the officials witnessed tonnage 
testa, in which locomotives used on passenger trains, equipped for 
heavy hauling instead of speed, pulled 2,500 tons at a uniform 
speed of 16 miles an hour. It is expected that the all-steel trans- 
continental trains of this company will: be operated electrically 
over the continental divide at an early date. While the cost of 
the work has been $20,000,000, the saving in fuel, in increased 
hauling capacity, in maintenance of speed schedules and in 
mechanical upkeep will be so large that a return of 20 per cent. 
a year on the investment is anticipated. The regenerative 
braking device in the equipment of the electric locomotives 


proved under the tests to be completely successful.— Electrical 


World, 


TELEGRAPH and TELEPHONE NOTES. 


Cables in Code.—The Postmaster-General announces 
that the Rubber edition of Broomhall's "Imperial Combination 
Code" has been added to the list of codes authorised for use in 
foreign telegram», except in telegrams to Argentina, Brazil, 
Paraguay, Uruguay and Honduras. i 


Mareoni v. Telefanken.—The Standard Oil Co, of 
New Jersey, has decided to remove the Telefunken wireless appa- 
ratus from 22 of its ships, and to substitute the Marconi system, 
with American operators. A contract has been made with the 
Marooni Wireless Telegraph Oo. of America to this end, and is 
regarded by the Marconi Co. as a very important transaction. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.— February 18th. Melbourne, Brunswick and 
Coburg Tramways Trust. Six radial trucks.“ 

April 15th. P.M.G. OCommon-battery multiple switchboard, or 
automatic or semi-automatic switchboard, and associated apparatus. 
See " Official Notices December 31st. 


` BRISBANE.—February 28th. Deputy P.M.G. Gas engine, gene- 
rator, battery, power board, &c., for the Post Office, ‘Townsville, 
Queensland. (Schedule No. 370.) High Commissioner's Office, 
72, Victoria Street, S. W. 

MELBOURNE.—February 16th: 51 electric staff instruments. 
Feoruary 23rd: Two commutator slotting machines, for the 
Victorian Railway Commissionere.* 

February 2nd. Agent-General for Victoria. Fase distribution 
boxes and fuses, for the Victorian State Railways. See "Official 
Notices” January 14th. l 

SYDNEY.—February 7th. Metropolitan Board of Water Supply 
and Sewerage. For No. 1 pumping station at Ultimo. Two 
centrifugal pumps and electric motors (4,000 gallons per minute 
each), switchboards, starters, &c. Contract No. 1,301." 

February 28th. Manicipal Council. Tenders for induction 
regulators. Specifications (lls. 6d.) from the Electric Light 
Department, Town Hall, Sydney. 

May 3rd. N.S.W. Railways and Tramways Department. 
2,500-Kw. turbo-alternator, for Za ara Street, Newcastle, power 
house. Specifications (203.) from the Engineer's office, 61, Hunter 
Street, Sydney. | 


Croydon.—January 24th. Corporation. Stores for the 
Tramways Department. Particulars from the Manager, Tramways 
Department, Thornton Heath. 


Doncaster.—January 24th. Relaying portion of the 
permanent-way, Nether Hall Road, for the Corporation Tramway 
Department. Mr. R. E. Ford, Acting Borough Engineer (return- 
able deposit of £1 18.). 


Dublin.—January 21st. Corporation. Arc lamp carbons. 
See “ Official Notices” January 14th. 


Eceles.— X-ray apparatus at tlie Eccles and District 
Hospital, for the Board of Management. 


Halifax.—February 14th. Corporation. Twelve months’ 
supply of electric lighting fittings and accessories, cables, tele- 
phone wire, meters, &. See "Official Notices to-day. 


London.—IsLINGTON.— January 21st. B.C. Twelve 
months’ supply of engine-room stores, eleotrical fittings, meters, 
cables, &o. See Official Notices Dec. 31st. | 

BEBMONDSEY.— February 10th. B. of G. Twelve months’ supply 
of electric lamps. Forms of tender from Mr. E. Pitts Fenton, 
Clerk to the Guardians, 283, Tooley Street, S.E. 

FuLHAM.— The Electricity and Lighting Committee recommends 
that no anntal contracte be entered into for the supply of elec- 
trical and engineering stores, but that the borough electrical 
engineer be authorised to purchase in the open market when 
required. 

HAMMERSMITH.—The Electricity Committee recommends the 
B.C. to invite tenders for 12 months’ supplies of electric light 
sundries, insulated wires, packing and jointing materials, joint- 
boxes and connections. 


New Zealand, — AucKLAND. — February 23rd. 
Council. Centrifugal pumping electric motors, and automatic 
starting and controlling apparatus, for the four city pumping 
stations. Specifications from the office of the Water Board, Town 
Hall, Auckland. 

DUNEDIN.—May 17th. City Council. (1) Tramcar bodies; (2) elec- 
trical equipment. Plans, &c., from the Town Clerk, Dunedin. 

RAETIHI.—March 14th. Town Board, 40-H.P. hydro-electric 
generating set, switchboard, &c. Plans and particulars from Mesars, 
H. W. Climie & Son, Raetihi.* | 

WELLINGTON.—March 8th. Public Works Office. One 3,000 kw. 
generator and one 4,300-H.P. water turbine, st Lyttelton, for the 
Lake Coleridge electric power scheme. Specifications, &c., may be 
consulted by British firms at the office of the High Commiesioner 
in London for New Zealand, at 13, Victoria Street, S.W. . 


Pembroke (Dublin).—February 7th. U.D.C. Twelve 
months’ supply of electrical goods. Specifications from the Town 
Hall, Ball's Bridge, Co. Dublin. 


Spain.—Tenders have just been invited by the municipal 
authorities of Narros del Castillo (Province of Avila) for the con- 
cession for the electric lighting of the town. 


Swansea.— February 7th. Electric light installation, 
Brynmill School, for the Borough Education Committee. Mr. A. W. 
Holden, Clerk, 9, Grove Place (returnable deposit of £1 1e.). 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Auckland.—The U.D.C. has accepted the tender of 
Messrs. D. Latham & Co. for the E.L. installation at the new 
engine house at the waterworks, at £36. 


Barnsley.—The Electricity and Lighting Committee 
has accepted the following tenders :— 


Willans & Robinson.—Turbine, £2.590; condenser, £2,150. 
Dick, Kerr & Co. - Alternator, 41.980. 
B. I. & Helsby Cables, Ltd.—u.r. and L.T. feeders, £2,241. 


City 


One, 


1 
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Bath.—The D.C. has placed a contract with Messrs. 


Chamberlain & Hookham, Ltd., for meters for the ensuing year. 


Cape Town.—The tender of the South African General 
Electric Co. has been accepted by the Corporation for a British 
Thomeon-Houston turbo-alternator, for £12,160; also the tender 
of Mesars, Sykes & Co., at £3,050, for a rotary converter. 


Dewsbury.—The Electricity and Tramways Committee 


of the T.C. has accepted the tender of Messrs. Heenan & Froude 
for an air filter, at 4187. 


Glasgow.—The T.C. Tramways Committee has accepted 
the following offers for scrap :—Copper, and armature coile, Mesers. 
P. & W. MacLellan; brass, and rabber-insulated cable, Messrs. 
R. M. Easdale & Co.; dry cells, Messrs. J. Jackson & Co. 


Government Contracts.— List of new contracts for 
December, 1915 :— 
l War OFFICE. 
Eleotrio cable and wire.—B.I. & Helsby Cables, Ltd.; Hooper's Telegraph 
‘aod I. R. Works, Ltd.; Johnson & Phillips, Ltd.; Liverpool Electric 
Cable Co., Ltd.; Midland Electric Wire Co., Ltd.; Siemens Bros. and 
Co., Ltd.; Western Blectrio Co., Led. 

Eleotrio cells.—Siemens Bros. & Co., Ltd. 

Electric lighting sets.— Fyfe, Wilson & Co.; Parsons Motor Co., Ltd. 

Distribution boards, switches and fuses.—Kartret Engincering Co. 

Engines and generators, —Austin Motor Co. (1914), Ltd.; Kgighley Gas and 
Oil Engines, Ltd. 

Switchgear for transformers.—British Thomson-Houston Co., Ltd. | 

Generating sets and parta.— Austin Motor Co. (1914), Ltd. 

Works servioes.—Electric lighting at R.F.C. Camp, Thetford: Mann, 
Egerton & Co. Electric lighting new hut hospital, Dublin: Ellis aod 
Ward, Ltd. Electric lighting installation at Houghton Regia Camp: 
Grindlestone & Co. Eleotrio lighting at hutted camps, Duddington 
and Dreghorn, Eastfield and Westfield.—Grindlay, Ross & Co., Ltd. 

Power houses at Crombie and Rosyth.—W. Finlayson & Sons, 

PosT OFFICE, 


Additional automatic equipment at Leeds Automatic Exchange.— 
Automatio Telephone Manufacturing Co., Ltd. 
Iusulators.—J. Bourne & Son; Taylor, Tunnicliff & Co. 
Condenser paper.—Brittains, Ltd. 
Battery zino.— Eyre Bmelting Co., Ltd. 
Galvanised-iron wire.—R. Johnson & Nephew, Ltd. 
H.M. Orrice or Works. 
Engineering setvices.—Admiralty electric wiring: W. O. Rooper & Co. 


London.—The London General Omnibus Co. has, we 
hear, just placed a large repeat order for electric lighting sets with 
Mesure. C. A. Vandervell & Co., Ltd. 

Mesers. Pope's Electric Lamp Co., Ltd., have secured a renewal 
of their contract for carbon and metal-filament lamp require- 
mente for 1916 from the Nelson Line of steamers, Owing to the 
large demand for Pope electric lamp shades, a further stock is being 
printed, and applications for them should be sent immediately. 

HAMMERSMITH.—In order to augment the stock of coal at the 
electricity generating station, the Electricity Committee reoom- 
mends the acceptance of the offer of Messrs. Cory Bros., Ltd., for 
a supply of 90 tons per week, to June 30th next, of j-in. Hucknall 
High Hazel coal, alongside Chancellor's Wharf, at 218. 6d. per ton. 

BERMONDSEY.—The following tenders have been received by the 
Borough Council for the supply of motors for the crusher plant :— 


Motor Price without 
Supply and erection complete : revs. Price, spare armatures. 
Evans & Co... m "m .. 950 £689 £319 
General Electric Co., Ltd. .. .. 900 561 491 
Cost of fitting spare armatures not 
included : 
Crompton & Co., Ltd. ine - 641 491* 
x en and spare armatures not 
ted: 
Brit. Westinghouse Co., Ltd. .. 1,000 580 525 
Brit. Thomson-Houston Co., Ltd. 1,090 551 508 
Siemens Bros. & Co., Ltd. .. .. 1,000 545 494 


Alternative tenders: 
J. Evans & Co . 41 78 7091 
General E'eotrio Co., Lid. 900 815 727: 
* Plus 158. per yard run of cable. + Enclosed pipe-ventilated motors. 
Totally- enclosed motors. 

The Council is recommended to accept the tender of the General 
Electric Co., Ltd., at £551, plus 15s. per yard run of cable, estimated 
at £33. Ia ite report on the subject the Finance Committee 
stated that it was informed that when the General Parp ses 
Committee decided to recommend the Council to accept the tender 
of the General Electric Co. it did so upon its being reported to 
it that it would be the lowest tender, as it was thought that 
Mesers. Crompton & Co.'s tender did not include the cost of 
changing the spare armatures. It bas sinoe been ascertained that 
Meesrs. Crompton's estimate did include such cost, as provided for 
in the specification. The Committee therefore, to save time, 
recommended the acceptance of Messrs. Crompton's tender. 

The Electricity Committee has accepted the tender of the B.I. 
and Helsby Cables, Ltd., for three 5 units. complete with bus-bar, 
for mounting in Callender pillar, and one 3 unit, for £29. 


Stretford.— The U.D.C. has accepted the tender of 
Messrs. W. T. Glover & Co., Ltd., at £356, for the supply of 400 
yards of paper-insulated, lead-covered cable; also the tender of 
Messrs. Veritys, Ltd., at £53, for a 10-H.P. motor. 


Swindon.—The T.C. has accepted the tender of the 
Acetylene Illuminating Co., Ltd., for an acetylene gas plant for 
use in connection with the repair of the tramway track, at £41. 


Taunton. — Messrs. Chamberlain & Hookham, Ltd., 


have received a contract from the Council for meters for the year. 


- Windsor.—The T.C. has accepted the tender of the 
Pulsometer Pump Co., Ltd., for an electrical pump, at about £200. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Friday, January 21et. At 5.80 p.m. 
A 893 Street. Lecture on Problems in Capillarity," by Prof. Sir 
J. Dewar, F.R.8. 
Thursday, January 27th. At 8p.m. At Albemarle Street, W. Paper 
Aes Fuel Economy from a National Btandpoint," by Prof. W. A. Bone, 
e B. 


Greenock Electrical Society.—Friday, January 21st. At 7.45 p.m. At the 
Temperance Institute, 19, West Stewart Street. Paper on " Direct current 
Machines," by Mr. J. A. Kinnaird. 


Institute of Mechanical Engineers.—Friday, January 21st. At 8 pm. At 
Great George Street, B. W. General meeting. 


Association of Mining Electrical Engineers (West of Scotland 
Branch),—Saturday, January 38nd. At 4.80 p.m. At the Royal Techn!cal 
College, Glasgow. Paper on “Electrical Shaft Winding,” by Prof. 
D. Burns. 

(Notts and Derbyshire Branch) —Saturday, January 29th. At 
University College, Nottingham. Paper on "Unusoal Breakd.wos in 
Colliery Electrical Plant," by Mr. R. Devine. 


Manchester Association of Engineers.—Setnrday, January 22nd. At the 
Grand Hotel, Aytoun Street. Paper on "Cast Iron: The Strength and 
Properties of Castings," by Mr, E. L. Rhead. : 


Salford Technical and Engineering Association. — Saturday, January 
Qund. At 7 p.m. At the Royai Technical Institute. Presidential Address. 
Musical social eveníng. 


Post Office Telephone and Tele h Society of London.— Monday 
January 24th. mt 6.80 p.m. At Ae I E. E. Victona Embankment, W.C. 
Paper on Public Administration and Finance," by Mr. F. C. Cook. 


Institution of Civil Engineers.—Tuesday, January 25th. At 5.30 p.m. At 
Great George Street, B8. W. Discussion on Mr. F. W. Cartei's paper on 
“The Electric Locomotive.” 


Institution of Electrical eers (Manchester Local Section).— 
Tuesday, January Wih. At 7.80 p.m. At the ngineecs' Club, 17, Albert 
Square. Paper on The Principles of Modern Printing Telegraphy," by 
Mr. H. H. Harrison. 


Liverpool Engineering Society.—Wednesday, January 26th. At the Royal 
Pepe registre 8 on ^ Recent Developments in Tele- 
phony,” by Mr. G. C. Marris. 


University College, London.— Wednesday, January 26th. At 5.80 p.m. At 
University Uollege, Gower Street, W.C. First lecture on The Electrical 
sea of Nit.ates for Fertilisers and Explosives,” by Mr, E. Kilburn 

cott. 


Leeds Association of Engineers.—Thursday, Jan 27th. At 7.80 p m. 
As 5, Park Lane. Paper on " Electrio Heating: Its Present Position and 
Future Development,” by Mr. G. Wilkinson. 


North-East Coast Institution of Engineers and Shipbuilders.— Friday, 
January 28th. At 7.00 p.m. At Bolbec Hall, Newcastie-on-Tyne. Ordinary 
general meeting. 


NOTES. 


The B.T.H. Co., Ltd.—With reference to an article that 
appeared in the Sunday Chronicle on “Germans and the 
Electrical Industry,” a couple of months ago, in which the 
writer, one “John Briton,” made oertain references to the 
British Thomeon-Houston Co., Ltd., a further article appeared 
in the same paper on Sanday last, in which the writer says :— 

" When I wrote last on the German influence in the eleotrical 
industry, some two months ago, I gave an account of the extra- 
ordinary ramifications of the great German Trust, called briefly 
the A.EG., of Berlin, and in this connection, before I go further, 
I desire to clear up an unfortunate misunderstanding. Among 
the ‘Allied and subordinate’ companies, of which I gave a list, 
I mentioned the British Thomeon-Houston Co., of Rugby. I did 
not esy that this company was owned or controlled by the A. E. G., 
but this inference has been drawn from my article, and I there- 
fore desire to say that it is unfounded. 

“The truth is that the B. T H., of Rugby, is mainly controlled 
by the General Electric Co., of Schenectady, which in ite turn is a 
descendant of the Thomson-Houston Co. of America. The 
Thomeon-Houston Co. in its day sold its European patenta to a 
number of companies on this side of the Atlantic, some of which 
in due course were absorbed by the A.E.G. and some by the 


G.E. Co. 

“The British Thomeon-Houston Co. belange, as I have said, to 
the latter category. It is true that the A.E.G. purchased the 
German rights under the patents of the G.E. Oo. and the B.T.H. 
Co. in exchange fot the American and British rights under ita 
patente, but I am glad to be able to state that the German com- 
pany has no oontrol over, or interest in, either the American or 
British company, and I regret if any other meaning has been read 
into my article, and if any harm has been done to the B.T.H. Co. 
thereby. I am also able to state that the A. E. G. has no control 
over the electric lamp business in this country, but on the con- 
trary, by reason of British patents it was obliged to purchase from 
British companies all such lamps as it sold here." 


Trading with the Enemy.—The New Bill.—As we 
go to press the text of this Amendment Bill is being published, 
Among other things it gives the Government power to wind up 
enemy businesses under certain circumstanoes. We shall refer 
to the matter next week. 


Inquiries.— Makers of appliances for the manufacture 
of storage batteries are asked for. 


Appointments Vacant, — Electricians and motor 
mechanics are wanted for military camp power-hduses (South of 
Treland district), at 40». to 158. +. 
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The Development of Italian Hydro-Electric Works. 
—The oonference to which we briefly referred in our last issue 
tock place in Milan, in the offices of the Società Imprese Elettriche, 


in the presence of Senator Facheris and a number of members of . 


the Lower Chamber, and from a report of the proceedings now to 
hand, it would appear that the responsibility for assisting Italy 
to develop the water powers of the country for industrial purposes 
in general resta with the Government. Signor Ettore Conti, the 
engineer who had been invited to give an address on the subject, 
first referred to the great importance attached at the present time 
tothe question of the electrical industry in relation to national 
independence and the economic defence of the nation. In view of 
the European conflict, he stated that the Italian industry must 
fight on the side of the army, and in order to attain the object 
which had been predetermined in the Italian war it was also 
necessary to strive in the economic field, so as to secure that 
industrial independence which had been endangered by the hege- 
monical dream of the Central Empires, in the sense of endeavour- 
ing to translate it into reality first by trying to surpass from an 
economic point of view, and then by supporting this by force 
of arms. The independence of Italy would be achieved, in his 
opinion, by the adoption of a right policy with regard to Castoms 
and transport services, the diffusion of professional education, the 
rezulation of credit, and above all by the pursuit of an enlightened 
national policy in respect of the utilisation of water powers. 
Dealing then with the problem from various standpoints, the 
lecturer first discussed the subject of the conversion of the rail- 
ways to electric traction. It would be impracticable to transform 
the whole of the railway mileage so as to work it by means of 
power obtained from hydroelectric works, as such a scheme alone 
would require 1,000,000 H.. But it would be possible to increase 
the present electrically-operated mileage of 210 to 1,200 miles 
within a period of 10 years, and at an expenditure of 
34.000.000. It would also be practicable for a considerable portion 
of the power required by the industries of the country to be 
obtained from electricity instead of ooal, and electricity could also 
beemployed as motive power in agricultural operations and for 
the extraction of nitrogen from the atmosphere for fertilising 
purposes. : ` 

The question of the sale prioe of electricity next engaged atten- 
tion. On this point Signor Conti stated that the price per 
KW..hoor was 9 6d. 30 years ago. It was now sold to large 
industrial consumers at from Id. to l., and at pad. per Kw.-hour in 
special cases. He was firmly convinced that it would be possible 
to establish hydroelectrio worka which would be able to dispose 
of energy at from pod. to !1. per Kw.-hour, and when that 
object was achieved the iron and steel and chemical industries in 
Italy would no longer be exceptional industries. After having 
reviewed the existing legislation with regard to the electrical 
industry, the speaker submitted that nothing had been done in 
this way to encourage the national industry. If the electrical 
industry was to be developed on a grand scale, so as to render 
possible the ereotion of large stations and consequently the supply 
of energy at cheap rates, the Government would have to avoid 
delays and solve the problem fully, bearing in mind the legitimate 
and modest wishes of industrialists, whilst at the same time the 
State revenue would rapidly increase to the advantage of the 
country. The lecturer met with a very cordial reception, and 
the discussion which ensued largely turned upon the means to be 
adopted in approaching the Government with a view to the 
adoption of immediate measures so as to permit existing hydro- 
electric works to be enlarged without delay by the construction, 
in the first place, 0f new reservoirs with the object of coping with 
the scarcity of coal. 

The members of the Lower Chamber present expressed them- 
selves convinced of the urgency of the problem, and a Committee 
was appointed to draw up a petition to be presented personally to 

Government. Inthe meantime the address is to be printed in 
pamphlet form, and copies will be sent to all the deputies in 
order to secure their support in favour of this movement. A 
considerable time will be required before any practical advantage 
can be derived from the granting of facilities by the Govern- 
ment in the near future. That the Government will assict 
the electrical industry, as well as other industries, to seoure 
independence from the Teutonic yoke seems very probable. 


Fatalities. —METHIL.—4Àt Kirkcaldy, Fife, on Friday, 
Bheriff Armour Hannay and a jury conducted an inquiry into the 
circumstances of the death of Alex. Martin, apprentice electrician, 
residing at Methil, who died on December 11th, 1915. in the No. 2 
oe Collieries, owned by the Fife Coal Go., from an electric 


George Meredith, foreman electrician, said the boy Martin, who 
was 164 years of age, had been with him for about a year. On the 
day in question he had instructed the lad to replace a lamp on the 
West side of the pit bottom. All apprentices were warned not to 
touch high-tension panels, Witness stated that he did not think it 
possible to apply to that particular panel the locking apparatus 
suggested by the Inspector of Mines. The door of the panel had 
been levered open by the deceased, who was a lad keen on his 
work, and was undoubtedly curious. Joseph Laurie. the motor- 
man, said deceased came to his room and said: Here are two 
lamps for you.” Witness then heard Martin open the door of the 
panel, and shouted: " Watch what you're doing now.“ Deceased 
replied : It's all right, I have the gloves on." Witness then said: 

See and mind." Witness received no anewer, and on looking 
over to see what deceased was doing. he saw Martin standing with 
his back against the panel and his mouth open. Witness took off 
the switch, and the lad fell back in hia arms and never recovered. 


‘on the subject. 


There was a mark on his forearm like a burn. George Gordon 
Fraser, chief electrical engineer to the company, said the panel 
was quite safe. There were sufficient notices of danger. The lad 
knew and had been warned of the danger. No matter what lock- 
ing device was used, there would be danger in the human element. 
The Sheriff suggested that the jury add a rider to their formal 
verdict recommending that more stringent precautions and regula- 
tions be adopted in regard to apprentice electricians, and that the 
mines inspector should be invited to consider, along with the 
management, what electric device for protecting such panels could 
be adopted. Mr. Macgregor, the coal company’s representative, 
addressing the jary, pointed out that no matter what device was 
adopted, so long as boys were boys and did not obey their 
superiors, accidents were bound to arise. A formal verdict was 
returned, the jury adding a rider as recommended by his Lord- 
ship. 
4 motor-car collided with an electric standard on the Victoria 
Embankment, London, on 17th inet. The standard was broken 
off 12 ft. from the ground, and one man was killed. 


Volunteer Notes. — ENGINEERING INSTITUTIONS’ VOLUN- 
TEER ENGINEER CoRrs.—Orders for week commencing January 
21th, 1916.— By Lieut.-Col. C. B. Clay. V.D., Commandant. 

Drills, 6.26 to 7.25; 7.25 to 8.25 p.m. 

Monday, January 24th.— Seotions 1 and 2, Technical; Sections 
8 and 4, Lashings and Trestle Bridging, Signalling Class and 
Recruite. | 

Tuesday, January 25th.—School of Arms, 6 to 7 p.m. 

Thursday, January 27th.—Shooting for Sections 1 and 2, and 
Signalling Class. 

Friday, January 28th.—Sections 3 and 4, Technical ; Sections 1 
and 2, Lashings and Trestle Bridging; Signalling Olass and 
Recruits. | 

Saturday, January 29th. Uniform Parade, 2.45 p.m. 

Sections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street, S. W. 

Sections for Shooting Parade st Miniature Ranges. 

Unless otherwise ordered, all Parades at Chester House. 


E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3ep BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thursday, January 20th, 1916 :— 

Week-end Parades.—The Inter-Platoon Competition will be 
fired at the Acton Range on Saturday next, the 22nd and 23rd Inst. 
This will take the place of the usual week-end parades. 

" Derby” Recruits will parade at Wembley Park, on Saturday 
and Sunday next, at the usual times. 

Musketry.—The Acton Range will be open on Saturday morn- 
ing, the 22nd inst, for Inter-Platoon Competition practice. 
Members to parade at 11 a.m. Names to be sent to Musketry 
Staff not later than Friday mid-day. 

The Competition will commence on Saturday afternoon, the 23nd 
inst., at I pm. The competing Teams are Platoons Nos, 2 and 3, 
Blackheath and North London. 

The Competition will be continued on Sunday, the 23rd inst. 
The Teams—Platoons Noe. 5, 10, 13 and 14—are to Parade at 
11l am. Teams—Platoons Nos. 4, 7, 12 and 15—to Parade at 2 p.m. 

Men to Parade punctually, in uniform, with bayonets. 

Non-competitors may attend to witness Competition, 


A. G. JOINER, Major and Adjutant, O. B. C. 


Institution and Lecture Notes.— The Institution 
of Electrical Engineers. — We are informed by the seoretary of 
the Inatitution, Mr. P. F. Rowell, that the Council has passed the 
following resolution: — 

"The Council are of opinion that Clause 41 of the Articles of 
Association provides sufficient means for the expulsion of unde- 
sirable persons (whether alien enemies or not) from the Institu- 
tion, consistently with making the thorough investigation of the 
circumstances of each case which is essential in order to avoid the 
riek of doing grave injustice to individuals,” 

The Council has also under consideration the question whether 
the Institution should obtain further powers for the expulsion of 
alien enemies. 

[We pointed out on December 31st that Article 41 contained 
adequate powers for the expulsion of alien enemy members, and iu 
our last issue we surmised that the Council would not take action 
in the matter, having already returned an evasive reply to inquiries 
Whether anything will be done depends entirely 
upon the members of the Institution, as Article 41 can only be 
brought into operation by the action of individuals, and the 
Souncil, it will be observed, is not committed to any policy what- 
ever.—Eps, ELEC. REV. | 


Metropolitan Association of Electric Tramways 
Managers.—A meeting of the members of this Association was 
held on 14th inst., at the Municipal and County Club, Whitehall, 
when the following were present :—Messrs, Ullmann (East Ham), 
chairman, Schotield (Leyton), vice-chairman, Moffet (West Ham), 
Harvey (Ilford), Mackinnon (London United), and Goodyer 
(Croydon), hon. secretary. Letters were received from Messrs. 
Fell (L.C.C), Bruce (L. C. C.), Murray (Walthamstow), Stokes 
(Bexley), Hammond (Metropolitan Electric), Williams (Erith), and 
Mason (South Metropolitan), who were unable to attend. Various 
matters of interest were discussed. 
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Chinese Power House Bombed.—A Central News 
dispatch from Hong-Kong, states that on January 14th while the 
chief engineer of the Kwang-Tung Electric Supply Co. was enter- 
taining some friends, including the British Consul, at a bridge 
party, an unknown miscreant threw a bomb into the company's 


power house, All the windows were smashed, and two or three 
coolies were killed. 


Lead Poisoning in Accumulator Works.—During 
the month of December, 1915, twelve cases of lead poisoning in 
electrical accumulator works were reported to the Home Office 
under the Factory and Workshop Act, the total cases for the year 
being 64 as against 41 for 1914. 


The Prussian Government and Electricity Works. 
—The Spanieh newspapers have recently recorded complaints made 
in some political circles alleging that certain new laws have 
become dead letters—dead in the sense that thcy have never been 
promulgated since they were passed, and have, as it would seem, 
almost become forgotten. But a still stranger case has just been 
brought to light in Germany, where a joint decree, made on May 
26th, 1914, was published for the first time in the middle of 
J anuary of the current year. The deoree, which is signed by the 
Prussian Minister for Trade and Industry, the Minister for Public 
Works, and the Minister for Internal Affairs, relates to the supply 
of electricity, but it is not connected with the scheme reported to 
be in prospect for the nationalisation of the supply industry. The 
object of the decree is to secure a greater measure of production 
for the public interests in regard to overland central stations, the 
establishment of which has not required the sanction of Parlia- 
ment—but which has been merely subject to private agreements 
and the consent of officials representing the Government authori- 
ties. In future, however, certain restrictions are to be imposed, 
and the promoters of overland stations are only to obtain the 
right of expropriation, tbe use of Government ground property 
(waterways of first importance, domains, forests and: rail ways), 
after the Government officials for the districte concerned have 


settled the requirements to be stipulated in the general public 


interest. 

The decree points out, in the first place, that the requirements 
cannot be prescribed from a general standpoint, as the requisite 
experience is lacking, particularly as the conditions coming into 
consideration are so varied that it is impossible to deal with all 
cases in a uniform manner. Hitherto the right of expropriation 
has been made dependent upon the non-existence of a monopoly in 
the delivery of materials and plant for installations. In appro- 
priate instances the undertakers have been placed under the 
obligation to furnish energy to*everyone in their area of supply 
in eo far as this could be effected without endangering the 
economy of the undertaking, and this condition will also be adhered 
to in the future, Efforts must be directed, the Government 
officials are instructed to secure that the supply of distriots yet 
unprovideà with electricity shall not be undertaken arbitrarily 
by one or another undertaker, but tbat it shall be proceeded 
with in the most economical manner. The appropriate supply 
of a district may be prejudiced for a long time by the erection of 
small works of limited capacity, whilst at the same time large 
and efficient works, if they supply only the more profitable parts 
of a great area, would also prejadice the equal treatment of 
favourable and unfavourable districts that is requisite for 
the systematic supply of the whole of the area. This can also 
take place in the case of municipal works extending their supply 
to parts of the outlying districts, for which a different supply 
under circumstances would be more suitable for the whole. 

It is now proposed, as occasion may arise, to bring the influence 
of the State to bear in this direction in the case of existing works 
by only permitting them to make use of State lands according 
as the opportunity offers, when they give legal undertaking to 
the Government officials for the district not to exceed, without 
the consent of the latter, the line of demarcation representing the 
whole of their present area of supply. In the case of those works 
which possess the right of expropriation for a specified area with- 
out this undertaking being imposed, this measure will also apply ia 
order to prevent them from supplying beyond their particular 
areas without the sanction of tbe Government officials. The 
proposed establishment of new works will be subject to in- 
quiry as to whether their erection should be opposed or as 
to how the line of demarcation for them shall be drawn. 
Both in the case of existing works and of new stations the 
conditions can be imposed that neighbouring districts shall 
also be supplied even if they promise to yield a lower 
return. A further important object is to prevent the existing 
tendency for the development of private supply monopolies 
from further growing, which has also to be taken into con- 
sideration in fixing the line of demarcation, whilst efforts 
must be made to obtain a right of determining whether 
works which have been established by local authorities or with 
the substantial participation of such authorities, shall in future 
come under the control of private undertakings. The decree, 
which is apparently addressed to the Government officials in 
each district, further suggests the possibility of influencing 
the fixing of charges for supply in so far that the charges 
must be re-examined at certain intervals, and a reduction 
demanded as occasion may arise. These instructions are neither 
regarded as exhaustive nor are they to be oonsidered without 
distinction in every case, the duty of the State, the decree con- 
cludes, being to keep the development on sound linee, but not to 
hamper it. 


OUR PERSONAL COLUMN. 


The Kditors invite electrical engineers, whether ovnnected with the 
technical or the commercial side of the profession and industry 
also electrio tramway and railway officials, to keep readers of the 
ELECTsICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Mr. f. 
DUGDALE, the Oldham Corporation tramways manager, has 
strained the ligaments of one of his legs while on a visit to 
Rotherham, and is laid up there. 

Mr. D. Lioyp has resigned his position as engineer to the 
Abertillery U.D.C., he having received an appointment under 
Messrs. Partridge, Jones & Co. 

Messrs. YounG and YELDHAM, of the Swansea Corporation 
electricity staff, have joined the Forces. 

The Barnes U.D.C. has granted Mr. G. C. Law, assistant 
electrical engineer at the electricity works, a gratuity of £50 
for additional services rendered since the outbreak of the war 
to December 31st lust. 

Mr. Watter F. Lone, the city electrical engineer at Cape 
Town (a position which he has occupied for nearly 14 years). 
has resigned in order to take up an appointinent as general 


manager of the Cape Town Tramways Co. Mr. 8. J. CLUNAS, 


who has been station engineer for some vears, and has acted 
as deputy for Mr. Long during his absence, has been appointed 


acting city electrical engineer. 


General.— Mr. R. G. BLAKE, a voung electrical ma 
neer, employed by Messrs. Deveraux & Moody, Newcastle, 
has been presented, on behalf of the Carnegie Hero Trust 
Fund, with a silver watch, and on behalf of the Royal Humane 
Society with a certificate on vellum, for having rescued a boy 
who was drowning in the Tyne. 

Mr. D. H. Morris, Glasgow manager of Messrs. Lowdon 
Bros. & Co., has been given a commission in the R. N. V. R. 

Mr. J. T. Turon, late representative for Messrs. Pirelli, 
Ltd., has nove joined the staff of the British Thoiison-Houston 
Co., Ltd. 

Second- Lieutenant A. R. Courtenay (late acting-manager 
of the publication department, General Electric Co., Ltd.) has 
sailed for the Mediterranean. After about two months’ active 
service in France with the R. N. A. S., Armoured Car Aeroplane 
Support (R. N. V. R.). he transferred to the Army Service 
Corps, and he is now a Second-Lieutenant in this Corps. 

The Herbert Frood Co.. Ltd., of Chapel-en-le-Frith, ask us 
to state that Mr. W. E. Dixon is not now in their service. 

Mr. Harotp Botcukn, who has been acting as electrical 
engineer on one of H.M. Hospital Ships, has just returned 
from the Dardanelles, and been appointed. electrical engineer 
to the Norman Flight Co., Bognor. 

The London Gazette. contains the following notice :—Terri- 
torial Force. London Electrical Engineers. The under- 
mentioned to be Second-Lieutenants :—Sapper G, S. H. Cox: 
Private A. D. Hedgecock, from the H. A. C.; and Lance-Corporal 
G. A. Wadham, from Royal Fusiliers. 

Mr. A. P. Kersey. one of Messrs. Falk, Stadelinann & Co.'s 
country representatives, has joined the Royal Flying Corps. 


Roll of Honour.—l*riv:te. ARTHUR BootH. of the 
Ashton Territorials. who has been wounded in action, was 
an electrician employed by Messrs. Armstrong, Whitworth 
and Co., Manchester. 

Private Wot. Roye JENKINSON, of the Ith Cheshire Regi- 
ment (Wirral " Pals 7), who has fallen in action in France, 
was, until his enlistment after the outbreak of war, engaged 
as an electrical engineer with Messrs. Lever Bros., Ltd., Port 
Sunlight. 

Private ALBERT W. CAI, of the Rifle Brigade, who was, 
prior to his enlistment, on the staff of the British Thomson- 
Houston Co., htd., at Rugby, has been killed in action in 
France. He returned to the Front two days before Christmas 
after recovery from fever. 

The death is reported, in action in France, of Private FRANK 
Jones, of the Ist Buffs (East Kent Regiment), formerly on 
the staff of the Isle of Thanet Tramways Co. 

Mr. KENNETH GEIPEL, of Messrs. Wm. Geipel & Co., who 
has been serving in the Royal Engineers at the front in France, 
has been wounded, and is in hospital in this country. 


Obituary. MR. GEORGE TUcKkER.— We regret to re- 
cord the death. which occurred on Saturday last, at his rei- 
dence in Lordship Road, Stoke Newington, of Mr. George 
N. G. Tucker. «f. the Electrician Printing & Publishing Co.. 
Ltd. Mr. Tucker, who was in his 64th year, was associated 
with the Electrician in one capacity or another from 1878, the 
vear in which the present paper first made its appearance, 
down to the tine of his death. He became principal pro- 
prietor of the paper about ten years ago. Between the years 
1878 and 1888 his interests naturally centred chiefly around 
submarine and land telegraphy. Mr. Tucker was responsible 
for the publication of ‘The Electrician " series of technical 
books. in which the researches and studies of many brilliant 
writers are contained. among such authorities being Heavi- 
«ide, Ewing, Gore, Carter, Lodge, and Mrs. Ayrton. Mr. 
Tucker also founded the Electrician Electrical Trades Direc- 
tory and Handbook (the Blue Book), and he took a personal 
interest in its production. He seldom missed the Electro- 
Harmonie concerts, even in recent years, and only: failing 
health prevented his attendance up to the last. 
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CAPTAIN COLTHURST VESEY.—The directors of the Dublin and 
Lucan Electric Railway have placed on record their deep 
regret at the death of Captain Colthurst Vesey, D.L., vice- 
chairman, who had been associated with the concern for 18 
years. Captain Vesey was also a director of the Dublin United 
(Electric) Tramwaye Co. 

Mr. W. C. BLENKARNE.—We regret to record the death of 
Mr. W. C, Blenkarne, senior London traveller for Messrs. 
Falk, Stadelinann & Co., Ltd., who was well known in the 
lighting trade throughout London, more particularly in the 
Southern districts, where of late years he had represented the 
above firm. The deceased gentleman was for a long time 
interested in a London glass works, but he abandoned this 
on joining the staff of Falk, Stadelmann & Co., Ltd., in 1891. 
whom he represented until his death on the 12th inst. He had 
seen longer service with. the firm than any other London 
traveller. , 

Mr. R. C. Frewer.—The death has taken place, after an 
operation, of Mr. Robert Chas. Frewer, who had been on the 
staff of Siemens Bros. Dynamo Works Co., of Stafford, for 25 
years. He was 48 years of age. 

Wills. — The late Professor Vivian B. Lewes left 
£15,353. - 

SIR A. W. RUCEER'S estate amounted to £40,465. 


NEW COMPANIES REGISTERED. 


South Wales and West of England Wireless Training 
College, Ltd. (142,641).—This company was registered on 
January 6th, with a capital of £5,000 in C shares, to carry on a college or 
whuol for training ¿and instruction in wireless telegraphy and telephony, and 
electrical and other engineering, and to adopt agreements (1) with the South 
Wales Wireless Training College, Ltd., m (2) with J. R. Schofield. The 
subscribers (with one share each) are: W. N. Jones, Dyffryn, Ammanford, 
colliery proprietor; D. Radcliffe, Pen-v-lan, Cardiff, shipowner. Private com- 
pany. The number of directors is not to be less than two or more than 
sven; the subscribers are to appoint the first. Qualification, C250. Regis- 
tered office: Market Buildings, St. Mary Street, Cardiff. 


Parsons and Hodges, Ltd. (142,731).—' This company was 
registered on January 15th, with a capital of 43,000 in £1 shares, to take 
over (1) the business of an electrical, mechanical and general engineer and 
contractor carried on by A. J. Hodges, at Regent Street, Leamington, in 
succession to W. Parsons & Co., Ltd., and (2) the similar business carried on 
b. A. E. Mason, at 63, Parade, Leamington, as Receiver for the debenture- 
holders of Brown & Parsons (1913), Ltd. The subscribers (with one share 
each) are; W. Parsons, 63, Parade, Leamington Spa, electrical engineer; 
A. J. Hodges, 26, Strathearn Road, Leamington Spa, electrical engineer. 
Private company. The number of directors is not to be less than two or 
more than five; the subscribers are to appoint the first. Solicitor: G. Wil- 
liams, Bank Buildings, Cradley Heath. Registered office: 63, The Parade, 
Lezmington, Warwick. 


Atkinson, Lloyd and Co., Ltd. (142,724).—This company 
was registered on January löth, with a capital of £500 in £1 shares, to 
carry on the business of electrical engineers, manufacturers, agents, and con- 
tractors. The subscribers (with one share each) are: J. E. Atkinson, 120, 
Mess Lane, Swinton, Manchester, electrical engineer; S. Lloyd, 28. 
Duchy Street, Seedley, Manchester, electricel engineer; R. F. Peacock, 26, 
Scarisbrick Road, Levenshulme. Manchester, electrical enpinver, Private 
company. The number of directors is not to be more than three; the first 
are J. E. Atkinson, S. Llovd, and R. F. Peacock. Solicitor: W. I. Hawken, 
71, Market Street, Manchester. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Burt, Escare and Denelle, Ltd.—Particulars of 47.500 
d-hentures, created December 22nd. 1915, filed pursuant to Section 93 (3) of 
the Companies (Consolidation) Act, 1908, the whole amount being now issued. 
Preperty charged: The company's property, present and future, including 
urvalled capital (if any). No trustees. 

A memorandum of satisfaction in full on December 30th, 1915, of debenture 
Sock dated. April 14th, 1911, securing £3,900, has been filed. 


Coatbridge and Airdrie Electric Supply Co., Ltd.—Fur- 
Mer charge on the Coatbridge and Airdrie undertakings and the company's 
undertaking and property, present and future, including uncalled capital, 
414 benefit of certain agreements, contracts, „te-, dated December. 30th. 1915 
Iupplemental to charge dated October I7th, 1906), to secure LA. GH). Holders: 
o of London Electric Supply Co., Ltd., Moorgate Court, Moorgate 

ace, E. C. . 

David Anderson and Co., Ltd.—Particulars of K5. 500 
dbentures, created July 21st, 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present. issue being 
£16. Property charged: The company's undertaking and property, present 
anl future, including uncalled capital, No trustees, 

eue on December 17th, 1915, of £73,200 debentures, part of a series of 
“hich particulars have already been filed. 

Ellis and Ward, Ltd. (107.215).—Canital, 410.000 in 41 
stares, Return dated September 28th, 1915. 6.703 shares taken up: 4:703 
Paid; £6,000 considered as paid. Mortgages and charges: Nil. 

. Credenda Conduits Co., Ltd. (126.340).—Capital, £50.000 
in 4] shares. Return dated July 7th. (filed November 18th), 1915. AN shares 
co up; C0, 000 paid; £20,000 considered as paid. Mortgages and charges : 

li. 


Hong-Kong Tramwav Co., Ltd.— M memorandum of 
visaction. to the extent of £300 on October 26th, 1914, of trust deed dated 
Juls Ist, 1903. securing £105,000, has been filed. 


Electric Reduction Co., Ltd. (54,724).—Capital, £50.00 
I^ Cl shares (16,200. pref. and 33.800 ord.). Return. dated December 7th, 
19153. 16.200 pref. and 28.800 ord, shares taken up: £l per share called up 
on 13,000 pref. and 5.000 ord.; £18,000 paid; £27.000 considered as paid on 
3200 pref, and 23.800 ord. shares — Mortgages and charges: £25,000. 


M. & G. Truck and Engineering Co., Ltd.—Particulars of 
£1,500 debentures, created January Sth, 1916, filed pursuant to Section 93 (3) 
of the Companies (Consolidation) Act, 1908, the amount of the present issue 
ing C1. 400. Property charged: The company's undertaking and properte, 
Present and future. including uncalled capital. No trustees, , , 


Resisto-Electrical Manufacturing Co., Ltd.—Issue, on 


October IIth, 1915. of 4,900 debentures, part of a series of which particulars 
have already been filed. 


Monte Video Telephone Ce., Ltd. (27,208).—Capital, 
£:160,000 in £1 shares (87,000 pref.). Return dated November 10th, 1915. 
86.492 pref. and 72.680 ord. shares taken up; 159, 172 considered as paid. 
Mortgages and charges: Nil. 


Newtons, Ltd. (48,936).—Capital, £40,000 in £10 shares. 
Return dated October 5th, 1915. 3.265 shares taken up: £18,650 paid; 
14.000 considered as paid. Mortgages and charges: £14,000. 


Pirelli, Ltd  (103.063).—Capital, £8,000 in £5 shares. 
Return dated September 13th, 1915. 458,000 paid. Mortgages and charges: 
Nil. 


Cape Electric Tramways, Ltd. (54,636). — Capital. 
LOOM in. £1 shares. Return. dated November 24th, 1915. 491.222 shares 
tiken up; £91,222 paid; 4,400,000 considered as paid. Mortgages and charges: 
£391,300, 


Frederick Braby and Co., Ltd.—Capital, £400,000 in £10 


shares (2,500. prof.). Return dated September 2nd, 1915. 27,500 ord. and 
2.000 pref. shares taken up; £10 per share called up on 24,250 ord., £6 per 
share on 3,250 ord. and 4,10 per share on 2,500 pref.; 287,020 paid (includ- 
ing 420 paid on 5 shares forfeited); £13,000 considered as paid, being £4 
per share on 3.250 shares. Mortgages and charges: 4,225,000, 


Gener:zl Accessories Co., Ltd. (104,464).—Capital, £3,000 
in £l shares (1.580 six per cent. pref., 920 five per cent. pref., and 500 ord.). 
Return dated August 10th (filed. December 10th), 1915. AN shares taken up; 
. 1.580 paid: 4:1.420 considered as paid. Mortgages and charges: Nil. 


Ruthin Electric Supply Co., Ltd. (138,021).—Capital., 
£5,000 in 400 pref. of £5 each and 1.000 pref. ord, and 2,000 ord. shares of 
Lol each, Return dated December 9th, 1915. 126 pref., 673 prel. ord., and 
1.110 ord. shares taken up; 42,388 paid, leaving £253 in arrears. Mortgages 
and charges: Nil. 


Railway Finance and Construction Co., Ltd. (72,015).— 
Capital, 1100.000 in £1 shares. Return dated November 12th, 1915. 92,292 
shares taken up; Cl per share called up on 657 and As., per share on 29,595 
Shares; £6.576 paid: £85,716 considered as paid, being £l per share on 
62.040 shares and 165. per share on 29,595 shares. Mortgages and charges: 
Nil. 

Electro Flex Steel Co., Ltd.—Issue on December 30th, 
1915. of C4, 000 debentures, part of a series of which particulars have already 
been filed. à 

Lamplough and Son, Ltd.—Memoranda of satisfaction in 
full on December 16th, 1915, of two debentures and a mortgage created. by 
the receiver, and dated June 17th and January $th, 1913, and May 14th, 1914, 
securing C500, £700, and 451,500 respectively, have been filed. 


CITY NOTES. 


French Electrical Companies. 

The Compagnie d’Electricité de UEst Parisien (Est 
Lumière), which has a share capital of £400,000, reports net 
profits and balance forward amounting to £05,000 for 1914-15, 
which has been transferred to the special reserve fund. No 
dividend was paid either in 1913-14, when the net profits of 
£39,000 were carried forward. 

The Compagnie Electrique de la Loire ct du Centre, which 
reports a large reduction in the gross profits in 1914-15, records 
net profits of £59,000, as contrasted with £95,000 in 1913-14, 
which sum was carried forward. These two amounts permit 
of the payment of a dividend of 6 per cent., and the appropria- 
tion of £9044) for the general reserve fund for redemption. 

The Compagnie d'Electricilé de UVOuest Parisien (Ouest 
Lumière) reports a great decline in the receipts in 1914-15, the 
profits being £65,000, as against 4124, 000 in 1913-14. Includ- 
ing the balance brought forward from the previous year, the 
net surplus availabl& amounts to £107,000, which permits of 
the payment of a dividend of 6 per cent., as contrasted with 
no dietribution in 1913-14. 

The working results of the Société d' Electricité de Paris have 
been seriously affected through the war. According to the 
accounts for the vear ended with June 30th, 1915, the gross 
profits amounted to £158,000, as compared with £275,000 in 
the previous year. By reducing the sum usually set aside for 
depreciation and renewals, the net profits have only declined 
from £105,000 in 1913-14 to £91,000 last year, the dividend 
being fixed at 16s. per share. 

The report of the Compagnie Générale d'Electricité, of 
Paris, for the year ended with June 30th, 1915, states that the 
net profits amounted to £124,000, as compared with £148,000 
in the previous year, when any distribution of profits was 
postponed. It is now proposed. to pay a dividend at the rate 
of £1 per share for each vear, to place £160.000 to a special 
reserve fund for current risks, and to carry forward the sum 
of £32000. The allocation of this large sum to the reserve 
fund is explained hy the statement that the company's liquid 
funds are acanty, whilst the great fluctuations in prices in the 
metal market may give rise. to unexpected. demands. The 
payment of the dividends is deferred for the present owing to 
the funds being provisionally tied up. 

The Société. Industrielle des Téléphones, of Paris, whose 
manufactures are in special request in connection. with the 
work of national defence, reports that although the State 1s 
now the principal customer, private firms continued to place 
orders fairly regularly in 1914-15. Out of the six works, of 
which five are in the vicinity of Paris, only that at Calais 
suffered from the prevailing circumstances, as it had to be 
closed, and was oecupied at present by the Belgian Army. 
The Calais works, which produces submarine cables. would 
have experienced the results of a lack of work even if events 
had not induced the directors to shut down. The net profits 
are returned at £60,000, as compared with £71,000 in 1913-14, 
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the reduction being due to the allocation of £14,000 to the 
needs of the workmen who have been mobilised. It is 
intended to pay a dividend of 12s. per share, as against 9s. 7d. 
per share in 1913-14, the former rate reaching the level of that 
prevailing prior to the war. 

The Société d’Applications Industrielles, of Paris, which is 
an investment company in which are interested the Swiss 
Bank Verein and the Swiss Motor Co, for Apphed Electricity, 

roposes to carry forward the net profits of £4,000 realised 
m 1914-15, as in 1913-14, when the net profits reached £32,000. 
In explanation of this intention, the directors state that two 
subsidiary undertakings—the Energie Electrique du Nord and 
the Est Electrique—are situated in the districts occupied by 
the enemy, and no accounts were therefore available. Many 
other coinpanies with which the Trust is also financially con- 
cerned had either reduced or omitted the payvinent of divi- 
deuds under the existing conditions in order to keep their 
resources liquid for any eventuality. In addition, the cost of 
producing electrical energy, particularly in the case of steam 
power stations, had greatly increased in consequence of the 
dearness of coal, whilst the receipts of individual companies, 
which in normal vears rose by 15 per cent., had fallen by that 
percentage in the past year. 


Transport Companies in Berlin, 


Ir appears that the traffic receipts of the electric tramways 
and the elevated and underground railway in Berlin have 
recently so much inproved that it is claimed that these two 
undertakings have now recovered front the unfavourable 
influence of the war. Although information is not available 
concerning the working expenses, figures which have been 
published in that city show that the gross receipts of the 
Berlin Grand Tramways Co. amounted to £2,102,000 in 1915, 
or £57,000 more than in 1914, but £121,000 less than in 1913. 
The gross receipts of the Berlin Elevated and Underground 
Railway Co. were £452,000, or £52,000 less than in 1914 and 
£16,000 less than in 1913. On the other hand, the Berlin 
General Omnibus Co.. whose horses and motor "buses were 
requisitioned very largely by the Army authorities, reports 
receipts of £362,000 in 1915. this total being less by £221,000 
than in 1914, and less by £301,000 than in the previous year. 
Since last August the returns issued monthly by the tramway 
company have shown that the large decreases which com- 
menced on the outbreak of the war have been: regularly 
reduced. In fact, the receipts in August, September. October, 
and November reached the level of those which obtained in 
the corresponding months in the peace year of 1913. At the 
enne tine, the diminution in the receipts during the war, 
which attained the maxiinum of £33,000 in September, 1914, 
must not be ascribed exclusively to the war, as the tramway 
company's receipts began to decline slightly in September. 
1913, on the opening to trate of the Schonhauser section of 
the overhead and underground railway. The diversion. of 
trafic by the latter, however, seems to have now ascended 
to its maximum position, and any further appropriation. of 
traffic seems out of the question in the near future. In à 
similar wav the electric railway company appears to have 
surmounted the difficulties created by the war. Although the 
company's receipts in tho lust months of 1915 were on the 
average 16 per cent. less than in the equivalent months in 
1913, the receipts since September have regularly advanced 
as compared with the corresponding months in 1914, and. the 
total decrease of £52,000 in 1915 as against 1914 is attributed 
exclusively to the working results in the first seven months 
of the year. The recovery of both undertakings, as Will be 
understood from the great reduction in the traffic of tlie 
omnibus company, has been effected at the expense of the 
latter, although this is immaterial financially, as the tramway 
company and the railway company each hold one-third of 
the ordinary shares in the omnibus undertaking. It is, how- 
ever, questionable whether the latter. even if its full comple- 
ment of horses and motor ‘buses had been available, would 
have endeavoured to cultivate traffic under the existing eondi- 
tions incidental to the higher cost of inaintenanee due to the 
great cost of fodder and benzine on the one hand, and the low 
fares on the other, which would probably have resulted in 
insignificant. profits after provision had been made for depre- 
ciation, 


German Electrical Companies, 


The A.G. für Gas und Mlektrizitats, of Cologne, whose 
expectations as to a progressive nnprovemient in the situa- 
tion of the undertaking have been unfulfilled through the war, 
will be unable to pay any dividend for 1915, as was also the 
"use in the previous year. 

The Elektro-Osmose, A.G., of Berlin and Frankfort, reports 
that the development of the undertaking in POLLO was 
greatly hampered through the war, and the carrying out of 
a number of installations had. therefore, to be postponed, 
On the other hand, considerable progress was made in the 
technical scientifie work. As a result of the year's opera- 
tions a loss of £14,000 was incurred, thus mnereasing the debit 
balance to £44,000 on a share capital of £150,000. 

The financial statement of the Kontinental Telearaphen 
Compagnie, of Berlin, for 1914-15, indientes a loss of £3,400 
on the telegraph business, as compared with profits of 42.500 


in the previous year, but the income from investments was 
£3,500, as against 43,600. Including the balance brought 
forward, the accounts show net profits of £250, as contrasted 
with £6,200, and no dividend is in contemplation, whereas a 
rate of 114 per cent. was paid for 1913-14. 

The 4. G. für Stickstofidunger, of Knapsack, reports that 
operations were practically at a standstill in the first months 
of the war, and it was only towards the end of 1914 that it 
was possible gradually to bring the plant into full working 
with the exception of the ammonia factory. The large 
demand for nitrogen then rendered it possible fully to utilise 
the installations. As a result of the rupture of the contract 
on the part of the English, French, and Italian constituents, 
the Berlin Sales Bureau for Nitrogenous Fertilisers was dis- 
solved, and the International Carbide Syndicate had also 
collapsed. The net profits realised by the Knapsack company 
in the year ended with June, 1915, amounted to £:5,000, as 
contrasted with £25,000, and a dividend of 10 per cent. in 
recommended on the share capital of £150,000, which haa now 
been increased to £400,000, as compared with 6 per cent. in 
1913-14. sv 

The directors of Siemens Elektrische Betriebe, A.G.. of 
Berlin, reporting on the year ended September 80th, 1915. 
state that although the war exercised an unfavourable 
influence on the various supply works owned and leased by 
the company, the value of the total connections increased by 
over 10 per cent., and the receipts by about 7 per cent? In 
peace times, however, the augmentation would have been 
considerably greater than was represented by these percent- 
ages. On the other hand, the working expenses largely 
advanced owing to the dearness of coul and materials and 
higher wages. After appropriating £28,000 for depreciation; 
as compared with £24,000 in 1913-14, and placing 415.000 to 
the renewal fund, as against £13,000, the net profits are 
returned at £52,000, as contrasted with 475.000 in 1913-14. 
It is proposed to pay a dividend of 5 per cent., as compared 
with 6j per cent. in the previous year, the participating 
ordinary share capital of £1,500,000 being greater than in 
191-14. 

The A.G. für Elektrizitals Anlagen, of Berlin, which owns 
a number of electricity works aud also controls ihe ehare 
capital of various supply companies, reports that the. corm- 
pany's interests were not unaffected through the war. The 
heavy decline in the consumption of current in connection 
with the German works, which occurred in the initial months 
of the war. was subsequently followed by a great recovery, 
with the final result that at the close of the year 1914-15 the 
receipts in the case of some of the works exceeded those in 
the previous year. At the same time, the expenses increased 
everywhere owing to the advance in the cost of materials 
and of wages, and through the allowances granted to. the 
families of the employés who were called to the Army. No 
definite information had been received for some time past in 
regard to the Russian intereste—the Imatra Co, for the Pro- 
duction and Distribution of Electrical Energy, of Brussels, 
and the Moscow Electrie Power Transmission (o. The 
accounts exhibit. net profits of £15,000, as in 1915-14, and a 
dividend of S per cent. is proposed, as in the previous. year, 


Swiss Electrical Companies. 


The working of the Compagnie de UIndustric Electrique ct 
Mécanique, of Geneva, was prejudicially affected in 1914-15 
through the war and the general mobilisation. It is stated 
that the vear’s trading resulted in a loss, as: was also the 
case in the preceding twelve months. | 

The Watt, A.G. für Elektrische Unternehmungen, of 
Glarus, which company is associated with the Zurich Bank 
for Electrical Undertakings, is interested in two Swiss elec- 
tricity works and the Spanish Electricity Co., of Seville. In- 
cluding the balance brought forward, the accounts for 1914-15 
exhibit net profits amounting to £18,000, as compared with 
£26,000 in the previous year, and a dividend of 5 per cent. 
has been declared on the ordinary paid-up capital of £250,000, 
as contrasted with 63 per cent. in 1913-14. 

The report of the Llektrizitats Werk Lonza, of Basle, states 
that the situation in 1914-15. developed beyond. expectation, 
and the works were again set in operation after a temporary 
interruption in the early months of the war and were now 
fully occupied. An increase took place in the turnover in 
calcium carbide and in ferre-silicon, and in other iron alloys, 
and the artificial silicon-carbide and abrasite were also in 
demand. The market for cvanamide was specially animated 
owing to the scarcity of Chilean nitrate. After overcoming 
the ditteulties enused through. the war, the company at 
Waldshart was able to start working. The other undertakings 
in whieh the Lonza Co. is also financially interested suffered 
from the effects of the war at first, but an improvement, 
subsequently tock place. The accounts of the Lonza Co. indi- 
eate gross. profits of £01,000, as contrasted with £50,000. in 
1919-14, and net profits of £48,000, as against £42,000. It js 
intended to pay a dividend of 6 per cent. on the ordinary 
shave capital of £190,000, as compared with 5 per cent. in 
191-44. 

The Columbus, AG. für Elektrische u u,u -en. of 
Glarus, Which isa linanciil company belonging to the Brown- 
Boveri group, and which controls the majority of the shares 
in the Corpenia Holo-Nrsentina de Electiieidad, of Buenos 
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Aires, and the central stations at Dolores, Corrientes, and 
Pergamino, states that the war delayed the delivery «f 
materials and caused difficulties in the sea transport, so that 
the extensions at the stations at Buenos Aires were retarded. 
The plant first completed there was of 18,000 kw., and the 
contracts concluded by the end of June, 1915, represented 
15.00) KW., apart from the supply of energy to 2.000 public 
arc lamps. In addition, a contract had been entered into 
with the State for supply to the harbour works. The other 
three stations mentioned were also in course of satisfactory 
developinent. The accounts show gross profits of £59,000 for 
1914-15. as compared with £8,000 in 1913-14, and net profits 
of £46,000, as against £5,700, and a dividend of 5 per cent. 
has been declared on the ordinary paid-up capital of £680,000, 
this rate contrasting with no distribution in 1913-14, which 
was the first complete business year. 


Yorkshire (West Riding) Electric Tramways Co., 
Ltd.—The report for the year to December 31st, which is to be 
submitted at the annual meeting to-day, states that, after 
providing for all expenses, including repairs, maintenance, 
and debenture interest, the net balance is £29,310, plus 
£10,725 brought forward, making £40,035. A dividend of 6 
per cent. per annum, less tax, on cumulative preference 
shares absorbs £12,028, and there is to be placed to deprecia- 
tion. renewals, reserve fund in lieu of secident insurance, 
general reserve, ete., £12,962, carrying forward £15,045. 


Western Union Telegraph Co.—The directors an- 
neunce that the earnings report for the year ended December 
3lst last show revenue and income $52,356,286; expenses, in- 
cluding maintenance and reserve, $40,802,317; interest on 
bends $1,335,588; net income, $10,218,381. The figures for 
the corresponding period in 1914 showed a net income of 
$5:1,395.— Financial. Times. 

East London Railway Co.—The number of passen- 
m carried during 1915 was 8,497,284, against 6.172,21 in 
914. ' 

Electrical Utilities Corporation, Ltd.—A auarteriv 


dividend of 1} per cent. on the preferred stock has been 
declared for the quarter ended December Jlst. 

Brazilian Traction, Light and Power Co., Ltd.—The 
directors announce a dividend of 1 per cent. on the issued 
ordinary capital stock. 

Sao Paulo Tramway, Light and Power Co., Ltd.— 
The directoras have declared a dividend of 2} per cent. on the 
issued common stock. 


Montreal Light, Heat and Power Co., Ltd.—The 


directors have declared a dividend of 2} per cent. for the 
quarter ending January glet. 


Rio de Janeiro Tramway. Light and Power Co., Ltd. 
, —The directors announce a dividend of 14 per cent, on the 
capital stock. 


— —' 


STOCKS AND SHARES. 
TUESDAY EVENING. 

Cheerfulness is the prevailing note in the Stock Exchange 
markets. There is a fair amount of business doing in most 
of the “live” sections; while in that for rubber shares. 
although the activity received a sharp check towards the end 
ef last week, in consequence of a break in the price of the 
raw material, a recovery in the latter has given a gentle 
stimulus to fresh orders, and the share market is recovering 
again. More trade is passing, too, in Home Railway stocks, 
the nearness of the dividend declarations importing fresh 
Interest. The news from Central and South America is not 
conducive to better prices in the securities connected with 
the various countries concerned. 

The Home Railway revival started with improvement in 
sine of the preferred stocks of the leading companies. As 
san as buyers caine in, it was obvious that proprietors of 
stock were by no means anxious to part with their holdings; 
end it required yery little demand to hoist prices materially. 
The Underground issues have shared slightly in this better 
feeling throughout the market; but so far as Nets.“ and 
Districts are concerned, both stocks are, of course, more or 
less speculative, and therefore swayed by the tendency which 
prevails in the Stock Exchange as a whole, rather than by 
rises in such sober-sided stocks as North-Westerns and the 
like. Underground Electrics are keeping steady, the income 
bonds and the A" shares receiving most attention at the 
present time. As regards the £10 shares, the demand has 
slanted off to a noticeable extent; and less is heard now of 
the hopes current a fortnight ago as to the possible payment 
of a dividend on the shares before long. However, the pool- 
ing arrangement between the various Tube companies will 
“on be coming into operation, and expectation runs high 
of the savings, and the increased revenue, that they should 
bring in their train. 

The District Railway, by the way, has found it necessary 
to overhaul its generous concessions to season-ticket holders, 
Whereby it accepted a season ticket on deposit and added the 
full time to the next renewal of the ticket—au excellent 


arrangement from the holder's point of view, when he went 
away for summer or other holidays. Difficulties in the work- 
ing of the system and the many abuses that have arisen’ are 
adduced by the company as the reasons for modifying the 
concession to the extent of making it obligatory upon the 
holder to deposit his ticket for a minimum period of 28 days, 
in respect of which he will be allowed 14 days on the next 
renewal taken up. This regulation is also to apply to season 
tickets between the District and its associated companies-- 
namely, the London Electric, City & South London, Central 
London, Metropolitan and East London Railways. 

The East London Railway report shows that 84 million 
passengers Were carried last year, an increase of 2,320,000 


. over 1914. The meeting will be held next Tuesday, January 


25th. Bargains have been done in the ordinary stock this 
week at 34 and 38. l 

News from Mexico is less indefinite, but less favourable, 
than had been hoped. Huerta, the strong man, is dead. He 
was looked upon as a useful second string if the Carranza 
régime were overthrown, either by diplomatie or military 
exigencies; Indeed, many people in this country thought that 
Huerta would make a better President for the stormy State 
than Carranza. Various other generals are said to have 
relinquished this life in more or Jess summary fashion, and 
it seems as though conditions were once more drifting to- 
wards mere chaos. Therefore, Mexicans of all kinds are dull 
and depressed. Certain of the industrial bonds that were 
saleable are no longer so; and although the falls are compara— 
tively small in the securities quoted overleaf, the present 
situation is that there are practically no buyers. 

Brazil Tractions fell to 50, on a drop in the Brazilian ex- 
change to ll4d.; but the price recovered 14, leaving it 4 
better on the week, thanks to the declaration of a dividend 
of 1 per cent. on the cominon shares. This was just 1 per 
cent. more than some of the pessimists had prophesied; but 
so long as the exchange question is so unsatisfactory, these 
apprehensions: are bound to recur every quarter when the 
time for the dividend declaration draws near. 

There is a little interest being taken in Canadian indus- 
trials, including those of the various power companies that 
are known to be engaged in munition work; and an unusually 
hopeful speech from the Chairman of the Bank of Montreal 
at last week's meeting has been of assistance to Dominion 
securities as a whole—more particularly those of the railroad 
and industrial concerns. 

Anglo-Argentine Tramways are decidedly hard, and the 
First preference shares rose à, possibly in sympathy with the 
strong efforts being made by American interests to acquire 
a controling hand in Argentine railway companies. British 
Columbia preference is ex the dividend of 24 points, but there 
is not much doing in the stocks of the company. 

The intention of the Swiss Government to transform all 
its federal railways into an electrified system has been a 
matter of considerable comment. The estimated cost is put 
at twenty nullion. pounds sterling—an amount which, before 
the European war educated us to think in millions, would 
have been regarded ae an exceedingly large sum to raise. It 
is a matter for mild curiosity where the Swiss Government is 
going to get its money; because, unless it has a very sub- 
stantial chest in reserve, it will have to go to the Western 
hemisphere, since the British Government 1s scarcely likely 
to permit investors in this country to use their money for 
such a project as that mentioned. 

Falls of 3 in Chelsea and in Metropolitan preference are the 
only changes in the list of home electricity shares. County 
of London keep steadily about 10, at which price, and a 
little over, there are buyers, whom holders are not anxioua 
to supply, having regard to the proximity of the dividend 
announcement and the probability that it will be a satisfac- 
tory one. British. Westinghouse preference keep very firm 
at their advanced price of 45s., and small improvements have 
taken place in both classes of Electric Construction shares. 

The Telegraph market continues to attract investors, whose 
principal difficulty it is to secure the shares for which they 
have a faney. Eastern Extensions, unchanged in price, are 
ex their dividend of 2s. 6d.; while Eastern Telegraph ordinary, 


“also ex dividend, shows an actual rise of 4. The latter is now 


on the same plane as Western Telegraph shares, which have 
risen to 124. Marconis are a better market, the parent shares 
improving in consequence of sharp rises in American Mar- 
conis and Canadians. The United States has been buying 
American Mareonis freely, with the result that the price is 
up to 188. 6d.; while Canadians have been bought with them, 
and, from s., went to 78. 6d. in the course of a few days. 
Telegraph Constructions and India-Rubber shares both have 
rises of 10s. to their credit. Henleys for some time past have 
been difficult to pick up at all, but there has been rather 
more supply just lately: though when these shares are taken 
it will probably be as difficult as ever to get others, 

Rubber elid from 48. 30, per Ib. to 3s. Gd. per Ib. in about 
a week, the drop unsettling the nerves of speculative investors 
who had been buying so freely while the raw material was 
on the rise. Business was brought to an abrupt halt. and 
there Was a general turn round in prices. On rubber picking 
up a little, confidence followed suit; but there is nothing 
like the volume of trade being done that characterised. the 
market a Week or ten days ago. The iron and steel shares are 
mostly firm. Castner-Kellners at 3} are the fraction to the 
good. The armament market is also harder. In fact, the 
industrial departments all round show noteworthy strength. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Houn Drrormorrr OoxPANIBS. 


Price l 
Dividend, Jan. 18, Rise or fall Yield 
1914: 1916, this week, p. o. 


Brompton Ordinary  .. oo 5». 10 7i — 46 18 4 
do. 7 per cent. Pref, .. o 7 7 — 5 0 0 
Oharing Cross Ordinary < »» 5 BÀ — 7 2 10 
do. do. do. 4 e eo i 84 = 6 0 0 
do, do. Olty Pre és oe 4 8 xd — 7 10 0 
do. De 292 ee ee ee oe 4 ! 73 = 5 2 7 
Chelsea ae e ee e 6 4 -> i 6 6 0 
do, 43 Deb. e. ee . 43 87 — b 8 6 
City of London . 9 191 — 178 
do. i do. 6 or cent. Pret, eo 6 11 cp 6 9 1 
do. do. 6 . ee 6 98 xd — b 9 0 
do. do. 4% Deb. ee ee 44 85 xd * 5 6 0 
County of London oe 1 10 — 7 0 
o do ò per cent. Pret... 6 10} — 617 8 
do. do. 1st De C] se eo 4 85 xd — 6 6 0 
do. do. nå Deb, .. oe 88 -— 5 B 0 
R zusington Ordinary ee ee es 9 6 — 7 10 0 
London Electric .. . ..  .. 4 d — 8 8 4 
do. do. 6 r cent. Pref. ee 6 4 e 7 1 2 
do. do. 4 OD. ce eo ee 4 16 a 6 4 0 
M stropolitan ee ee ee ee 21 — 7 15 7 
do. r cent, Pref, oo 8 -1 710 0 
do. oD, eo oe ee 4 85 — 6 6 0 
do. se oe 70 -— b 0 0 
Bt. James’ and Pall Mall — .. 10 6 — 8 6 8 
do. do. do. J per cent. Pref. 7 6 — 5 16 8 
do. do. do. Bb b. LE ee 8 70 xd — 6 0 0 
South London ae ee 6 33 — 1 6 6 
South Metropolitan Pref, ee SÉ 17 lA — 6 14 0 
Westminster Ordinary ce ee 9 6 — 7 10 0 
do. a Pref. eo oe ee EE] 4 — 5 12 6 
TELEORAPHS AND 5 
A ^4glo- Am. Tel. Pref. ee ee ee — 6 10 
do. Def. ee ee ee T ni — 7 15 9 
Chile Telephone ee eo oe ee 4 — 6 80 
Ouba Bab. Ord. ee ee eo ee b — 6 6 0 
0. Pre 0 ee ee EJ ee 10 me 8 18 4 
E utern Nxtenrilon 7 194 xd +s 6 80 
do. 4 Deb. 0 0 ee 4 — b 0 0 
Wastern Tel. Ord... ee ee — 7 1274 xd + 2 * 6 0 
do. "y Pref. ee se ee 88 66 = b 6 0 
do. 4 De b. ee ee ee 4 81 = 4 19 0 
Globe Tel and T, Ord. ee ee ee 6 1 — *6 13 2 
Pre e ee es ee 6 10 X 6 17 1 
Gt. Northern Tel. ee T — 29 B8 +$ 611 4 
[ndo-Buropean ee! ee ee eo 18 49 +1 6 15 4 
Marconi ee oe oe b 118 +å 5 3 1 
New Tork Tel. 4.. ee ee 4 100 — 4 9 1 
Oriental Telephone Ord, ee .. 10 Hj — 6 6 8 
0. Pref, ee ee 6 — 6 17 2 
Tel. Deb. oe ee ee ee 44 80 a: 6 0 0 
United R. Plate Tel. T * 8 6 — 5i: 912 5 
do. Pret. ee ee 6 4} — 5 R 1 
West India and Pan. oe "Y ee 1 Jà = 8 17 9 
Western Telegraph .. .. 7 123 +3 6 50 
do. 4 Deb, ee ee 4 79 xd — * 6 1 0 
Home Rans, 
centre Eons London, s Assented .. 4 15» — 614 4 
etropoli ee ee ee T 4 18 0 
Underground Elect Gratnaiy :. wi 1 Ia Ni 
e eo 0 oe — 
do. do, "A" .. Nil 8/6 lI Ni) 
do, do. Income  .. 6 82 +43 8 7 8 
Fonnten Trams, 40. i 
Adelaide Sup. 6 cent. Pref, és 6 6 — 6 0 0 
do. 5 Deb. ee b 96 — 6 b 0 
Anglo-Arg. nc Fire "Pref, a a 4h +3 618 6 
do. oe oe oe eg — B 8 0 
ao: x ee es 4 77 — s n 0 
O. 0 ees ee — 1 0 
do. «i Ds ee ee 6 80 -— 6 4 0 
Brasil Traotions . T ee ee B8 61 +3 616 Q 
Bombay Dleotrio Pref ¢ ee oe se 6 104 — b 17 1 
do. 44 Deb. — 1 85 — ` 5 8 0 
British Columbia Elec. Rly. Píoe. . a 5 69 xd — 8 9 6 
do. do. Preferred. 40 — Nil 
do. do. Deferred .. — 85 — Nil 
do. do. Deb. ee i 64 — 6 13 10 
M axioo ae oe ee N 89 x 1 Nil 
do. b per cent, Bonds ee — 47 m 2 Nil 
do. 6 r cent. Bonds ee laum 40 —8 Nil 
Mexican Light Common Nil 99 — Nil 
do. Pref. ee es ee Nil ts —9 Nil 
do. 1st Bonds ee e? — 47 — —— 
MANUFAOTURING CoMPANIBS. 
Babcock & Wilooz ee ee ee 14 3 = 6 16 0 
British Aluminium Ord, os b 23/ — 4 9 0 
do. Pref, ee ee 6 18/- -m 6 18 4 
British Insulated 8 ee ee ee 5 103 = 7 2 10 
ee es — 6 ll 1 
do. ee ee ee 4 69 M 6 14 10 
do. 6 p. Hen oo ee ee 6 101 — b 19 0 
Oalenders .. .. .. .. oF 15 il — 613 4 
do. 6 Pref... oe ee oe 6 — 6 11 8 
do. t Deb, ea oe co 4$ -— b 0 0 
Castner-Keliner .. is oe oe 20 fk +3 6 8 0 
Edison & Swan, £8 pd. oe ee ee Nil 8 6 6d. Nil 
do. do. fully paid ee : oe Nil 1 — Nil 
do. do. 4 Deb. ee ee ee 4 60 — 6 13 4 
do. do. b Deb. ee se 5 60 — 8 6 B 
Eleotrio Construction 7. 8 14% + 6d. 8 5 6 
do. e ee ee q 1 T 8d. 1 0 0 
Gen, Eleo. Pret. oe se ee ee 6 — 6 8 1 
Henley oe oe ee ee 90 1 — *8 19 0 
do, Pref, . eo ee ee 4 4i — 6 6 0 
do. Deb. 0 0 ee ee ee 92 = 4 17 9 
ubber ee ee ee ee 10 91 + *19 19 0 
Telegraph Con. .. bs Gs .. 90 85 + 7 16 6 


* Allowance made for dividends being paid free of income-tax. 


Copper.— The largest purchase of copper ever made has 
recently been negotiated by the British Government in America. 


According to New York papers, the contract is for 135,900,000 1b. 
of the metal.— 7i mes. 


* MARKET QUOTATIONS. - 


IT should be — in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstanoes. 


Wednesday, January 19th. 


CHEMICALS. Ae. [amn Bs 
a Acid, Hydrochiorie ee „ per owl ee 
0 ee ee ee ee 90 ae ee 
: : . Oxalic ee os es per lb, 14 9d. inc. 
& y Sulphurio ee ee „ por own, ` . — 
a Amm oniao Sal ee ee ee » oe oe 
a Ex — (large crystal) per ton £50 ee 
: Bisulph powd Sr. eo ee n ee . 
e of Carbon T ee n £28 ee 
ee ee " £25 oe 
285 Dose meis ee ee ow a £15 I 
a n Nitrate es ee oe n ee e. 
a m te ee ee we 
S Methylated Spiri - . : per gal EN 
e e ee 2 ee ee 
_a@ Potassium, Bichromate in casks Per fd. aw 
a Potash, Caustic (88/90 %) eo per ton a Y: 
P a escis rate ie eo 5 per Ib, : 175 8d. inc. 
* ere » e 
& Potéssium, Oyauide (98/100 - n Nom, 55 
(for mining purposes only) 
a Bh elise i be. eee ee per owt: a 10/- inc. 
a Sulphate o Magnesia ee per ee 
a Balphur, Bablimed Flowers ee a 211 10 . 
= 70 Recovered ee ee » £8 10 e 
ee L.] ee 
2 goði, Canstia io fortis wi %) A : 
: m Chlora ls ee ee ee per road 00 e 
oe oe ee per . ee 
a REC ONCE , oe per lb, 84d. ee 
METALS, &c, 
b Alamtatam I in ton lots .. per ton m ee 
b " W in ton lots 
| Pha N , 
b oe 0 oe se 
e ENT metal ingote » os i 
c Brass (rolled metal & to is basis) per lb, 1/28 to 1/9] 3d. ine. 
€ „ Tobe (solid drawn) ds i 1/84 to 1 d. inc. 
e " ire, basis . ee » 1 to d. no. 
c 8 Tubes (solid 'ürawn ec a 1/ b to 1/4 d. inc. 
8 . Bars (best selec oe per ton #126 £6 ine. 
8g n Bheoct eo ee ee n £125 £6 inc 
g n Bod .. oo ee ee n £196 £6 inc 
d 10 (Electrolytic) Bars ee a £117 £3 10 inc, 
d r n eee . " £185 £8 10 ino. 
27 .d. Wire per lb 4720 A las 
d " " . per e 1 e. 
: Bbonite Rod ee ee ee » 8j- e. 
f 10 Sheet T ee eo n 2/6 
g German Bilver Wire oe ee m 110 
b Gutta- tta-percha, fine.. ee ee 20 6/10 m 
h Indie-rabber, Para fine - ee " 3/63 64d. dec. 
Iron Pig (Cleveland warrants) .. pet ton 79J- i 
„ W gaie. No, REO qual, “on £80 £2 ino. 
g Lead, Eng Pig ee ee os n £31 15/- deo. 
g Mero e ee oe oe per bot, £16 15 oe 
e Mioa (in original cases) small .. per lb; . to 8/- 
2 5 di um : 1/6 to 14 & up 
@ 10 ee » z 
e Nickel, sheet, wire, &o, .. eo [T] Nom. 
p Phosphor Bronse, plain 1 T . 
P „ „ rolled bare & :s » 
e w rolled strip & sheet 1 T vis 
o Platinum ES e- 5€. c. per OS, ar id 
d Gilicium Bronse Wire ee per lb, 1 -— 


in bars ee ee ton £85 ee 

A Tin, Block (anuh) it oe ee am £176 ae 22 ino. 
08. ee ee ee 

p White Anti. Motals per me ; 

k Zinc, Bh't (Vieille Montagne bad.) 10 Nom. T 


Quotations supplied by— 


a G. Boor & Co. b Eawerd Till & Oo, 
b The British Aluminium eost Lid. 

c Thos. Bolton & Sons k 

d Frederick Smith & Tm T Richard Johason & Nephew, Lid. 
e F. Wiggins & Sons. n P. Ormiston & 

f Iodi- poer. Gutta-Peroha and : Johnson, Matthey & Oo., Ltd. 


i nodes Works aie Ltd, 
5 P w. F. Dennis & Oo, 


Coal Prices and Charges to Electricity Consumers. 
—In the House of Commons, Mr. Will Thorne asked the President 
of the Board of Trade whether he was aware that the metropolitan 
borough of Islington hed sent a circular to its electricity con- 
sumers, stating that in consequence of an advance of nearly 70 per 
cent. in coal prices the Council was compelled to inorease the prioe 
of electricity commencing with the March quarter, and whether, 
seeing that the expectancy that charges for coal would be 
msterially increased had not been realised, he would take further 
action in the matter, Mr. Pretyman, ia reply, eaid he understood 
that the Borough Council of Islington had eent out such a circular. 
The electric lighting order under which the Council supplied 
electricity fized the maximum charges which might be made to 
consumers. Electric lighting undertakers were acting within 
their statutory powers in varying their prices so long as the pre- 
scribed maximum was not exceeded. He presumed that the pit- 
mouth price of the coal the Council was buying complied with 
the provisions of the Price of Coal (Limitation) Act. 
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MUNICIPAL ELECTRICITY SUPPLY AT 
JOHANNESBURG. 


By R. TURNBULL MAWDESLEY. 


THE vicissitudes of the municipal power plant at Johannes- 
burg—from ite inception in the pre-war days. down to the 
period of the gas engines whose absolute tiasco is still a 
green memory—need not be more thao touched upon in 
this article. f 

In the early days, Johannesburg achieved an unenviable 
notoriety in the electrical world, for unreliability in its 
electric supply, which has taken some years to live down. 
This particular region of South Africa was then often very 
dark indeed. The lay Press used to wax mildly satirical 
on the subject of the trustworthiness of electric liphting 
and power; there were published rude caricatures of tram- 
cars left forlorn upon the tracks, showing weeds growing 
up in abundance, between the track setts. In fact, ridicule 
was poured upon the scheme by all ard sundry ; and it is 
on record that ancient horse-drawn cabs used to follow cars 
bound for distant suburbs, secure in the knowledge that 
such eara would never reach their destinations. 

In the days of the gas engines, it was no unknown thing 
for 20 or 30 natives to be '*gassed " in one day; and old 
hands tell tales of the remarkable antics of white men, fresh 
from home, who, in some manner transcending the bounds 
of natural knowledge, became imbued with the indecorous 
spirit of the gas-engine room and behaved shamefully. 
One hears, too, of the seizure of big-ends,” and the indis- 
criminate scattering of white metal—what time the operating 
staff was ontside in the fresh air, seeking recovery from 
the effects of the noxious fumes. 

All that has been changed. Since the gas engines 
were scrapped, the municipal power station has gradually 
come into its own ; and it is slowly but surely assuming its 


proper place in a town of the size and commercial import- , 


ance of Johannesburg. | 

Johannesburg ís situated on the southern slope of the 
Witwatersrand Range, and is about 6,000 ft. above sea level. 
Ita population varies a great deal, but approximately there 
are now 130,000 whites and 150,000 coloured people. It 
is, historically, one of the most remarkable towns in the 
worl d—not excepting some of the mushroom towns which 
sprang up in America and Australia at the times of the gold 
rashes. In September, 1886, when the gold diggings were 
proclaimed by State President Kruger, the population of the 
township was only 50. To-day, notwithstanding the fact 
that it is, roughly, 1,000 miles by rail from Cape Town, and 
600 miles from Durban, and connected to these coast towns 
for the most part by single-track railway, Johannesburg is a 
stately city. Its massive stone buildings, its wide roads, 
pavements, lighting and water, its tramways and means of 
communicatiop, ite police, with native police-** boys," to keep 
in order the hordes of semi-civilised Kaffira ; and, finally, 
its commercial and financial interests, are worthy of any 
European centre. Its association with the largest British 
power scheme will be known to all—though the Victoria 
Falls and Transvaal Power Co. have not, it is understood, 
any rights within the municipal area. The stability of the 
gold-mining industry is everywhere apparent, and not the 
least of Johannesburg's treasures is the South African School 
of Mines and Technology. Such is Johannesburg to-day. 

It was perhaps unfortunate that some comprehensive 
scheme of power supply was not laid down by the Council 
of Johannesburg at first, as there cou'd have been little 
doubt, even in the early days, that the future of the town 
was assured. It has been a gigantic and laborious task to 
Udo the great amount of harm, caused innocently 
enough, it may be—by the pioneers of the industry in 
Sonth Africa. 

Johannesburg was singularly unfortunate in baving, 
rst, an old-fashioned steam plant (belt-driven bipolar 
generators with horizontal engines); and secondly, in 
replacing these at great cost, by gas engines whose per- 
formance certainly did not come up to expectations, and 
whose failure left the city in a quandary. 

The repeated failures of supply caused positive consterna- 


tion in the city, and the subsequent law suits and recrimi- 
nations are too well known to be recapitulated. T 

Gradually, however, a modern plant has been installed, 
whose reliability leaves little to be des‘red ; its equipment 
has been brought up to date as quickly as circumstances 
have permitted, and to-day a “shut-down” is a distinct 
exception, rather that the previous rule. 

The Gas, Electric Supply end Tramways Department of 
the Manicipal Council of Jobannesburg is at present 
managed by Prof. J. H. Dobson. | 

The principal power station is situated in President 
Street West, and is built upon a site adjacent to the original 
stations —the general offices, car-sheds and power station 
forming a Compact group of buildings to the west of the 
city proper. There is a small gasworks to the north of the 
power station, which is managed by the same department ; 
but little gas is used for illuminating purpses, the connec- 
tions (numbering 470 at the end of November, 1914,) 
being mostly to hotels and restaurante, for cooking pur- 
poses. (During November, 1914, three million cubic ft. 
of gas were produced. ) 

The monopoly for lighting and power purposes is there- 
fore held by the Electric Supply Department (within the 
municipal areas), and this is no mean consummation in the 
largest and mcst important city in Africe. 

The original distributing system gave as much tronble 
as tne generating plant, but this has been remedied as , 
quickly as possible by the replacing of faulty feeders and 
distributors, as well as the laying of duplicate (in some cases 
quadruplicate) feeders. Considerable extensions in cable- 
laying have been, and are being, carried ont, and the whole 
scheme is being brought up to modern ideas of maintenance 
and o eration. 

The present system, both as regards the generating plant. 
and the distribution, is the outcome of a lengthy report, 
drawn up by Mr. Dobson in June, 1911, which contained an 
exhaustive survey of the original system if system it cou'd 
be called—and enumerated the alterations to be made both 
at the power station and on the lighting network, the object 
being to arrange for the installation of subterranean dis- 
tribution, or link, chambers, at the busy centres, each with 
a duplicate feed, and the splitting up of sections by means of 
pillars above ground. | 

All this meant the removal of old and perished cable, 
disconnecting boxes, &c., and as a result the present system 
begins to stand out in strong contrast to that of 10 years ago. 

Dealing first with the generating plant as at present 
installed at the principal power station, the capacity of 
steam-driven generators is 13,500 KW., made upas follows :— 


No. | Capsecity. Make. — KW, 


— . EL qu 


| 
1 | 3,000 : Belliss - Lahmeyer tur bo- | 2-phare 3,000 


alternator 
2 8,000 „ | Belliss-Siemens turbo-alter- 2 phase 6,600 

| nators 
1: 1.000 „ | Belliss-ECC. reoiprocat'ng | 2-pheee 1,000 
1 1,000 „ Belliss- Siemens $ D C. ] 000 
1 1,000 „ Belli-s. Dick, Kerr „ v. C 1,600 
1 500 „ | Belliee-D'ck, Kerr „, D.C 500 
1. 500 „ | Belliss.E C. C. i EET 500 
1; 250 „ | Allen-Muther & Platt 2-phase | 250 
1: 250 „ Allen-Mather & Platt | Dc. | 280 
10 13,500 kw. Total... E KW, | 13 500 


There is also installed in the main generating station some 
4,000 Kw. of moter-convertiag plant. the direct-current 
from which may be nsed either for p.c. lighting in the 
inner area of the town, or for traction purposes, as explained 
further on. The 250-kw. Allen reciprocators each have a 
two-phase alternator and two direct-current generators 
rigidly connected to the engine shafts in tandem, and it is 
possible by disconnecting the engine coupling-bolte, to use 
the A. C. and D c. machines as motor-generaturs— the alter- 
nators being used as synchronous motors, to drive the D.c. 
machines, or vice versa, whichever may be desired. The 
starting up, in this case, is accomplished by means of ordinary 
starting resistances in the DC. armature circuits. | 

There are three distinct systems of supply from the gere- 
rating station, the central parts of Johannesburg (or inte: 
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area) being supplied, both for lighting and power, by a 
three-wire direct-current system at 230 and 460 volta. 
The outlying suburbs are fed by single and two-phase 
feeders (the latter for power) at 3,000 volts, to step-down 
transformers (placed in subterranean chambers for the. most 
part) and in kiosks, from which the supply is taken at 200 
volts for domestic and street lighting. 

There is also a third supply at 600 volts, direct current, 
for traction purposes—which may be derived from the 
Belliss D. C. reciprocators or from the motor converters. 

In connection with the tramway scheme, one. rotary 
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Fic. 1.—PART OF MAIN SWITCHBOARD WITH DESK-TYPE H.T, BOARD ON BIGHT. 


sub-station at Jeppestown is at present in commission, for 
supplying the outlying and congested traction areas. 
Eventually three such sub-stations will be put into 
operation, each of which will contain two British Westing- 
house rotary converters of 500-Kw. capacity. These will 
receive two-phase current at 3,000 volts, 50 cycles, for 
conversion to direct current at 600 volts. 

The British Westinghouse Electric and Maunfacturing 
Oo., Ltd., have supplied the rotaries and transformers for 
these sub-stations, and the rotaries are of the so-called self- 
synchronising type. l 

Notwithstanding the three distinct systems of supply, the 
switchgear is not complicated, and a general view of the 
operating panels is given in fig. 1. 

The desk type panels to the right control the A. C. supply 
ab 3,000 volts, the alternator control switches and the 
synchronising gear being shown in the right background, 
while the single and two-phase feeder switch controls are 
shown in the right foreground. The 3, 000-volt switches 
are of the oil-break remote-control type, mechanically 
operated by rods and handles, as shown—the oil switches 
themselves being contained in separate cubicles, built on a 
gallery below the operating platform. On this floor, shown 
in fig. 2, the regulating resistances are also placed, together 
with the auxiliary plant distributing board. 

Referring to fig. 1, the main D c. switchboard is shown on 
the left. In the middle portion of the board, four machine 
panels, for the Belliss direct-current sets, and four con- 
verter panels, controlling the direct current from the con- 
verters, are placed ; the feeders branching to the left are 
three-wire lighting and power feeders (inner area) and 
those ranging off to the right are traction feeders. 
(There are, of course, two separate and distinct sets of 
bas-bars. ) 

Each p.c. machine has & main triple-pole change-over 
switch, the connections being such that, when it is placed in 


the upward position (i. e., “on lighting) the machines run 
as shunt wound ; and when it is in the downward position 
($.e., on traction”) the series field turns of the p.c. 
machines are cut in, and the machines run as componnd 
wound. The whole of the D.c. steam-driven generators and 
the D.C. sides of the converters are slightly over-compounded, 
which has & dual effect on the converters, bringing the 
power factor to unity, and sometimes giving a leading 
current when the machines are doing their full rated load 
(on traction). 

,Fig. 8 shows a back view of the main direct-current 
switchboard, with posi- 
tive traction bus-bar 
and feeder panels. 

The Belliss- Siemens 

. 1,000-kKw. reciprocating 
set has a middle wire 
balancing connection. 
Thé converters each 
have a middle wire con- 
nection, to the star point 
of the rotor windings, 
which is, of course, 
earthed, and any out-of- 
balance current is dis- 
tributed equally over the 
brush gear of the slip- 
ringa. 

The above-mentioned 
D.C. machine panels are 
each provided with two 
ammetera, a voltmeter, 
and a double-pole auto- 
matic circuit breaker— 
excepting the steam- 
driven non - balancing 
generator panels, which 
have only one ammeter. 
Plug sockets are pro- 
vided on each machine 
panel for paralleling pur- 


poses. , 

The three-wire light- 
ing feeders each have 
two ammeters, a triple-pole switch (the neutral connection 
of which is not used), and a double-pole automatic circuit 
breaker. 

The traction feeders each have a single-pole switch or 
link, an ammeter, and a single-pole automatic circuit 
breaker. The double-pole lighting circuit breakers are 
interconnected mechanically, so that if one operates auto- 
matically, both circuit breakers open, leaving that particalar 


Fic. 2.- GALLERY UNDERNEATH MAIN SWITCHBOARD ; OIL 
SWITCH CELLS ON LEFT. 


feeder isolated. It should be mentioned that each lighting 
feeder feeds its own area, not being connected, normally, 
with other parte of the network. | 

Referring again to the a.c. control panels (fig. 1), the 
machine panels are each provided with two voltmeters and 
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two ammeters (one per phase), two watt-hour meters, two 
power- factor indicators, and the necessary plug sockets for 
synchronising. The oil switches are operated for overload 
by the instrument current transformers, and the switch 
handles each have the customary loose link, so that the 
switch cannot be held closed on short circuit. The single- 
phase feeders are so arranged that by the aid of oil-immersed 
selection links any feeder may be connected either to A“ 
phase or B” phase, coloured signal lamps giving a cor- 
responding indication on the desk panels. 


The single and two-phase feeder switches are operated 


for overload by series transformers, the secondaries of which 
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Fie, 3.— BACK VIEW OF PART OF MAIN SWITCHBOARD, 


i ee in series with the ammetera and the switch 
aplicate synchronising gears are installed, one on each 
phase, and both the alternator oil switches and the feeder 
oil switches can be completely isolated by air-break links on 
either side of the switches. | | 
The whole of the switchgear is by Messrs. Siemens 
Bros. Dynamo Works, Stafford. The original switchgear 
was placed on the engine-room floor level, but the existing 
Siemens switchgear is placed on a gallery at one end of the 
principal generating station. . 
(To be continued. ) 


—Ó—— 
NOTES ON ELECTRIC WELDING PRACTICE. 


Great progress has been made in every system of 
tlectric welding during the twenty-five years or so 
which have elapsed since its practicability was first 
demonstrated, but the major portion of this progress 
has been accomplished during the last ten years, in 
which many manufacturers have concentrated their 
attention on the perfecting of special types of weld- 
ing machines. Even to-day, and to a much greater 
extent in the past, trade reticence has had consider- 
able effect in checking the extension of electric weld- 
ing, for those firms who install electric welders find 
them such a ‘‘ good thing " that they keep the fact 
to themselves—which is all right from their point 
of view, but none too pleasant for the electrical in- 
terests involved. However, that particular trouble 
lies chiefly in the past, and electric welders are now 
used in mnumerable manufacturing processes, many 
of which would be commercially impracticable with- 
out electric welding. 

The two broad classes into which electric welding 
applications may be divided are: (1) repair work and 
construction by building up—requiring skill; and (2) 
routine manufacture of parts in bulk—demanding, 
on commercial grounds, processes for which no 
special skill is necessary. There are innumerable 
manufactured parts now in daily use which could be 
made more cheaply from two or more pieces (instead 


eas a single casting, E or spun part), if only 


the component pieces could be joined cheaply and 

neatly. This is possible by electric welding, and the 

fact finds ever wider recognition and application. 
Applicability.— It is undeniable that electric weld- 


ing methods are by far the most widely applicable. 


Any proposition and any metal or pair of metals 
which can be welded by any other system of welding 
can be welded electrically but the converse is by no 


. means true, for electric welding can do much that is 


impossible by other means. Primarily, electric weld- 
ing alone can be reduced to a machine process, and 
this is of immense importance in manufacture; but 
naturally not all electric welding is mechanical. 
Judgment and skill are frequently required in its 
application, particularly where arc processes are 
concerned. One or other of the various possible 
methods of electric welding is applicable to practic- 
ally every metal or combination of metals, whatever 
the mechanical form of the latter and, in particular, 
to many commonly employed metals which cannot 
be welded by any other means owing to their deteri- 
oration at high temperatures, rapid oxidisation, or 
some other unfavourable characteristic. Copper and 
aluminium, for instance, can be welded perfectly by 
electric butt or percussion welding. Wrought iron, 
mild steel, and even high carbon steel are regularly 
dealt with, whilst nickel steel is very easily welded. 
electrically. | 
Composite welds, such as nickel to brass; brass to 
iron or steel or platinum; aluminium to brass or 
copper; platinum to iron or brass; German silver to 
wrought iron, copper or brass; and practically any 
grade of iron or steel to any other (e.g., mild steel 
shanks to costly alloy steel tools or mild steel bars 
on to drop forgings)—all such welds and many others 
can be performed electrically and by no other means. 
As for the mechanical aspects of the work which can 
be performed, this ranges from plain“ filling, butt, 


lap, scarf and angle welding to the most intricate 


combinations and multiplication of these operations. 
Bosses round holes may be formed by welding on 
rings after drilling or discs before drilling; all kinds 
of metal netting and lattice work can be performed 
in automatic electric welding machines; and tube 
seams can be closed, spokes attached to hubs, and 
all kinds of hardware and other sheet metal work 
built up by electric welding instead of soldering, 
brazing or riveting. | 

Strength of Weld.—Papers devoted specifically to 
consideration of the strength of electrically welded 
joints of all kinds have been read in considerable 
number, and it is neither practicable nor necessary 
to attempt to summarise the mass of data now avail- 
able; but all data go to show that electric welds are 
invariably much stronger than hand welds (where 
the latter can be made), and generally stronger but 
never weaker than those made by gas flame methods. 
In the series of steels, the higher the percentage of 
carbon or other alloyed ingredient the greater the 
superiority of electrical over other welding methods. 

It is an old precept that welded joints should be 
adopted very cautiously in working machinery and 
wherever failure would involve danger to life, the 
working gtresses being made very low in such cases. 
This precept was and is a good one, but electric 
welding ensures such soundness in the weld itself 
and so little affects metal on either side of the joint 
that the union can be trusted in most responsible 
positions. For example, armature shafts, chain 
links, cables, and machine components are all regu- 
larly welded electrically. In short, electric welding 
has taken, and is quite competent to take, rank as a 
regular machine shop process in construction and 
repair. It is only necessary to recognise, as with 
any process, certain fundamental precautions in 
practice and design. | 

M ethods.—All methods of electric welding depend 
fundamentally on the Joule effect, i. e., on the con- 
version of electrical to thermal energy by resistance 
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interposed in the electric circuit. Nevertheless, the. 


term resistance welding, of which there are several 
varieties, is generally applied to systems utilising 
contact resistance between the pieces joined. Arc- 
welding systems utilise the contact resistance be- 
.tween arc crater and incandescent vapour column, 
and the heat thus generated may be applied quite 
externally as regards the work, or the latter may be 
made one electrode so that heat is again, in a sense, 
due to contact resistance on the work, but with this 
very important difference that an arc being struck, 
there is a definite and very high temperature at the 
. crater and heating is intense, more local and less 
. under control than in ordinary resistance welding. 

When the arc is between two independent electrodes, 
manipulated as a sort of blowpipe, heating of the 
work is more under control as regards rate, distri- 
bution, and degree, if the worker has the requisite 
manipulative skill. The Hohe electrolytic process is 
a modification of butt-resistance welding, the contact 
resistance being between the electrolyte and the 
work, and due chiefly to a polarisation layer of 
hydrogen. 

Arc Systems.—There are quite a number of electric 
welding systems coming under this heading, but all 
are autogenous in their action, i.e., metal is 
actually melted to form a joint of cast structure. 
By feeding the arc with suitable materials it is pos- 
sible to produce joints of widely varying composi- 
tions, but all arc welding processes are essentially 
processes for craftsmen. They require considerable 
skill to ensure satisfactory results, the difficulty being 
that the arc temperature is really considerably higher 
than desirable and incapable of control. On the 
other hand, arc welding alone is applicable to miscel- 
laneous repair work and, being essentially a “ fill- 
ing process, it is very useful in running-in molten 
metal of approximately any required composition to 
fill casting blowholes, contraction cracks and other 
flaws; to build up worn or broken parts and so forth. 

An arc welding tool is compact, can be supplied 
efhciently through a relatively long cable, and can 
be applied with equal facility to any piece of work, 
whereas other systems require a more or less speci- 
ally constructed machine. Also arc welding can often 
be applied to work which, by its form or dimensions, 
could not be dealt with by resistance welding. The 
strength of the original or adjoining section can be 
equalled or exceeded by building up metal, and it is 
remarkable what thin ware can be arc-welded satis- 
factorily by a skilled worker. At the same time, the 
chief utility of arc welding lies in railway shops, ship- 
yards, rolling mills, foundries, tank and boiler shops, 
and general engineering works (particularly repair 
shops), whilst resistance and percussive welding are 
the systems par excellence for repetition and very 
light manufacture. If the operator is not skilled 
there is considerable risk of carbonising or intro- 
ducing other foreign material in arc-welded joints: 
it is not easy to see precisely what is going on at 
the working point, and there is always the risk that 
the work will be burnt on the one hand or remain too 
coo! to unite intimately with added metal, on the 
other hand. 

In the Benardos arc system, fig. 1 (largely used to 
build up lugs and gear teeth. fill blowholes, join: 
tanks, pipe flanges and boiler fittings, etc.), an arc 
is struck between the work to be welded and a carbon 
(negative) electrode about I in. in diameter. The 
weld is fed from a stick of suitable metal held in the 
arc, and the latter may consume several hundred 
amperes at 8o volts or so. By making the work 
positive, the risk of carbon entering the weld is re- 
duced, and the temperature attained is reduced, for 
a metal arc crater is cooler than a carbon crater. The 
functions of negative electrode and “filler” are 
combined in the Slavianoff system (fig. 2). which 
resembles the Benardos except that a metal electrode 
is used, generally 4 to 1 in. in diameter. The cur- 
rent consumption is seldom more than 100 amps., 


* 


and often 20 amps., or less; and the voltage is much 
lower than for the carbon arc, say 25 to 35 volts. 
By making the metal electrode positive, molten metal 
is carried on to the work automatically, even when 
working on the underside of a surface. The metallic 
arc is very short (1 in. or less) and very sensitive to 
pressure variations, so that it is not very easy to 
manipulate, and it is hardly possible to run two in 
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parallel from one generator. The rather slower 
working and the completé elimination of carbon are 
valuable features, particularly in light work. To 
prevent splashing of molten metal from the feede~ 
and protect it from possible oxidisation, the Kjellberg 
system uses a metal electrode surrounded by a casing 
which burns to form a crater and a flame arc; the 
voltage necessary is raised to 100 v., and from 100 
to 200 amps. is consumed on boiler and marine 
repair work. The special electrode is connected to 
the positive main.. 

The Voltex, Zerener, and Coffin systems all use 
two electrodes producing a sort of electrical blow- 
pipe, and permitting considerable control over the 
zone and degree of heating, which is specially valu- 
able when working on thin sheet goods, welding 
straps and tube joints, etc. In the Voltex equipment 
(fig. 3), impregnated carbons set at right angles yield 
a long flame arc which consumes the carbon vapour 
and so protects the weld from carbon-hardening. 
The Zerener carbons (fig. 4) are in Vee-setting with 
an intermediate deflecting electromagnet; whilst the 
Coffin arrangement (fig. 5) is very ingenious in con- 
ception, and consists of concentric rod and tube 
electrodes and an electromagnet which causes the 
arc to run round the annular track provided for 't. 
and so distributes the heating effect. The so-called 
Quazarc (Strohmenger-Slaughter) system (fig. 6) 's 
semi-automatic in nature, and if carefully applied 
ensures a suitable quantity of '' filling "'-metal in the 
joint and correct speed of welding with no risk of 
overheating. A strip electrode of the filling-metal is 
lightly insulated (with a fluxing composition) and 
laid along the chamfer of the joint to be made; after 
once striking the arc at the end of this electrode, it 
runs along the latter as the metal melts, and 4 to 
I ft. of joint is welded per minute. So long as the 
rigut size of electrode and the correct current are 
emploved, and the edges are true and symmetrical, 
good working is secured with freedom from any 
difficultv in maintaining arc adjustment. The method 
is usefully applicable to tank and metal barrel manu- 
facture as well as to heavier work. 


(To be continued.) 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


THE paper by Mr. J. R. BEARD, which was abstracted in our 


iesues of December 24th and 31st, 1915, and January 7th and 
l4th, 1916, was read and discussed at a meeting of the MAN- 
CHESTER Local SECTION of the INSTITUTION OF ELECTRICAL 
ENGINEERS on December 14th, 1915. 

Mr. S. L. Pearce considered the subject of the paper of 
enormous importance. Engineers were well aware of the : 
advantages of taking extra-high-tension supplies etraight into 
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sub-stations on the consumers’ premises, although to do this 
in the case of consumers having only 100 Kw. demand (as 
suggested by the author) was perhaps open to question. He 
agreed that reactances were best used in connection with 
generators, not simply for the protection of any individual 
piece of switchgear, or even an individual generator, but 
chiefly for the purpose of preventing the derangement of the 
whole system in the event of a local fault developing, without 
dividing the system into a number of sections, or attempting 
to run the whole system in a most uneconomical way. Mr. 
Pearce exhibited a slide showing the lay-out of the main 
switchgear at the projected Barton station to illustrate his 
point. He agreed that it was impossible to estimate the 
severity of the fault which any particular switch might be 
called upon to deal with, and, whatever the capacity of the 
particular apparatus they might be controlling, the switches 


should be large enough to deal with any eventuality. Regard- 


ing the most economical section of mains, he exhibited a slide 


appertaining to 0.25 sq. in. 11,000-volt, 20,000-volt, and 30,000- . 
volt 


cables, and giving figures showing the problem tackled 
from the point of view of dielectric losses. These were inter- 
esting as showing how the conclusions arrived at in favour of 
the 0.25 sq. in. 30,000-volt cable confirmed the conclusion of 
the author, who had dealt with the matter purely on the 
basis of 1’ R losses. Figs. 5 and 6 showed that the higher 
the voltage the greater the maximum current per phase that 
could be carried, and the more nearly the cross sections of the 
cables (determined respectively by (a) consideration of economy 
on the one hand, and (b) safe carrying capacity on the other) 
approached one another. Fig. 6 would be of the greatest 
possible assistance to engineers laying out new systems or 
carrying out extensions to existing systems. The Manchester 
stem was laid out about 14 years ago on the series-radial 
plan, and with the development of the area and industrial 
power load the number of sub-etations had increased to over 
100. A rearrangement of the system became essential with 
a view to developing the useful employment of the copper 
laid, and aleo increasing the 5 supply by the adop- 
tion of modern protective devices. here ver possible exist- 
ing mains were used to form ring mains with balanced- 
current protective devices, so that the copper would be more 


usefully employed, especially in outlying districte. The author 


was correct in stating that reverse power relays were unsatis- 
factory. His figures seemed to show an enormous difference 
in price between 20,000 and 30,000-volt switchgear; this did 
not agree with investigations made by the er some little 
time ago. In conclusion, Mr. Pearce said the trend of experi- 
ence with modern high-pressure distribution stations, operat- 
ing over wide areas and dealing with large and concentrated 
loads, seemed to point to the necessity first of all of chooein 
2 distributing voltage even in excess of 20,000. It was we 
known that Manchester proposed to adopt 83,000 volts in 
connection with the Barton scheme. The second point was 
to employ the largest section of cable commercially possible. 

is would keep down the number of cables required for the 
system by the use of a balanced-current protective system, and, 
again, by ad üng fewer cables the total number of switchin 
points was . Laetly, it was desirable to dispense with 
or limit as far ae possible the number of step-down trans- 
former points on the system, which, in other words, meant 
that the distinction between feeders and distributors was 
largely vanishing. i 

Mr. S. FERGUSON said that on a 6,000-volt system the 
capacity of the generating plant did not materially affect the 
mitial short-circuit current flowing to a sub-station with an 
average-sized feeder exceeding one mile in length. The cur- 
rent was fixed by the impedance of the circuit, i.e., the react- 
ance of the generator windings and the resistance of the 
feeder, and in a typical case doubling the capacity of the 
plant only increased the short-circuit current by about 4 per 
cent. In both Manchester and Birmingham the sub-station 
ol switches had not been increased in size, although the 
capacity of the plant had increased enormously. Increased 
voltage (other things remaining constant) for the particular 
length of feeder mentioned made the short-circuit current 
more directly dependent upon the plant capacity, and it was 
advisable to bear in mind that the power delivered at a fault 
varied as the square of the voltage. Regarding interlocks, 
the moet important on any cubicle was certainly the one deal- 
Ing with incoming feeders. The attendant handling the 
‘switchgear could ensure the feeder being dead from the bus-bar 
side, but he could not answer for the man at the other side. 
Means should be provided for earthing the feeder or locking 
the feeder ieolating switch chamber. 

_Dr. E. W. MARCHANT said that while a great deal of atten- 
tion had been paid to the machinery of generating stations, 
far too little was given to distributing systems, which repre- 
sented a large percentage of the capital outlay. Referring to 
the author's curves, and remarka concerning the most econo- 
mical section of mains, he said that working out the relation- 
ship which existed by Kelvin's law of economy, it would be 
ound that the economical current density in a cable was 
entirely dependent upon the cost of the cable, the resistance 
of the material of which the cable was made up, and the cost 

energy per unit. Therefore. the economical current density 
wae constant, and this result coincided with the author's 
tables: the curves between current and cross-section were 
straight lines, signifving that the current density was the same 
for all sizes of cable. An increase in voltage would cause 
moet économical current density for the cable also to 
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increase. This wae also shown by the author's tables, because 
the current density for a 20,000-volt cable was considerably 
greater than in the case of a 10,000-volt cable. It was clear 
from this result that if the working pressure ‘was sufficiently 
increased and there was adequate insulation, a point would 
be reached where the economical current density would corres- 
pond with the heating limit. Kelvin's law, being founded 
on a basis of minimum total charge for energy distribution, 
was unsuitable for determining the most economical current 
for a cable already laid. The best basis for such a cable was 
minimum ratio of total cost of producing energy to revenue 
earned. As a rule, however, the difference was not very great. 

Mr. G. HaRLow said the provision of an adequate size of 
primary: winding on series transformers was very often over- 
looked, and within the past two years he had known at least 
seven cases of serious short circuits due to this trouble. An in- 
vestigation of these had led to the adoption of primary windings 
at least equal in cross-section to the main to which they were 
connected. Regarding potential transformers on bus-bars, a 
rotective oil switch, as suggested by the author, was abso- 
utely necessary with 100,000-kw. main plant or 50,000-kw. 
in sub-stations. A breakdown at the transformer terminals 
was & fearful business, but if it occurred half way down the 
winding the impedance prevented much trouble. There were 
many stations where it was advantageous to use feeder react- 
ances. Oil switches in sub-stations about one mile distant 
from the power station should be of the same capacity as the 
power-station switches. The speaker asked the author to 
state how much split conductor was laid on the North-East 


, Coast system, and whether induction reactance was still used. 


Mr. A. F. W. RIcHARDs said that the curves showed that 
the cost of making ample provision for future requirements . 
was almost negligible. Another outstanding point was that 
overhead mains at pressures up to 6,000 volts were not a 
paying proposition for transmitting power not exceeding 400 
or 500 Kw., assuming, of course, that there were not other 
considerations to be taken into account such as shortening 
route, etc. 

Mr. S. J. Watson spoke of the ease with which sub-stations 
could be set up when high-pressure distributing mains were 
adopted, whereas in the past in connection with D.c. systems 
low-pressure mains were frequently run out a considerable 
distance from the power station, with consequent difficulties 
in regulating and giving proper pressure to consumers. Whilst 
appreciating the author's, efforts, he thought that in many 
cases the section of conductor for high-pressure systems was 
not worked out by the scientific methods set forth in the 
paper. Most systems, whether high or low-pressure, usually 
started in a small way, and when mains were laid there was 


very little indication where the load would come from. 


oractice had been to fix on a good-sized section of copper and 
ay cables in the directions where load seemed moet promising. 
The generating station never by any chance became situated 
in the best position relative to the distributing system, and 
this fact appreciably affected not only the original lay-out but 
also new developments. In Bury the principal consumers 
were distributed in the form of a star. There was a fairly 
good demand adjacent to the main roads running out from 
the town, but between the tips of the star it was mostly waste 
land, and in an area of this kind a ring system could not be 
adopted on account of the coet and the large amount of idle 
cable. An important point was the small difference in coet 
(24 to 5 per cent.), which enabled an engineer to increase the 
capacity of the cables by a very large percentage. A slight 
increase in copper was usually found to be a sound investment. 

Mr. F. FERNIE asked whether the author excepted cables 
from the statement that no apparatus could be made immune 
from breakdown through external damage. It might be said 
that nobody could guard against damage to underground 
cables by workmen opening up the roads, but he knew of a 
case where the supply authorities received copies of all permits 
to open up roads, and by sending an inspeetor to point out 
the location of the cables damage of this nature was almost 
entirely eliminated. It had been reported that Newcastle 
proposed to use some 11,000-volt cables at 20,000 volte. Per- 
haps the author would state whether this had been done, or 
whether the 20,000-volt line of underground cable in fig. 6 
would coincide with the 11,000-volt line. It was desired to 
know what minichum factor of safety the author considered 
permissible. Some of the 20,000-volt cables in the Newcastle 
dietrict had a factor of safety of 7 to 8, whereas for 11,000 volte 
the figure was 10 to 15. By factor of safety was meant the 
ratio of the maximum stress at which the cable would break 
down to the maximum working stress. Referring again to 
fig. 6, some explanation was necessary to show why the 
inclination of the 20,000-volt line wae different to that of the 
11.000-volt line. 

The AUTHOR, in reply, said that the reference to the use of 
high-pressure distribution for 100-Kw. loade applied only to 
isolated loads, and in some cases 1t had been considered worth 
while to accept 50-Kw. loads. Reactances on generating plant 
were very satisfactory on account of the perfection of modern 
automatic voltage regulation. The  Ferranti-Waters and 
Callender-Watere systems were quite distinct, the former 
being a parallel feeder protection nnd the latter the split- 
conductor type, requiring a epecial cable. The Callender- 
Waters svstem was in actual use on the South-Western Rail- 
way at 3.000 volts. The cost of switchgear had not yet been 
dealt with in connection with the 30,000-volt gear. but the 
curve would probably continue upwards at about the same 
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slope on account of the spacing and thickness of insulation 
increasing more than proportionate to the voltage. No refer- 
ence was made to the Ferranti-Waters system because it was 
not in actual use when the paper was written. An actual 
case worked out on this system showed the cost to be about 
18 per cent. greater than any other system. This seemed 
inevitable with all systems using parallel feeders. In repl 
to Mr. Ferguson, 15, 000 am at high voltage was as muc 
as the best switch would do, and probably very much less 
would wreck many of the switches at present on the market. 
Reactances should not be necessary at the sub-statione, and 
only as a last resource on feeders. breakdown of potential 
transformers was not appreciably affec by the size of the 
station, breakdowns taking place almost as readily m small 
stations as large ones. It should be a general rule never to 
put potential transformers direct on bus-bars, even in sub- 
stations. Generally speaking, they were not n in sub- 
stations, as the main transformer would meet all requirements. 
Regarding the North-East Coast system, there were 140 miles 
of split conductor, 385 miles Merz-Price protected cable, and 
& balance of 185 miles of overload cable, which represented 
some systems not yet linked up. Approximately, half the 
original overload protected Tyneside system had been changed 
over, and the remainder would no doubt be included in due 
course. Induction reactance had not been used on the split- 
conductor system for the pass two years, but there was still 
a lot in commission and working perfectly satisfactorily. 
There was no trouble owing to extensions upsetting existing 
protective gear. 
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DISCUSSION AT NEWCASTLE. i 


AT a meeting of the NEWCASTLE-ON-TYNE LocaL SecTION of the 
INSTITUTION OF ELECTRICAL ENGINEERS on the 10th inst., Mr. 
J. R. Beard read his paper, of which an abstract was given in 
our issues of December 24th and 3lst, 1915, and January 7th 
and 14th, 1916. E 

Mr. O. VERNIER, in opening the discussion, said it was 
surprising, considering how much money had been put into 
high-pregsure systems, that the subject had not been more 
adequately considered before. Referring to the question of 
mains, he said Mr. Beard dealt well with the question with- 
out deciding whether overhead or underground cables should 
be preferred. Generally speaking, one ran overhead maine 
where possible in the open country; and where the necessary 
wayleaves could be obtained, and it must be remembered that 


the way eye question was always a difficult one. He did not. 


think there was much to say against overhead lines, although 
they had their faults, and it was only a question of time before 
they got the overhead as perfect as the underground system. 
With regard to the annual charges for overhead and under- 
ground mains, he thought Mr. Beard was a little cautious in 
taking as a basis for his estimates the life of an underground 
cable at 221 years and of overhead lines at 171 years. The 
author would agree with him that the life was likely to be 
more than the time he had mentioned. The diagram showing 
the annual cost mile for interest and depreciation rather 
favoured the underground system, for it was 1 possible 
to get shorter routes for overhead lines than for cables. Re- 
ferring to the section on the lay-out of the distribution system, 
he thought the paper was an attempt to prove the case of the 
interconnected system. To most of them there it did not require 
roving, but it might elsewhere; but the thorough manner 
in which Mr. Beard had gone into the matter ought to settle 
the question of the interconnected system versus other systems 
which were often laid down even now. ; 

Mr. H. W. CLOTHIER referred to the importance of switch- 
gear as the protective system of the general scheme. For 
yeare they had been looking into the details of ewitchgear 
and overlooking the larger influence it had on the whole 
scheme. The paper touched on a very important point in 
connection with the strength of switchgear, and without deal- 
ing with the heavy short-circuit conditions, he might say 
there seemed to be no end to the development of that. He 
spoke of the difficulty that faced them owing to the growth 
of systems and of plant beyond what was anticipated when 
the switchgear was put in. As to the importance of guarding 
live apparatus, and the statement that it wag a simple matter 
to interlock the guarding arrangements, he Submitted that it 
was a brain-racking thing to interlock and screen all parts. 

Mr. G. L. Porter and Mr. R. W. Grecory also spoke upon 
the interconnected system. 

Mr. BEARD, in the course of his reply, said that in that 
district overhead lines had been brought to a very high state 
of perfection, and he thought, as Mr. Vernier had said, that 
in the course of time the overhead lines would be almost as 
immune from breakdowns as were underground mains. As 
to switchgear, he pointed out the small proportion of cost 
ms with the whole—about 20 per cent. or 30 per cent. 
or iess. 


The Russian Electricity Tax.—Respecting the con- 
templated taxation of electrical current in Ruseia, it is stated in 
the Normie Vremya that aceordin? ta preliminary calculations of 
the Minietev nf Finance, thia particular tax is expected to yield 
about 17,500,000 roubles per annum. 


asion for sanding the rails, the tractive e 


THE ELECTRIC LOCOMOTIVE. 


By F. W. CARTER, M.A., Assoc.M Inst.O.E. 


(Abstract of paper read before the INSTITUTION OF CIVIL 
ENGINEERS, January llth, 1916.) 


It. ECrRIO locomotives, particularly those driven by motors of 
uniform torque, are capable of making better use of their 
adhesive weight than steam locomotives; with suitable provi- 

fort may amount to a 
third of the weight on the driving-wheels, and the parts 
should be designed mechanically and electrically on the 
assumption that this limit is attainable. Locomotives driven 
by impulsive torque, such as those which employ the single- 
phase commutator motor, are naturally incapable of exerting 
so high a mean tractive effort, although the maximum stresses 


: in the parte are likely to be higher. 


Most -locomotives, particularly those designed for gooda 
service, are required at times to exert as great a tractive effort 
as the conditions allow, and the control is therefore usually 
devised in many steps, in order that the tractive effort in 
starting may, if necessary, be maintained very close to the 
limit of adhesion without overstepping it by the greatness of 
the peaks. The necessity of adapung the accelerating effort 
to the immediate requirements, and of being able on occasion 
to work close to the limit of adhesion, renders automatic 
methods of governing the acceleration unsuitable for general 
locomotive work, and the best practice favours methods in 
which the accelerating effort is under the immediate control 
of the driver. 

Railway motors being usually deeigned with sufficient 
reserve to slip the driving-wheels without detriment to them- 
selves, the weight that it is desirable to allow on the driving- 
wheels is limited by the strength of the draw-gear of coaches 
and wagons, which also limits the weight of train and the 
acceleration permissible with locomotive 


. The couplings 
used on English goods wagons, consisting of 14-in. iron 


probably have an ultimate strength of the order of 60 or 70 
tons, and it is not advisable to haul with a locomotive capable 
of giving a steady pull much in exceas of, say, 15 tons. A 
locomotive payne a weight on the driving-wheels of the order 
of 70 tons, capable of exerting an adhesive tractive effort in 
service of 174 tons or more, is accordingly about as heavy as it 
is advisable to employ at the head of a train in England. As 
the permissible weight: per axle is generally at least 18 tons, 
the English locomotive needs no more than four driving axles. 

The electric locomotive, on account of its large haulage 
capacity as compared with ite weight, shows to great advan- 
tage where opposing gradients are long and steep; the 
economies resulting from this consideration have, in fact, in 
a number of cases, proved the determining factor influencin 
the decision to electrify a main-line division. Where eu 
conditions prevail, the use of the locomotive motors, acting 
regeneratively to restrict the speed of trains descending 
gradients and return a portion of their gravitational naay 
to the line for use in operating other trains, becomes feaeib 
and attractive. : TOME 

Electric locomotives admit of a primary division into two 
groups, namely, those in which the driving axles are actuated 
each by a separate motor, and those in which these axles are 
grouped and driven collectively, through the medium of side 
rods, by one or more motors. With a few exceptions these 
two groups correspond with the continuous-current and the 
alternating-current systems of operation respectively, and have 
their origin primarily in limitations of motor design. The 
continuous-current series motor in the rugged form needed for 
satisfactory locomotive driving is capable of sable large 
power in a confined space, and there is no appreciable sacrifice 
of economy or increase of maintenance cost arising from the 
use of motors of such size as is required to eupply the power 
of a single axle. The single-phase commutator motor, how- 
ever, is of „ close to the limits of satisfactory design 
in many respects, due primarily to the difficulty of obtaining 
sufficiently good commutation under the conditions of service ; 
and the imposition of space restrictions is felt as a serious 
obstacle to the attainment of satisfactory operation; the 
motive power is therefore preferably collected in large units 
located where restrictions are least onerous and continuous 
supervision is possible. These considerations, rather than the 
intrinsic merits of the side-rod design, explain the assiduous 
efforts that have been made to develop a satisfactory side-rod 
locomotive. Space restrictions also hamper the polyphase 
motor, though to a smaller extent than the single-p com- 
mutator motor. 

The commonest method for driving locomotive axles inde- 
ponen is through single reduction gearing, the motor 

ing suspended horizontally between axle and transom, and 
the gearing being entirely at one end of the motor. The 
unsymmetrical drive has & tendency to wear the pinion-end 
bearing linings, and thus to throw the armature shaft slightly 
out of parallelism with the axle. and to increase the stresses 
at the motor end of the teeth. The gear face is usually 5 in. 
to 54 in. wide, and increase in width beyond this does not 
increase the strength of the teeth in like proportion. It has, 
accordingly, become the practice, where powerful motors are 
used, to transmit the power through twin gears, which make 
better use of the material of the teeth. 

Geared motors mounted above the axles and driving them 
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through quills are used on many American locomotives. 
Quill-driving falfils a double purpose with regard to single- 
phase motors; it allows them to be supported elastically, and 
it helps to cushion the impulsive stresses of the driving forces 
which fall to zero or reverse twice in each period. 

Another method extensively used for independent driving 
employs gearless motors having their armatures mounted con- 
centrically with the axles. In the Grand Central Terminal 
locomotives of the New York Central and Hudson River Rail- 
road the armature 18 built on the axle, and the field structure 
on the locomotive frame, the motor being bipolar, and 6o 
constructed that exact adjustment between armature and 
field in a vertical direction is unnecessary. The inelastically- 
supparted weight on the driving axles in the caee of the later 
types is lees than 3 tons per axle, and is carried on 36-in. wheels. 
The gearless method of independent driving is particularly 
applicable to high-speed service, for which motors can readily 
be designed to make effective use of the material of construc- 
tion. 

In both geared and gearleas types of independent drive, 
therefore, unless the expensive expedient of dris through a 
spring-supported quill is adopted, a certain amount of inelasti- 
cally-carried weight is added to that of the wheels and axle. 
The determination of this in the case of gearless drives pre- 
senta no difficulty, but the geared motor, in spite of its long 
standing, appears hitherto to have been wrongly treated. 

Side-rod drivin 
problem in the electrical locomotive than in the steam loco- 
motive. In the electric side-rod locomotive the original drive 
is in the form of a uniform torque, and this cannot be con- 
verted to reciprocating drive without the introduction of large 
couples having transverse arms. The forces tending to pro- 
duce distortion in the structure are accordingly considerable, 
but the permissible distortion, together with any inaccuracy 
of fitting, must nevertheless be no more than can be provided 
in the clearances between running surfaces. Careful design 
is therefore needed, and close adjustment of parts is necessary 
to avoid binding stresses; constant attention is, moreover, 
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sü aie to maintain the locomotive in satisfactory running 
rder, to prevent knocking and the setting up of destructive 
vibrations. 
.Whilet locomotives driven by continuous torque are not 
likely to give trouble from fundamental causes, those driven 
by impulsive torque are apt at certain speeds to be set in 
resonant vibration by forces comparable in magnitude with 
the main driving forces, and it is doubtless to this that must 
he attributed the fracture of connecting-rods and ehearing of 
crank-pins which has characterised this type of locomotive. 
Eren in locomotives driven by uniform torque there is possi- 
bility of resonant vibrations at certain speeds, due to higher 
armonic components of driving force, and since these depend 
on the clearances and adjustments, the vibration: may be more 
marked at some times than at others. In locomotives driven 
by impulsive torque, moreover, in addition to the possibility 
of resonant vibration arising from the fundamental forces, 
there is probability of such vibration being set up by some of 
the lower harmonic components of the driving force, and these 
are likely to be more violent than those set up in locomotives 
driven by continuous torque, which arise from higher har- 
monics. This is in accordance with experience; continuous- 
current and polyphase eide-rod locomotives are apt to vibrate 
‘lightly at certain speeds, but single-phase side-rod loco- 
inctives vibrate much more violently and frequently. The 
Seotch yoke form of side-rod drive has long been in successful 
use on the three-phase lines of the Italian State Railways, 130 
locomotives of the Giovi goods type alone having already been 
eupplied. The use of the Scotch yoke form on the single- 
Phase Lötschberg railway resulted in vibrations sufficient to 
fracture the yoke; in this case the trouble was mitigated, and 
e locomotives were rendered workable by transmitting the 
Power ef the motors through springs inserted between the 


presents a much more difficult mechanical 


gears and auxiliary shafts. Generally, however, destructive 
vibration has been characteristic of all auisle phase side-rod 
locomotives employing commutator motors, and the combina- 
tion of the periodic torque of constant frequency with the 
perot change in the incidence of the driving forces of 
requency depending on the speed appears to offer an adequate 
explanation of the phenomena observed; it is probable that 
single-phase rectifier locomotives driving through side-rods 
would exhibit similar characteristics, though to a smaller 
extent, since the application of power is somewhat impulsive 
in this case also. 

Vibration under the control of the suspension springs may 
arise from want of balance in the rotating and reciprocating 
parts; since, however, all driving parts of an electric loee- 


A 


ABOiTIGMAL YVYRACTIVE ABLISTANECE PER ADOITIOMAL COACH - 


— | TAS 
SERS: 


notive move in circles, dynamical balance is generally 
practicable. 

The running of the locomotive on tilted rails and coned 
wheels causes it to progress with sinuous inotion, and although 
the amplitude of this motion is restricted by the amount of 
flange clearance, its stability or instability has considerable 
influence on the performance of the locomotive, particularly 
with reference to the nosing tendency and the destructive 
track stresses resulting therefrom. 

Factors making for stability are the haulage of a train, the 
elastic centring of guiding trucks, and to a smaller extent 
frictional resistances to the oscillation ; the inertia of the struc- 
ture, on the other band, makes for instability. 

In a locomotive fitted with guiding trucks centred by forces 

roportional to the transverse displacement, the motion is 
initially stable even when running without a train, and it ie 
the task of the designer to render it stable within the whole 
range of operating epeed and all conditions of operation, 

e sinuous motion of the wheels also tends to set up a 
rolling oscillation of the locomotive, and when the & is 
guch that the period of this oscillation agrees with the natural 
period of rolling under the control of the suspension springe, 
violent swaying is likely to be experienced. 

The subject of tractive resistance has received considerable 
attention in connection with steam trains, but few resulta 
derived from tests on electric traine are yet available. Of 
such tests, however, by far the most important and numerous 
were made by the General Electric Company in 1905 and 1906 
on the Mohawk Division of the New York Central and 
Hudson River Railroad. Results of these teste have already 
been published in the usual form, in which the tractive 
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resistance per ton of train is expressed in the form of a curve 
as a function of the speed, the curves for different lengths of 
train being adjusted to fit a certain type of formula. Re— 
examination of the original recorde, however, without bias 
towards a particular form of result, throws an interesting 
light on the mechanics of tractive resistance, which the 
authore of the tests in question appear to have overlooked. 
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' The tests were made on trains of passenger coaches of two 
different varieties, which were not mixed in the tests; all the 
coaches were loaded with sand to considerably more than 
E normal paesenger capacity. The locomotive weighed 

7 tons. 

The curves of fig. 1 give results of the tests, the ordinate 
representing the total tractive resistance of the train, includ- 
ing the locomotive, plotted against the number of coaches as 
abscissa for different constant speeds. It will be eeen from 
these figures that each curve becomes substantially a etraight 
line at its upper end, or that, after the first two or three 
coaches, the additional tractive resistance per additional coach 
at any speed becomes constant. " 

In fig. 2 the additional tractive resistance per additional 
coach is expressed ae a function of the speed, and discloses 
the notable result that for both types of coach the increment 
of tractive resistance in question 1s substantially a straight- 
line function of the speed within the range of speed 
covered by the tets. This result was hardly to be 
expected, and other types of coach may well be found to show 
sensible deviation from a straight-line curve. However this 
may be, the curve of increment of tractive resistance per 
additional coach affords valuable data which might with 
advantage be determined for the principal types of coach in 
use on a railway. 

The tractive resistance of the locomotive apart from the 
train is not really of much importance, since the condition 
is not & service one. It is apparent, however, from fig. L 
that the train has a steadying effect on the running of the 
locomotive, particularly at low speed; in fact, in some cases 
the total tractive resistance of the locomotive and one coach 
is eeen to be actually less than that of the locomotive alone. 
If the straight-line portion of a tractive-resistance curve of 
fig. 1 be extended backwards, as shown in broken lines, to 
the line of no coaches, the resistance thus indicated may be 
regarded as the effective resistance of the locomotive, and this 
is really more valuable than the reeulte of direct test on the 
locomotive running alone, eince it corresponds with service 
conditions. 

Fig. 3 gives the effective locomotive resistance derived from 
fig. 1, and the resistance obtained by direct test of the loco- 
motive running without a train. 

The curves of effective tractive resistance of locomotive and 
additional tractive resistance per coach furnish the means of 
determining the tractive resistance of any train com of 

e given locomotive and coaches, and the confidence that may 
legitimately be felt in such determination is of a higher order 
than can be derived from the data usually employed in this 
connection. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 


Mom expressly for this journal by Messrs. W. P. THomeson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. ® N 


1916. 


339. “ Radiotelegraphy apparatus." A. Ann & W. J. MELLERSH-JACKBSON. 
January 7th. 


16. Electric switches and fuse switches.“ H. H. Berry. January Ird. 


309. pesa and process for separating argon." British THOMSON- 
HovstoN Co., Lro. (General Electric Co., U.S. A.). January 7th. 


198. Starting mechanism for automobiles." British WESTINGHOUSE ELEO- 
Tuc & Manuracturtnc Co. January Sth. 


133. '' Temperature booster for hot-water heating systems." W. E. Crank. 
January 4th. 


43. '' Electrolytic process for the manufacture of metallic wire and strip.” 
S. O. CowPza-Corrs. January 3rd. 


44. “ Process for the production of copper driving bands." S. O. COWPER- 
Corrs. January 3rd. 


985. '' Electric indicators.” Episo & Swan UwiTED Exectric Lion Co. 
and R. E. H. Lovelace. January 8th 


54. Electrical range finders.” Frrrantt, LTD., & C. Rey & P. TESTARD. 
January 3rd. 


224. Driving and controlling dynamo-electric generators." J. FiRTH and 
W. F. W. Ruoprs. January 6th. 


70. Electric controller, particularly for use with electrically-propelled 
vehicles.” J. E. HaMiLTON. January 3rd. 


149. “ Suspenders for electric cables, etc." F. Huntincpon. January 5th. 


845. '' Receivers for wireless signals.“ Ma&ROoNI'’S WIRELESS T&kLEGKRAPH Co. 
and G. M. Wricut. January 6th. 


246. Receivers for wireless signals." MancoNi'S WIRELESS TELEGRAPH Co. 
and G. M. Waichr. January 6th. 


247. Receivers for wireless signals." MaRcoNi's WIRELESS TELEGRAPH Co. 
and G. M. WiucHt. January 6th. 


M i Electrolytic deposition of a cobalt-silver alloy." P. Maniwo. Janu- 
ary 7th. 

235. '' Guide for connecting trolley wheels to overhead wires." A. S. Mizzx. 
January 6th. 2 i 

203. “ Casings for electric wires.” A. K. Moor. January 5th. 


155. “ Electrical signalling apparatus, specially applicable for military and 
training purposes.” PuLrorD. January 5th. 


19. “ Apparatus for undercutting the insulation between the commutator 
ecgments of electrical motors and dynamos." A. T. RoBinson. January 3rd. 


250. Fuses fot protecting electric circuits.” A. ScuaaNNING & S. A. 
SriGANT. January 6th. 


334. Order telegraphs, etc." L. Scmor. January 7th. 


139. “ Transmitters, microphones, relays, etc., for telephonic and similar 
purposes." H. SmitH. January 4th. 


259. Extra-high-tension isolating-link phase indicator." V. H. TREGONING. 
January 7th. 


184. “ Electric incandescent lamps, filaments therefor, and manufacture 
thereof.“ E. Wecnster. January 5th. 


177. ' Arc lamps." G. WzSTERCAMP. January 5th. 


4 


zn “ Means for propelling a load along a cable." G. Wrertaciur. Janu- 
ary 5th. 


288. “ Electric lighting means.” R. S. Woops. January 7th, 
358. Electric lighting system or circuits." H. WRIGLEY. January &th. 


r \ 


PUBLISHED SPECIFICATIONS. 


l 1914. 
24,121. ELECTRIC ILLUMINATION SYSTEMS, MORE PARTICULARLY FOR AUTOMOBILE 


. VEHICLES. L. Renault. December 15th. (April 3rd, 1914.) : 


34.231. Recervins System ror Continuous ELECTRIC Waves. E. H. Arm- 
strong. December 17th. (December 18th, 1913.) 


24,235. MANUFACTURE OF RUBBER-COVERED ELECTRIC Conpuctors. W. Geipel. 
December 17th. 


24,502. Vapour Execrric Lamps. F. Bousson. December ud. (Conven- 
tion date not granted.) 


a TELEGRAPHIC TRANSMITTING Apparatus. S. Wechsler. December 
th. 


1918. . 

647. Execrric SicNALLING. F. G. Cole, January 15th. | 

1,090. ELECTRICAL TERMINALS. Sterling Telephone & Electric Co. and T. D. 
Ward-Miller. January And. 

2,014. ELECTRIC CoNTROL APPARATUS. A. H. Curtis & Igranic Electric Co., 
Ltd. February 8th. 

2,619. ELECTRIC STARTERS FOR INTERNAL-COMBUSTION ENGINES. A. H. Midgley 
and C. A. Vandervell. February 18th. 

9,261. Execrric Licut FiTTINCS. L. A. Maurice (Executrix of G. Maurice, 
deceased) and F. T. Cash. March 1st, 

4,045. ELECTRICAL SwrfCHES. A. P. Lundberg, G. C. Lundberg, P. A. 
‘Lundberg, and G. Pegg. March 15th. , 

5,727. Merang ron ArracHING ELzCTRIO Castes or Conpurts vo Swen 
AND THE LIKE. G. Ellison and J. Anderson. April 16th. 
9 CowBiwED ELzCTRIC Switch anp WALL Piuc, W. H. Sturge. April 

th. l 

5,889. Exscrric Heatinc ELENENT. Cable Accessories Co., Ltd., & F. H. 
Reeves. April 20th. ’ 3 
: 6,093. Leap-jointinc StxevE ror ELECTRIC Joints. C. J. Beaver & E. A. 
Claremont. April 23rd. 

13,051. RuPLACZABLE Exvacrricat Sarety Fuses. W. J. John. September 13th. 


An Exhibition in Spain.—The world-war notwith- 
standing, it is intended in Spain to hold an international exhibi- 
tion of Spanish electrical and general industries. At a conference 
held on December 30th, the plans were discussed; the cost of 
the exhibition was stated to be estimated at 40 millions of pesetas 
and the receipte at 45 millions. A Festival of the Spanish Race” 
will be a feature of the exhibition, and it is expeot«d that the 
Presidente of the Spanish South American States will assist 
King Alfonso at the opening ceremony. 


Factory Property in 1915.—Mxssns. LEOPOLD 
FARMER & Sons in their report on factory and commercial 
property sales in 1915, state that in their experience the sales and 
letting of factory property, wharves, land, &c., showed far better 
results than was the case in 1914. This result is in a large 
measure due to the war, which has produced a great demand for 
factories and. commercial property of all descriptions. As we 
anticipated in the early stages of the conflict a demand was 
created for factories, due primarily to the requirements of the 


“Government for the manufacture of the necessary war equipment 


for our Fighting Forces, and, secondly, for the manufacture in this 
country of goods previously imported. . . . The nation's immediate 
wants have n y demanded extra pressure of manufacture 
which created a necessity for the opening up of factories, as well as 
the extension of present ones, to cope with the enormous requirements 
of the country. We have disposed of a large number of factories, 


with and without plant and machinery, at figures running into 


many thousands of pounds, and an unprecedented demand 
still exists for properties of allkincs. Premises that previously 
to the war had failed to find tenante for years have been 
rapidly taken up, owners in many cases haviog obtained, 
through competition, increased prices. It is interesting to 
record on analysing the demand for factories that many have been 
disposed of to the Government, Government contractors in all 
branches of manufacture, English firms starting to manufacture 
goods previously imported (now barred through the war), and 
Belgian manufacturers who largely exported goods to this 
country, but are prevented from doing so now owing to their 
works having been destrcyed by the Germans." 


Ball-Bearings on Railway Rolling Stock. — In 
1910 experiments were made on the Montreux-Oberland electric 
railway with the use of -bearings on the rolling stock, and the 
results were so successful that now all new passenger motor- 
coaches and trailers and a proportion of the goods wagons are 
fitted with them. Their use has not been confined to the axles, as 
they have been found excellent for the bogie slides, easing the 
motion round curves. The latest step is to fit ball-bearings on the 
electric motors, which are of 114 H.P. each and run at 1,660 
B. P. M. at 45 km. (28 miles) per hour, and the result has been 
entirely satisfactory. Experiments with dynamometers showed 
that with ordinary bearings the tractive resistanoe was 5 3 kg. per 
ton, and with bell-bearings 2:3 kg. per ton; the latter require 
lubrication only once in six months in place of every 10 or 15 days, 
and last for 10 to 15 years instead of about two years. 


T EX B 


ELECTRICAL REVIEW. 


Vou. LXXVIII. 


JANUARY 28, 


1916. No. 1,992. 


ELECTRICAL REVIEW. 


Vol. LXXVIII.) CONTENTS: January 28, 1916. 
Trading with the Enemy ove coo C eos eee TID eve ,; 97 
Electric Railways eee LII eee eee ees eee ece 98 
Those Consuls Again eve "FIL eee eee vee eee 99 


eee ese eee LE) eee deo eee 
ad Electrical Exports and Imports during 1916 ... e. 99 
Municipal Electricity Supply at J Shanna. by R. T. 
Mawdesley (illus.) (continued) .. ec See ose 4. 100 
Cost Accounting by Machinery (illus) ees ite s woe 102 
‘ Electric Railways (tilus.) eee eae eee eee eae eee 103 
Commercial Mobilisation ... os vee wae wis .. 106 


jence— 
Electric Iron Connections ... 107 
The Institution of PME Engineers and Alien Enemy 
Members eee - oee ees ea eee ese 107 


Electrolytic Copper eee eee eee eee eee eee 108 
War Items [12] eee eee eee eee eee eeg eee 109 
New Electrical Devices, Fittings and Plant (illus.) eee 109 


Stocks and Shares ... „%% | "T eee 00 ‘eee eee 119 


mpanies 
Sxports and Imports of Electrical Goods during Deac., 1915 121 
Blec'rical Exports and Imports during 1915 and Previous 


. Years(iliws.) ) 122 
The 5 of the Performance of Dynamo-Hlectric 
Machinery ecc e: 125 
The Dasign of High-Pressure Distribution Systems ése ... 125 
Electric Heating eec "T coe 126 


America and Foreign Trade sis 25 woe 127 
Foreign and Colonial Tariffs on Electrical Goods 900 %% 127 
New Patents Applied for, 1915 — IT) TII ec coe 128 
Abstracts of Published Specifications  ... sus DAN 128 
Contractors’ Column ... es Advertisement pego xviii 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical laper. Established. 1872. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 
OFFICE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: AeRREAT. Lonpox.” Code, A B C. 
Telephone Nos.: City 997 ; Ceutral 4425 (Editorial only). 


Tbe " Electrical Review " is the recognised medium of the Electrical Trades. and has 
by far the stdin Circulation of any Electrical Industrial Paper in Great Britain. 


Sabscription Rates. — Per annum, postage inclusive, in Great Britain, 
£11s.td. ; Canada, £1 8s. 10d. ($5.80). To all other countries, £1 10s. 
FOREIGN AGENTS: 
ADELAIDE: Messrs. Atkingon & Co., MELBOURNE: The Mining & Engi 
Gresham Street. neering Review, 90, William Strect; 
toca N.Z : Gordon & Gotchi | Gordon $ Gorch, Gueen Street 
Albert Street; e ining an > Vance e Fink, 
Engineering Review, 814, Strand ee . Van Nostrand, 25, Park 
Arcade, Queen Street. Panis: Boyveau & Chevillet, 22, Rue 
' Brispaxe: Gordon & Gotoh, Queen St. i oov 
A.: Gordon & Gotch, 


CuonistcHuncH, N.Z.: Gordon and E or d ; 
Gotch, Manchester Street. Rome: Loescher & Co., Corso 


Umberto 1° 307. 

SynnEy: The Mining & Engineering 
Review, 273, George Street; Gordon 
and Gotch, Pitt Street. 

Toronto, ONT.: Wm. Dawson & Sons, 
Ltd.. Manning Chambers ; Gordon 
and Gotch, 132, Bay Street. 

Launceston: Gordon & Gotoh, WELLINGTON, N.Z. Gordon & Gotch, 
Cimitiere Street. Cuba Street, 


Cheques and Postal Orders (on Chief Office, London) to be made pa able to 
Tur CTRICAL REVIEW, and crossed “London City and Midland Bank 
Newgate Street Branch.“ 


Doxnpm, N Z.: 
Princes Street. 
JOHANNESBURG, CAPETOWN, BLOEM- 


FONTEIN, DuRBAN, PoRT ELIZA- 
Inn. &c.: Central News Agency, 


Gordon & Gotch, 


NOTICE. 


N view of the recent Increase in the 
Postal Charges, our Subscription 
Rates for Great Britain and Canada 
will until further notice be increased to 
41 Is. 8d, and £1 3s. 10d. respectively. 


hands. 


` redress these evils. 
make inquiries. If satisfied that a business carried on in 


TRADING WITH THE ENEMY. 


THE introduction of the Trading with the Enemy (Amend- 
ment) (No. 2) Bill has once more brought into prominence 
certain vexed questions as to companies which consist in 
the main of enemy shareholders. The Government has 
been acoused of delaying action in connection with the 
matter, and it has been stated that the early Acts ought to 
have more drastically dealt with the situation. The sub- 
ject, however, is hedged about with difficulties of no 
ordinary kind, and in some respects those difficulties have 
been less understood by the legislative mind than by the 
mind of business men, who have been “ up against " enemy- 

owned firms and companies ever since the outbreak of war. 
The legislative mind has viewed the matter perhaps too 
coldly and unsuspectingly, regarding it purely in its legal : 
aspects; the business man, on the other hand, has been in 


some cases too ready to jump at conclusions, so obnoxious 


has it been to him to have relations with those who belonged 
to a race with so vile a record as Germany has written in 
blood and lust during these eighteen months. We can con- 
ceive, however, of tircumstances under which the business of 


a company may well be advantageous to this country, although 


the majority of its shares are held in Germany and Austria, 
and it would not therefore be wise to say that a company 
must be wound up merely because some of its shareholders 
are Germans; but there is no reason for permitting concerns 
which are practically entirely German-owned to “carry on," 
making profite during the war, and keeping the way open 
for the enemy's *' after-the-war trade.“ 

It is most desirable that the matter be taken in hand, 
and the new Bill will be welcomed by everybody who has 
observed the extent to which German ownership and con- 
trol have spread amongst us, notwithstanding the fact that 


, our own Patents legislation has been responsible for much 


German capital being put into British factories. The 
principle of the Patents Act was not to enable the. foreigner 
to get a firmer grip here, but to assist the development of 
British industries within these islands, and when the principle 
of * limited liability " was established Rome 60 years ago, 
it was never intended to enure for the benefit of countries 
which are at, war with England. 
The fact that & company is what lawyers call a ** separate 
entity," as apart from the shareholders, should not be 


allowed to stand in the way if exigency demands that its 


operations be restricted. Under the law, as it now stands, 
the dividends on shares held in English companies by alien 
enemies may be paid to the custodian df enemy profits ; 
but the company may still carry on in war time. The good- 


- will, which may belong almost entirely to alien enemies, is 


thus maintained, and war profits might even accrue. The 
profits thus accumulating. might be of great use to the 
enemy at the end of the war. In particular, the existing 
law as to ownership of a ship is playing right into enemy 
No alien can own a British ship, but. two Germans 
can form a company, and that company can own a ship. 

The Bill introduced by the Solicitor- General proposes to 
The Board of Trade is empowered to 


the United Kingdom is, by reason of enemy nationality or 


enemy association of those who carry it on, conducted wholly 


or mainly for the benefit of subjects of enemy states, then 
the Board may make an order either prohibiting the carry- 


-ing on of the business during the war, or directing it to 


be wound up. If the business is for the national benefit, 
the Board of Trade may allow it to be carried on. If it 
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is small and insignificant, or if its closure would involve even in this country, where coal is abundant and water- 


unnecessary hardship, the Board will still be able to exercise 


ite discretion. It will be observed that almost everything - 


depends upon the pursuance of an energetic and thorough 
policy by the Board of Trade. When once this Bill 
becomes an Act the Board will have all the powers that it 
will need to deal with the matter, and we may be sure that 
if those powers are not put into force, not only the business 
world at home, but our Colonial statesmen who have worked 
so hard to eliminate German influence, will want to know 
why. In distributing the assets of a company which is to 
be wound up, preference will be given to British and friendly 
creditors over those who are enemy creditors. If the com- 
pany has assets in the enemy country, regard will be had 
to the fact that those asseta will probably be applied for the 
benefit of creditors in that country. 
In accordance with the best traditions of English justice 
-the powers given to the Board of Trade err on the side of 
leniency to the alien enemy. In a winding up the sum due 
to an enemy shareholder will not, of course, be paid over 
to him, but will be held until peace is declared, and until it 
is found how British property in enemy countries is being 
dealt with. E 
That it will be necessary to establish such a fund was 
made plain by Mr. Cave, when he told the House of an 
Englishman who, when war was declared, was carrying on 
business in the Fatherland. His business was placed under 
a controller, he himself was interned. In January, 1915, 
he was informed that he had nothing further to do with it, 


that it had become a German business; but that he, as 


manager, would still be responsible for its debts! But the 
most unkindest cut of all was that all the profits would be 
invested in the German War Loan! If this represents the 
way in which Germany is dealing with English property, it 
seems to us that the Government would be fully justified 
in confiscating all German property now in England. 
But that is not our way, though we may not find it impos- 
sible to have a progressive policy in this as in other connec- 
tions, as the war takes on new phases. Under this new 
Bill the Government are going to hold on to German 
property until some time after the end of the war. It will 
be held in bond as security for fair dealing with property 
now owned by Englishmen on enemy soil. 

The Bill was received with acclamation by the House of 
Commons, and that is not surprising, for enough has 
happened in the war to show that Germany is determined 
to show no mercy to England or to anything English ; and 
the Government should do everything within their power, 
either through the medium of this Bil or in any 
other way, to enable us to carry on as far as 
possible without German companies, German  share- 
holders, or German goods, when peace is once more 
restored. Acts such as this may go part way in assisting 
us to that end, but as we have repeatedly shown, there are 
many other respects in which we have got to set our house 
in order before Germany will be a permanently beaten com- 
mercial and industrial nation. We must not expect too 
much from Acts of Parliament—merit still conats and 
always will, and we must improve both the individual and 
the combined efficiency throughout the nation if we wish 
to hold our own, or to regain such part of it as we had lost. 


QuiTE unexpectedly—for our thoughts 


Electric 


Rail ways. for long have been directed elsewhere— 


a flood of information on the subject of 
heavy electric traction and electric locomotives has been let 
loose upon us, by Mr. H. M. Hobart and Mr. F. W. Carter. 
respectively. Elsewhere in this issue we review the contents 
of Mr. Hobart’s masterly lecture, which conclusively demon- 

. strates that the steam locomotive, having reached its 
physical limits, has been beaten almost to a standstill by its 
younger rival. “ Youth will be served,” in the future as in 


the past ; the steam locomotive for just over a century has 
dene magnificent work, of incalculable benefit to mankind — 
it has deserved well at our hands, and will continue to do so 
for many years to come. But its best days are over, and, 


power scarce, the inherent advantages of its electrical rival 
ve compelled recognition, whilst in countries blessed with 
water-power and peace, the electrification of steam railways 
is rapidly advancing. | 

Mr. Hobart’s lecture was devoted mainly to the marshalling 
of facta and the deductions that could be based upon them, 
leading up to the triumphant conclusion that electrification 
on an extended scale was imminent, preferably on the 
high-pressure direct-current system ; Mr. Carter’s paper, on 
the other hand, dealt with the design and performance of 
the numerous types of locomotives which have been evolved 
in the endeavour to find a satisfactory method of trans- 
mitting the power from the motors to the driving wheels. It 
is a curious fact, emphasised by Mr. Aspinall in the dis- 
cussion, and later by Dr. Parshall, that the outetanding 


problem in the design of electric locomotives is a purely 


mechanical one, that. of communicating the rotéry motion 


of the motor armature to the revolving wheels—a simple 


enough matter on the surface, but in reality so complicated 
by considerations of space, weight, velocity ratio, spring 
suspension, flexibility of frame, smoothness of running, 
height of centre of gravity, and other important factors, 
that it remains up to the present without a satisfactory 
solution. Mr. Carter has applied the resources of mathe- 
matics to certain aspects of the question, particularly in 
connection with the “nosing " tendency of some types of 
locomotive, due to the interaction of the coned wheel 
treads, the flanges, and the rails, and by original methods 


bas succeeded in dissecting the problem into its component 


parts and providing an apparently sound theory by means of 
which this objectionable proclivity can be restrained. Two 
very important facts which he has brought to light, on the 
basis of exhaustive teste of train resistance that were carried 
out 10 years ago, are that the tractive resistance of a train 
of coaches is a straight-line function of the number of 
coaches, at any given speed; also, the additional tractive 
resistance per additional coach is a straight-line function of 
the speed. 

In view of the amount of work that has been expended on 
this subject, and the anomalous results previously obtained, it 
is extraordinary that these facte —which are now conclusively 
demonstrated—should have eluded discovery for so long a 
period, and the author is to be congratulated on the result 
of his examination of these data. . : 

Both authors are well known to be strenuous upholders 
of the direct-current system as opposed to single-phase, and 


they have not failed to indicate the trend of their convictions 


in their latest writings ; Mr. Hobart reminds ue that many 
years ago he predicted the ultimate victory of the high- 
pressure D.C. system, and Mr. Carter ascribes the evolution 
of the side-rod “ cranky” type of locomotive to the neces- 
sities of the single-phase system, which also is credited with 
resonance tendencies. Naturally, the supporters of S. P. 
likewise did not fail to repel the aspersions cast upon their 
protégé, which certainly is not yet by any means out of the 
running. But the controversy nowadays does not assume 
an acute form, and the amenities of debate were preserved. 
No new data regarding the commercial working of the 
single-phase system were forthcoming, as Col. Crompton 
regretfully remarked, with reference to Mr. Philip Dawson’s 
contribution to the discussion; but it is interesting to 
record, as showing that Mr. Dawson preserves an open mind 
on the subject, that he recently approved of the high- 


pressure D.C. system as undoubtedly the right thing for a 


British railway in connection with which he was consulted. 

Doubtless there is room for both systems, and both are 
being extended; but it seems obvious that the successful 
adoption of continually higher voltages on D.C. systems 
t:nds to rob the 8 P. system of one of its most tangible 
advantages. Mr. Aspinall stated that the experimental 
3,000-volt D.C. system on the L. & Y. Railway had worked 
successfully from the commencement. . 

Mr. Merz considered the United Kingdom particularly 


favourable to the development of electric traction on rail- 


ways, and stated that the trial runs on the North-E.stern 
mineral line had proved highly satisfactory. It is gene- 
rally agreed that for moderate speeds the existing designs 
of electric locomotive serve very well, but for express pas- 
genger service a satisfactory desigu is still awaited. 
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| THE shortcomings of our Consular 
di aie service, from the trade point of view, are 

iN becoming a popular theme — perhaps now 
ve shall see something done. Speaking at a meeting of 
the Commercial Committee of the House of Commons, of 
which he is honorary secretary, Mr. Louis Sinclair, in an 
address to the Employers’ Parliamentary Association, 
referted to those shortcomings, and said that more money 
should be spent upon the Consular trade service. Some of 
of as have been saying such things almost as long as we 
can remember. If the Commercial Committee of the House 


of Commons is worth its salt it will use its influence to. 


secure that result. Particularly interesting are the remarks 
of the Earl of Rosebery on the same question and bn another 
matter too. In an address to the Rotary Club, Edinburgh, 
last week, he said that it would be a mistake for business 
men to seek, or to reckon upon, any assistance from the 
Government for commercial enterprises after the war. 
There were, however, two points on which they should be 
prepared to disregard preconceived notions. They 
would have to reconsider the question of tariffs, and many 
of our previous formulas by which we could not be 
hampered in the prosecution of a successful foreign trade. 
This remark,-be it.noted, comes from one who, under other 
conditions, said that nationally we must stand or fall by Free 
Trade. The altered situation brought about by the war 
has pat many people’s views into the melting pot, but his 
lordship’s attitude forms one of the most conspicuous 


examples of the willingness of eminent men to scrap their, 


“ preconceived notions.” Lord Rosebery’s second point 
was stated thus: — The Foreign Office have always 
had the greatest antipathy to their Consular agents 
engaging in promoting commerce of particular firms 
in foreign countries. I think the /aissez aller policy 
wil have to be abandoned, and we shall have to 
sanction the interference of.our Consular agents to pro- 
mote our commerce in foreign countries." With all due 
deference to his lordship, we would say that it seems to us 
that in the reform of our Consular service for the good of 
commercial enterprises, business men have every reason to 
reckon upon receiving assistance from the Government. 

In our opinion, the Foreign Office is far more to b'ame 
than any other department for our national shortcomings in 
this connection. As matters stand, with a few notable 
exceptions, we receive far greater assistance from our few 
Trade Commissioners than from all the Consuls, and we 
should like to see the Board of Trade’s activities extended. 
The Board never really has had an opportanity of showing, 
on a proper scale, what it can do in legitimate ways through 
the medium of such representatives. “Sanction interference” 
indeed! Yet we are inclined to'think that Lord Rosebery 
is one of those who really ought to know. Was he not 


Foreign Secretary once — and for a brief spell Prime 


Minister too ?. | 

* Promoting the commerce of particular. firms" it might 
be right to object to under some circumstances, but a 
Teuton would have no scruples on that point, so long as the 
business went to Germany as the result of his Consular 


activity. But what about the commerce of our nalion as a 


whole? Has the Foreign Office an “antipathy” to the 
fostering of that? We are very much afraid that that is 
how it been too frequently in the past. Yet there is 
ground for hoping that even the Foreign Office is now 
willing to do something to assist British traders. We are 
grateful for its decision to appoint commercial attachés at 
Buenos Aires, Monte Video, and Rio de Janeiro, a consul 
and a vice-consul being called from other duties to fill these 
new offices. The appointments have been made, says the 
announcement, in uence of the Secretary of State for 
Foreign Affairs * having decided to give further assistance 
towards the promotion of British trade in South America.” 
If this is a sign of the times, we are profoundly thankful for it. 

Those who are doubtful as to whether Government 
Departments are able to assist in the development of 
national trades might do worse than read the report which 
We give on another page concerning the first year’s work of 
‘the U.S. Bureau of Foreign and Domestic Commerce. It 


tells, it is true, of some of the difficulties that America is 


" Up against in connection with export trade, but it quotes 


a number of definite practical results of the Bureau's recent 
efforts, The reference to the vote of $100,000 for new 
commercial attaché aervice, and the need for extending such 
vote and service, should be noted. 


. QoPPER prices continue to advance 
ne steadily, and it is generally believed in 
the trade that the recent official pronouncement regarding 
maximum prices is not to be taken seriously. At any rate, 
consumers report that they are unable to obtain supplies 
from the Government at the price fixed by them of £100 
for refined material, and after waiting in vain in an attempt 
tə secure relief from this direction have been forced into 
the market, where competitive buying has naturally forced 
rates still higher. At the present time it is exceedingly 


Copper. 


difficult to obtain copper at any price, for the leading pro- 


ducers are sold out for months ahead, and are only willing to 
make prices for very small lote for prompt or early shipment, 
while holding off altogether in respect, of important, distant 
business. On the top of this, stocks here ate going down, 
and refiners are treating metal which they have. discarded 
for years past, for the simple 'reason that they are unable 
to obtain anything else. The enormous margin, too, between 
the prices of standard copper and refined makes it possible 
for them to treat the former at a profit, whereas for a long 
period they have been unable to handle this class of material, 
and to make a living out of it. The American position 
shows not the least sign of abating in ite strengtb, and 
reporis to hand from America speak of s copper “ famine.” 
Certainly the leading selling agente in America are 
unanimous in declaring that this condition of affairs has 
now come to pass, there being hardly any January, February, 
March or April copper now to be obtained except asa 
favour. There seems some truth, too, in the statement 
which emanates from leading producers that there is not 
suffisient copper to go round, and certainly consumers in 


need of supplies have been paying enormous prices. Refinery 


capacity, although going to the fullest extent, is unable - to 
turn out the quantities of material required by the trade, 


‘while there seems to be a glut of raw copper, for the mines 


and furnaces are turning out more material than the 
refineries can. handle. How long this state of affairs can 
continue is a matter of conjecture, but there can certainly 
be no relief until war conditions are modified, and we seem 
likely, therefore, to drift on for months before any definite 
lead is given. According to statistics just available, the 
United States output of refined copper from native and . 
imported raw material broke all records—at 735,000 tons, 

against 684,000 tons in 1914. | 


ELSEWHERE in this issue we publish & 
graphic summary of British electrical 
export and import business during the 
year 1915, which will be of considerable 
interest to our readers in view of the 
exceedingly difficult period through which this country, in 
common with others, has been passing. 

Black as has been the outlook, from the point of view 
of British trade during the year, it cannot be said that 
the clouds show any real signs of rolling away, and our 
consolation, such as it ig, must be gathered from the excel- 
lent fight which the home electrical manufacturer has been 
able te put up with a view to retaining overseas trade, despite 
our concentration on munition making and war supplies. 

Alchough the total value of our electrical exports was 
naturally much less than during the last few years, it must 
be remembered that 1915 was devoid of bulk submarine 
telegraphic exporte. | 

America has usurped the place of Germany as an importer 
into this country, as was expected, under the conditions 


British Elec- 
trical Exports 
and Imports 
during 1915. 


prevailing, and the only blot in the import returns for the 


year, appears to be the fact that it should have been neces- 
sary for us to purchase £125,000 worth of lamps and parts 
from Holland, material which is produced by female labour, 
and could, therefore, have been produced here, bad the 
manufacturing facilities existed. dio Tos 
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, MUNICIPAL ELECTRICITY SUPPLY AT 
| JOHANNESBURG. 


Br R. TURNBULL MAWDESLEY. 


(Continued from page 91.) 
THERE are four Peebles-La Cour motor-converters installed 
in the principal generating station, two of 750-Kw. capacity 
and two of 1,250 Kw. made by Messrs. Bruce Peebles and 
Co., Edinburgh, all of which are in constant service. As. 
previously explained, any of these converters miay be run 
either on the D.C. lighting load, or “ on traction," by means 


Fig. 5.—STATION CABLES ENTERING CABLE TUNNEL, 


.of the triple-pole main change-over switch on the generator 
panels. "EN. 

Au interesting point is the wide pressure regulation pos- 

. sible on the p.c. ends of these converters which varies from 

“460 volts for lighting (shunt wound) to 600 volts for 


Lice Fav 


N 


It will appear that these converters may (or may not) be 
operating in parallel on both the A.C. sides and the D.C. 
sides —but in either case no trouble whatever arises in 
operating these machines in parallel, whether the D.C. ends 
are in parallel or not. | 

The starting-up of these converters is accomplished by 
Switching the high-tension (3,000-volt) current, direct to 
the stator winding. On the 750-Kw. converters three of 
the 12-phase windings of the rotor are brought out 
through slip-rings to a non-inductive metallic resistance, 
the neutral point of which is earthed, and connected to the 
middle wire of the D.C. lighting system (and also to the 
negative (rail) of the traction system). On the ],250-Kw. 
converters, six tappings are bronght out from the roter 


. windings, through slip-rings, also to an external non-in- 


ductive resistance, the neutral point of whichis earthed, as 
above. The other ends of these windings are permanently 
connected to the D.C. armature windings, through the shaft, 
which is hollow, and supported by a central bearing between 
the A. C. and D.C. sides of the machine. 

The stator currents induce currents in the phase 
windings of the rotor, and the machine starts up as an 
ordinary induction motor. When the speed rises to 
synchronism — which can be observed by the oscillations of 
the pointer of a voltmeter connected across the starting 
resistance—this resistance (which is not variable as in 
three-phase converters) is short-circuited by a switch on the 
starter. 

The converter is now in parallel on the A.c. side, 
the slip-rings and the open ends of the remaining 
windings being short-circuited by a lever on the end of 
the shaft. ; 

During the starting-up period, the D.c. end of the 
converter is not connected to the D.C. bus-bars at all, 
the only p.o. circuit closed being that of the shunt 
field. : 

Slight variations in speed before synchronising can be 
made by altering the shunt field resistance—bat practice 
has shown a more or less permanent position for the field 
regalator—on starting. | 

Mr. J. W. Saaler, A. M. I. E. E., of Messrs. Sykes & Co., 
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Fic. 6.—VIEW IN THE ENGINE Room, JOHANNESBURG MUNICIPAL POWER STATION. 


traction. -This variation is handled solely by a regulating 
resistance in the shunt field circuit. As previously obeerved, 
the power-factor may be leading when on traction load, and 
is never below 96 on lighting. | 


Johannesburg, who obtained part of the converter contract, 
gives the following test figures for one of the 750-Kw. con- 
yerters, in a paper “ O2 Converters,” read before the South 
African Institute of Engineers. | 


NUI 
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Moror-CONVERTERS OF 750-Kw. OAPACITY. 
- Specification, 
A.C. end, 3,300 volts—2-phase, 50 periods. 
D O. end, 460/520 volte as shunt—1,630 amps. 
500/600 volts as compound—1,250 ampe. 
Number of poles on A.C. side— i 
Number of poles on D. o. side—8 | speed, 375 revs. 
Namber of commutating poles—8 
Efficiency measured as shunt generator for lighting at 529 volts 
—1,445 amps, 750 KW., D.C. output. 
It is a*sumed that the efficiency isin the neighbourhood of 91 per 


cent , the input, therefore, on the A.C. end is 825 kw. With this 
input at 3,300 volts, the current per phase is 125 amps, 


N»load losses, comprising friction in bearings Full Half 
and commutator, windage losses all a.c.and load. load. 
D.C. iron losses, measured eee ss . . 29°0 29˙0 

Resistance of shunt winding 765 ohms, hot 
shunt current about 6'5 amps. s „ gS 3:2 

No-load Io ess. . 322 892 

5 of stator winding 0°18 ohm hot per 

phase— 
Full-load ourrent, 125 amps. .. 565 -- 
i Half-load current, 63 amps. ^... — 143 

R:istanoe of rotor winding 0019 ohm per 
phase hot— 

Fall-load current, 193 amps. 8'b = 
Half-load current, 96˙5 amp. 2'12 

Resistance of D.C. armature winding, 0'006 | 
ohm hot— 

Fall load 1445/1°5 = 963 amps. 625 — 
Half load 723/15 = 483136 ampa.. — 1˙56 

Resistance of interpole winding hot, 0 00037 

ohm a i 
Fall load, 1,445 amps . 077 — 
Half load, 723 ampe. x uc ers 0°19 

Oommutator current losses at 1'445 ampe., drop 

two volta, resistance 000138 ... ace *. 2˙88 — 
Half load, 723 amps. — 0˙72 
| i Total losses 56°25 3822 

Total losses in per cent.— 

Pall load 56°25 x100 6% Half load 8832 X 100 925 y 


806 25 41322 
At full load = 93°08 % At half load = 90°75 % 
The cable work at the back of the p.c. main board, the 
roomy cable chamber (fig. 4) beneath the oil switch cubicles, 


and the system of supporting the machine and feeder cables, - 


are worthy of note. | 
Fig. 5 shows cables from the station entering the main 
cable tannel, abont a quarter of a mile long. 


fig 6. The turbines are not supplied at present with 
mixed pressure steam, that is to say, the exhaust from 


the reciprocating Belliss sets is not utilised in the turbines, 


but ling direct into separate condenrers. | 

The reason for this is not obvious, as, on the peak loads, 
the Belliss reciprocators carry anything up to 2, 000-Kw. 
load, and sometimes more. 

Each turbine has its own condenser, of the surface type. 
having a cooling surface of 7,200 sq. ft. with 3,670 tubes 
10:2 in. long. Their intended duty is to condense 
46,200 lb. of steam per hour, and to maintain a vacuum 
within 1:6 in. of the barometer, ‘with circulating water at 
an initial temperature.of 70? F. 

The circulating and kinetic air pumps are motor-driven 
at the following speeds : —Air pump, 1,500 R. P. x., and circu- 


' lating pump,“ 600 R.P.M. Each turbine has a cooling tower 


to deal with its condenser circulating water, the towers being 
erected directly over their individual cold wells. As these 
wells are at different levels, the necessary by-pass pipes and 
valves are fitted to maintain the water levels in the wells, 
or dams. The circulating pumps are situated outside the 
station proper, and have both a.c. and p.c. drives. It will 
be understood that the problem of circulating, water in 
Jobannesburg has presented some difficnities, as the town 
is situated in an extremely dry area, and all cooling ponds 
are artificial. Make-up water, for circulating purposes, 
comes from bore-holes sunk in the immediate vicinity, or, 
as stand-by, from the Rand Water Board, but in the rainy 
season there is no need for make up. | 

The turbo-generators cal] for little comment. Each 
supplies current at 3,000 volts, 50 ~ two-phase; and 
each has a direct connected exciter on the generator shaft. 

There is at present no arrangement for operating the 
exciters in parallel, each machine and exciter comprising a 
unit. 

The Belliss reci procators shown in the background of 
fig. 6 are of the standard triple-expansion type, each direct 
connected to a continuous-current generator. These four 


engines exhaust directly into two c»ndensers situated between 


the sete, the condensers operating individually, or in multiple 
as may be required. | INE 

As the switchboard gallery is placed at one end of the 
station, two operator's signalling devices have been installed, 
one for the turbines and one for the reciprocators. 

-» Each is operated from the switchboard 
gall: ry, the various signals being shown 
on illuminated boards, attention to 
which is drawn by trembling bells. 

A point not without ioterest is the 
fact that no shift engineers are em- 
ployed in the Johannesburg Manicipal 
Power Station. The responsibility of 
operating the station is vested in a shift 
electrician, who is virtually, though not 
nominally, in charge. All switching 
op2rations are carried out by the shift 
electrician, who by signal advises the 
drivers concerned if more machines are 
required. The drivers and boilermen 
are each made responsible for their own 
part of the work—and although at first 
sight such an arrangement would seem 
to point to trouble arising, such has 
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not occurred. It is well to add that 
the station engineer resides on the 
property. and is always within call. ' 


A comprehensive view of part of the converter plant is 
shown in fig. 7. the view showing one 750-Kw. and one 
1,250-Kw. Peebles converters. | 

The three steam turbines at present installed were made 
by Messrs. Belliss & Morcom, and were supplied through 
Messrs. Rennert & Lenz, their Johannesburg agents. They 
are each of the high-pressure re-action type, but two of 
them are furnished with exhaust steam belte, as shown in 


Fie. 7.—MOoTOoR CONVERTEBS, JOHANNESBURG POWER STATION, 


T sie) r T The 1,000-Kw. alternator, coupled to 


| a Belliss reciprocator, together with the 

d two 250-Kw. Allen engines, are erected 

in 8 separate engine room, adjoining 

the present boiler house—which build- 

ing originally housed the first belt- 

driven bi-polar generators, before the gas engine period. 

This 1,000-kw. Belliss set and the two small Alleu 

sets are run non-condensing—but this is not a serious 
item, as their hours of service are strictly curtailed— unle 
in case of trouble or emergency. — . (f 

(7o be continued.) | 


— m— — € 


* Ciroulating pump designed for 60 ft. bead, including suction 
and discharge and allowance for pipe friction. 
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COST ACCOUNTING BY MACHINERY. 


A REMARKABLE machine was described in a recent 
issue of the American Machinist, which is intended to 
replace mental labour in analysing and combining 
works cost accounts. The installation, which is elec- 
trically operated throughout, has been at work since 
October Ist, 1915. At any moment of a working 
week it shows how much each man has earned up 
to that time, the total wages accrued in each depart- 
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Fic, 1.—DIAGRAM OF OPERATION OF REGISTERS. 


ment, and the grand total of wages in all depart- 
ments. It also shows during the life of each shop 
order how much labour has been expended on it, 
how much labour each department_has accumulated 
since the commencement of the week, and the total 


Fic. 2.—Jos-DISTRIBUTING SWITCHBOARD. 


labour expended in all departments during the same 
period. i 

The machine deals with about 60 workmen; about 
300 to 350 job changes are made every day, and 500 
jobs can be registered at once. 

The system is known as the ‘‘ Chrono Cost-Ac- 
counting System,“ and the equipment was designed 
by the Synthelytic Co., of Chicago, and installed in 
the plant of the Liquid Carbonic Co., also of 
Chicago. The product of this plant is soda-water 
fountains, bottling machinery and soda-fountain 


supplies. Thus far only four departments are being 
served. "ur ; 
The equipment. comprises a cabinet in which the 
pay-roll accounts are registered, two cabinets for job 
accounts, and the job-distributing switchboard. A 


- standard type of programme clock is also provided. 


Only a single operator is necessary. 
In a diagrammatic form the operation of the re- 
cording mechanism is shown in fig. 1. The source 
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Fic. 3.—JoB Lasour-DISTRIBUTING REGISTERS. 


i ; 
of electric current is a storage battery which is con- 
nected to the circuits through the master controlling 
machine. The recording circuit through the pay-roll 
registers 1s closed by the workman when he pushes 
in his button on entering the shop in the morning 
and at noon. On leaving at noon and night he re- 
leases his button. When the hour for beginning 
work arrives, the controlling mechanism begins to 
send electric impulses through the pay-roll registers, 
depending in frequency upon the man's rate. These 
impulses actuate the counters and accumulate his 
wages, a cent at a time, on one counter, his part of 
a departmental wage on another, and his part of the 
total wage of all the departments of the shop on a 
third. | : 

These registers accumulate for each pay-roll week, 
which runs from Thursday morning to Wednesday 
evening. The totals are then transferred to written 
records and the counters are re-set to zero and 
replated, or others already set to zero substituted 
for them. By these changes the equipment is made 
ready for the next week’s pay-roll accounting. 

Turning. back to the diagram, it will be noticed 
that only the lower circuit through the pay-roll re- 
gisters has been. traced. There is another, and as 
drawn, upper, circuit passing ‘through the job-distri- 
buting registers. . 

When a workman's circuit is plugged into the 
proper job register through the distributing switch- 
board, the same impulses that register his wages 
also register the amount of his labour, first on the 
individual job counter, second on his departmental 
job counter, and third on the job-labour counter for 
all the departments. The record of the individual 
job register is copied off as soon as the job is 
finished, the counter is removed, set back to zero, and 
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replaced ready to record another job. The depart- 
ment distribfftion totals and the grand total are used 
to check the pay-roll totals, and are erased at the end 
of each pay-roll week. E 

This explanation covers all the features of the 
diagram, fig. I, except the ‘‘ unproductive-wage 
register." Its purpose is to accumulate all the wages 
by departments that are being recorded on the pay- 
toll registers, but not on job-distribution registers. 


It is evident that for any week the sum of the read- ` 
ings of the '' total-job register and '' unproductive- . 


wage register" must equal the reading of the 
„ total-wage register.“ 

The workman’s push- buttons are in the form of 
simple push-button switches built up into panels 
placed near the shop entrance. White buttons re- 
gister im, and black ones, out. 
the usual time clocks. : 

The payroll register cabinet has been developed 
from a measured-service meter that has been used 
for years in telephone exchanges. "The job-distri- 
buting switchboard, which also has been adapted 
from telephone practice, is shown in fig. 2. The 
plugs when inserted into the jacks connect the source 
of electric impulses for individual jobs with the job- 
distributing counters for the jobs on which they are 


id 


Switchboard 


b 
fay -Roll Registers 
5 


: Batfery 


NL inproductive - 
Wages Register 


Fic. 4.—ARRANGEMENT OF COMPLETE EQUIPMENT. 


* 
working. The counters are shown in fig. 3; five 
counters are fitted in a frame and form a unit. Each 
counter records from I cent up to $9999.99 by one- 
«ent increments, and each electric impulse accumu- 
lates one cent. On the back of each registering unit 
is a locking device which prevents any movement of 
the counter wheels when a strip is removed from the 
cabinet. 

The devices that control and send the electric im- 
pulses which actuate the registers consist-of a master 
controling machine, a programme clock that con- 
trols its operation with reference to elapsed time, 
a switchboard and rheostats that control the driving 
motors of the machine, a storage battery supplying 
current for the registering circuits, a rate rack for 
the workmen's rates of pay, and a private telephone 
system to convey information with regard to jobs. 
The machine can be run at normal speed, 14 times 
or twice normal. The whole arrangement is dia- 
grammatically shown in fig. 4. 

The principle on which the system operates is that 
of figuratively allotting to each workman a small 
fraction of his wages at short intervals, the amount 
being always one cent, and the interval being varied 


. 


These panels replace 


in design and interesting in construction. 


according to the workman's rate of pay. An impulse 
is offered to every circuit once every minute; 
whether it is sent on or not depends on the circuit 
being open or closed, and this is determined by the 
relationship of the man's rate and any particular 
minute in question. 

The rates are set as regards the mechanism by the 
rate rack, which provides groups of connections for 
all even- cent rates from 6 to 60 per hour. The cir- 
cuit from each man’s push-button is through the rack 
and the particular group of connections correspond- 
ing with his rate. An impulse from the machine for 
a 30c. man finds a closed electric circuit only every 
other minute. i 

The information for the completion of the circuit 
between an individual man’s rate-rack connection 
and the proper job register is received at the distri- 
buting switchboard over the private telephone 
system. When a workman begins or finishes a job 
he telephones his own number and the job number 
to the switchboard. From this information the 
switchboard operator makes or breaks the proper 
connection. It is evident that this distributing board 
is constantly undergoing changes in settings as some 
jobs are completed and others begun. 

The master controlling machine is most ingenious 
It is 
driven by a three-phase motor, together with an 
emergency D.c. motor that will automatically pick up 
the load of the machine if the alternating current 
fails. 

When the shop goes on time-and-a-half (5 p.m. to 
II p.m.), the controlling machine runs at 14 times 
normal speed, and for double time (11 p.m. till morn- 
ing) at double speed. Provision is made to meet the 
case of labourers who are paid àt lower overtime 
rates, and for odd fractional rates of payment. 

Supervision is arranged for at. two places—on the 
distributing switchboard and in a special lamp panel 
in the superintendent's office. Under normal work- 
ing conditions a lamp glows on the superintendent's 
panel for every man whose wages are being added to 
‘the unproductive-wage account. By pressing a 
button a lamp glows for every man who is registered 
as in attendance and is drawing wages. Similar 
signals show on the plug shelf of the switchboard. 

Beyond this, each man's circuit is provided with a 
lamp located near.the switchboard plugs. These 
light at the instant that an impulse is being sent 
along their associated circuits to the registering 
mechanism. The purpose behind this feature is to 
forestall the possibility of plugging .a man from one 
job to another at the precise instant an impulse is 
being sent over his circuit. | 
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ELECTRIC RAILWAYS. 


Tue James Forrest ” lecture, which was prepared 
for the Institution of Civil Engineers by Mr. H. M. 
Hobart, M.Inst.C.E., and delivered on his behalf by 
Mr. J. A. F. Aspinall, is a compendium of informa- 
tion on the subject of electric railways in general, 
and especially upon recent progress in the United 
States. So rapid has been the development in this 
branch of engineering since electric locomotives 
commenced running on the City and South London 
Railway in 1890, that there are now 3,460 miles of 
steam railway track converted to electrical operation 
in the United States and Canada alone; on the other 
hand, there remains 380,000 miles of track still 
operated by steam, so that there is abundant scope 
for future conversion. The author gives the total 
mileage of electric railways in the United States and 
Canada as 45,000 miles, but this clearly includes 
tramways. 

During the last five years the mileage of steam 
railway converted has more than doubled. The rea- 
son given for this rapid growth is the continual 
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decrease in the cost of electrical energy, which in 
turn has been accelerated by the railway demand: 
even ten years ago a price of Id. per Kw.-hour 
would have been the minimum permitting of any 
profit, whereas now electrical energy can be pur- 
chased at little more than 4d. per Kw.-hour, and on 
the Butte, Anaconda and Pacific Railway the cost is 
0.265d., whilst the Chicago, Milwaukee and St. Paul 
Railway will pay only 0.26d.; in both these cases the 
electricity is derived from water-power. The‘ cost 
of plant fas also come down with a run; a 3,000-KW. 
set 15 years ago cost £30,000, whereas now a 
30,000-KW. steam-turbine-driven set can be obtained 
for less than £60,000, and consumes only $ as much 
steam per Kw.-hour. ` 

While the fixed charges are lower than the opera- 
ting costs in the case of a steam-driven station, the 
reverse holds good for the hydro-electric station, 
and for load factors above 20 per cent. the total costs 
of the latter are much the lower, so that, as an 
electrically-operated railway has a fairly good load 
factor, the greatest progress has been made with 
railway electrification in countries possessing abund- 


ant water-power. The author sets out the working. 


costs of a 150,000-kW. steam-driven generating 
station equipped with generating sets of 30,000-Kw. 
each, with a load factor of 50 per cent., and shows 


that with fuel at 8s. per ton, the total costs amount 
to 0.265d. per unit, of which fuel accounts for 0.075d.. 


Transmission for a distance of 100 miles adds only 
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tric locomotives have a maximum tractéve effort oí 
48,000 Ib., and a continuous tractive effort of 25,000 
lb. at 16.2 M.P.H. corresponding to 1,080 H.P. The 
net ton-mileage at present carried by the railway is 
some 170 million ton-miles, the gross ton-mileage, 
including the locomotives, being 400 million ton- 
miles per annum, With electric traction the average 
weight of the ore trains has been increased from 


1,600 to about 2,100 tons; two locomotives can haul a 
train weighing in all 4,300 tons up a grade of 0.3 per 


cent. at a speed of 16 miles per hour, which is more 
than twice as fast as the lighter trains (3,600 tons) 
hauled by the steam locomotives, | 

The author analyses the performance of the elec- 
tric locomotives at some length, and shows that the 
efficiency of the locomotives from pantograph to 
drawbar is of the order of 80 per cent.; he also com- 
pares their performance with that of the steam 
trains, and finds that the outlay for fuel and power 
has decreased by 39 per cent, - with electrical opera- 
tion. Owing to the greater speed and the heavier 
trains hauled by the electric locomotives, the number 
of trains per day has been reduced by 25 per cent., 
resulting in a saving of 33 per cent. in the total hours 
of work of engine crews as well as a reduction of 
21 per cent. in trainmen's wages. In the passenger 
service on thé same railway, the delays to trains 
amounted to only one-fourth as much as with steam 
haulage. The total net annual saving due to the 
adoption of electric haulage amounts to £74,000, 
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CHARACTERISTICS OF 3, 000 H.P. ELECTRIC LOCOMOTIVES. 


0.08d. per unit to the cost. Whilst an electric loco- 
motive may have a load factor of only 15 per cent., 
the combined load factor of 30 locomotives may be 
as high as 60 per cent., thanks to the diversity 
factor of the system, which in this example is 4.0. 
But by combining the loads of other consumers with 
the railway load, a still better load factor can be 
obtained, and hence a railway rarely generates its 
own electricity at so low a cost as that at which it 
can be manufactured by a company giving a general 
supply. 

These principles have been put into practice re- 
cently on a scale so large as conclusively to demon- 
strate their correctness; as an example, the author 
describes the B.A.P. Railway above-mentioned, a 
mountain-grade system employing a considerable 
number of freight locomotives; this system was 
described im our issues of March 27th and April 3rd, 
1914. It comprises 114 miles of single track, and was 
formerly operated with 27 steam locomotives, con- 
suming 197 lb. coal per locomotive-mile, which coal 
cost 19s. per ton. The electrification of the system 
has been nearly completed, and at present the traffic 
is handled with 17 electric locomotives and four 
steam locomotives; the former consume 26.3 Kw.- 
hours per locomotive-mile, at 0.265d. per unit, cost- 
ing 7d. per mile, as compared with 19.9d. per steam 
locomotive-mile for fuel. The line voltage is 2,400 
volts D. c., the motors being wound for 1,200 volts 
and permanently connected two in series. The elec. 


whilst the capital outlay on the electrification is esti- 
mated at £300,000, and the author considers it safe 


to say. that by the year 1920, seven years from the 


commencement of the conversion, the savings 
effected by electrical operation will have wiped out 
the entire cost of the work. 

Mr. Hobart states that the chief item of expense 
in electrifying a railway of this character is that for 
eléctric locomotives; these are comparatively new 
types of machine, and cost (gear-driven) from £8o 
to £90 per ton, whereas steam locomotives are 
thoroughly standardised, and cost only £30 per ton. 
Against this must be set the greater weight of the 
steam locomotives (2:1), and the greater traffic- 
handling capacity of the electric locomotive, and the 
author find that 21 electric locomotives costing 
£134,000 would be equivalent to 32 steam toco- 
motives, which also would cost £134,000. As the 
design becomes standardised, the cost of the electric 
locomotive is certain to decrease. 

Electric locomotives cost far less than steam for 
repairs, this item on the B.A.P. Railway amounting 
to 2.2d. per locomotive-mile for the former com- 
pared with 6.5d. for the latter. | 

The employment of the 2,400-volt system enabled 
the two sub-stations on this line to be spaced 26 miles 
apart; had the pressure been 600 volts, at least six 
sub-stations would have been necessary, costing 
more than twice as much and having a lower load 
factor and lower efficiency, whilst the wages of at- 
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tendants would have been correspondingly greater. 
Motor-generators are employed, running at 720 
k. P. M., and rated at 1,000 KW. (1,500 Kw. for 2 hours). 
Each synchronous motor drives two 
generators connected in series; the latter are com- 

und wound, provided with interpoles, and fitted 
with distributed compensating windings in the pole 
shoes. The average sub-station load factor is about 
44 per cent., and the average load 2,050 kw. The 
motors are run with over-excited fields so as to have 
a leading power-factor, which offsets the lagging 
power-factor of other customers of the Great Falls 
Power Co., which supplies the energy to the railway 
company. 

The trolley conductor has a'cross-section of 0.166 
sq. in., and the cost of the distribution system has 
amounted to £1,110 per mile of single track, of which 
one-half represents the cost of erection. The cur- 
rent collected by two locomotives attains a maximum 
of about 800 amperes, and as it may not divide 
equally between the two pantograph collectors, a 
single contact may carry as much as 500 amperes: 
the trolley wire can carry 1,000 amperes continuously 
with a rise of temperature of 180* C. in the open air, 
and as the current comes from both directions along 
it, the system can deal with four 72-ton locomotives 
between two adjacent feeding points, requiring an 
aggregate of some 2,000 amperes. Under normal 
conditions of running the average current collected 
per pantograph is only 400 to 500 amperes when 
starting and ascending grades. 

Mr. Hobart next deals with the still more im- 
portant Chicago, Milwaukee and St. Paul Railway, 
which is being eleetrified at 3,000 volts p.c. for a 
length of 440 miles, comprising 630 miles of single 
track; cventually it is expected that the electrification 
will be continued to the Pacific coast, making a total 
route length of 850 miles. The system was described 
in our issue of November sth, 1915. Forty-two 
electric locomotives, each weighing 250 tons, with 
equipment for 14 sub-stations, are being supplied, 
and a length of about 113 miles has just recently 
been put in electrical operation: energy is purchased 
from the Montana Power Co., which has 10 hydro- 
electric plants in this region, having an ultimate 
aggregate capacity of over 200,000 kw. The elec- 
tricity will be supplied at a pressure of 100,000 volts, 
60 cycles, at 0.26d. per unit. With 3,000 volts on 
the line, the sub-stations are spaced at an average 
distance of 32.5 miles apart, but the actual distance 
varies from 18 to 43 miles. Gradients of 2 per cent., 
21 miles long, and 1.66 per cent., 10 miles long, have 
to be overcome. 

The sub-station machinery is similar to that of the 
B. A. P. Railway, but the sets are of 1,500 and 2,000 
KW. continuous rating; the total capacity installed is 
39,500 KW. ; 
| Each locomotive has a continuous rating of 

3.020 H.P., and is thus 40 per cent. more powerful 
than two B.A.P. locomotives; a noteworthy feature 
of the former is the equipment for regenerative 
braking for long periods on down grades. The col- 
lector has a double contact device, and can collect 
2,000 amperes from a double trolley wire at 60 M. P. Ir. 
The line is equipped with the double-wire catenarv con- 
struction, having two No. oooo wires both suspended 
from the same catenary wire, but by independent 
hangers, the suspenders of one wire being midway 
between those of the other. The two wires hang 
close together, and the alternate suspension provides 
exceedingly smooth operation, with complete elimi- 
nation of any tendency to flash at the points of sus- 
pension. The tractive effort of the locomotive at 
15.0 M.P.H. is 71.000 lb. (continuous rating), and is 
provided by eight motors, each driving one axle: the 
locomotive can haul a load of 2,250 tons, in addition 
to its own weight, up a gradient of 1.0 per cent. at 
15.9 M.P.H., developing 3.020 H. P., with a panto- 
graph-drawbar efficiency of 80 per cent. As in the 
case Of the B. A. P. Railway, the motors are cooled 


1, 200-volt 


by the forced circulation of air from an external 
blower. The accompanying figures, I-3, show the 
characteristics of these locomotives. 

The heaviest duty imposed upon the locomotives 
is drawing a load of 2,230 tons 4g miles up an 
average gradient of 0.7 per cent., the ruling gradient 
being 1 per cent.; the speed is 16.5 M.P.H., and the 
average output of the motors 2,380 H.P. The cost 
of electrical energy is 43d. per train-mile, compared 
with 58d. for steam. : 

. Allowing for fuel and power, wages, repairs, and 
capital charges, the annual outlay per electric loco- 
motive-mile is given as 43.3d., as against 47.5d. for 
steam traction; but this figure takes no account of 
the indirect economies recorded due to the heavier 
trains and higher speeds, which increase the capacity 
of the railway and reduce wages. Moreover, the 
C.M. & S.P. Railway locomotives are equipped with 
regenerative braking, which is estimated to effect an 
economy of about 25 per cent.; wear on wheels and 
brake shoes will be decreased, and the speed on down 
grades may be higher in the absence of heating of 
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tires. Another advantage of regenerative braking is 
the fact that the energy thus generated by descending 
trains is supplied to neighbouring ascending trains, 
with a greatly reduced loss in transmission, and the 
capacity of the generating and sub-station plant is 
virtually increased. The author points out that, 
though regenerative operation was considered 10 or 
15 years ago, it would not then have had the advan- 
tages which now accrue, owing to the greater weight 
of the electrical equipment in those days and the 
increase in the total weight of the train due to the 
regenerative feature. In the case of an electric rail- 
way handling dense traffic, requiring, say, 100 million 
KW.-hours per annum, by the adoption of regenera- 
tive control the plant necessary might be reduced 
from 25,000 KW. to 22,500 KW., and this would run 
through the whole of the system. 

Mr. Hobart next deals with the Norfolk and 
Western 11,000-volt single-phase railway, comprising 
29 miles of double track (97 miles of single track). 
Electrical operation was commenced in May last 
year with 12 240-ton locomotives, each consisting of 
two I20-ton units. Trains weighing 2,900 tons, in 
addition to two 240-ton locomotives, are hauled up 
eradients averaging 1.13 per cent. and 15 miles long 
at 14 M.P.H., twice the speed at which three 240-ton 
steam locomotives took up similar trains. The ad- 
vantages claimed for this electrification are similar 
to those already set forth; in this case also regenera- 
tive control is employed, and by relieving the con- 
gestion at a single-track tunnel 4,000 ft. long, the 
carrying capacity of the line has been greatly in- 
creased. Fig. 4 shows the connections on the loco- 
motive; electricity at 11,000 volts, 25 cycles, 1s 
received by a step-down transformer carried on the 
locomotive, and indicated at A, fig. 4. The pressure 
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at the secondary terminals of this transformer is 750 
volts. Part of the electricity goes direct from the 
secondary of the transiormer to the polyphase motors 
(indicated diagrammatically as B in fig. 4) which 
drive the locomotive; the remainder of the electricity 
passes through the phase-splitter C on its way to the 
polyphase motors B. By this means the single-phase 
electricity supplied to the locomotive is converted 
into polyphase electricity, and is thus made suitable 
for driving the polyphase motors. Each 240-ton loco- 
motive is equipped with eight of these motors. 

With a view to economical working, the tendency 
on American railways for many years has been to 
keep down the train-mileage and to increase the ton- 
mileage, involving a continual increase in the power 
of the locomotives; in 12 years the average tractive 
power was increased 50 per cent., and the capacity 
of freight cars 40 per cent. Not only can this policy 
be most effectively carried on with electric loco- 
motives, but the latter also enable the speed to be 
doubled. 

The author proceeds to describe the “ 1913 " type 
of electric locomotive in use on the New York Central 
Railway, which weighs 115 tons and has a continu- 
ous rating of 2,000 H.P., with a tractive effort of 
13,840 Ib. at 54.5 M. P. H., on a 600-volt p.c. third-rail 
system. The armatures of the motors, which are 
bipolar and of 250 H.P., are mounted directly on the 
axles. "These locomotives haul at 60 M.P.H. trains 
having a total weight of 1,100 tons, and have an 
efficiency from collecting shoe to drawbar of nearly 
80 per cent. 

In 1915 the total single-track mileage of electric 
railways in the United States operated on the single- 
phase system was 1,490 miles, whHe that using high- 
pressure direct current was 3,720 miles; while the 
adoption of the single-phase system has by no means 
come to a standstill, the author holds that the super- 
iority of the high-pressure D.C. system ensures its 
general use on main-line railways in preference to 
the single-phase system, and points out that nearly 
nine years ago he foretold this outconie. He draws 
attention to the defects of the rectified single-phase 
current which has been adopted on some lines, and 
to the necessity of installing frequency-changers to 
obtain 25-cycle single-phase current from 60-cycle 
supply, thus doing away with the advantages of 
static sub-stations, while the efficiency of the system 
is inherently lower than that of the D.c. system. 

The cost of supply, analysed at considerable length. 
is found to be about the same at the locomotive, no 
matter whether the high-pressure D.c. system or the 
single-phase 25-cycle system be employed, while a 
Go-cycle supply converted to 25-cycle single-phase 
costs rather more; but the cost of the single-phase 
locomotives is inherently greater than that of the 
D.C. machine. 

Mr. Hobart concludes that the extensive conver- 
sion of steam railways is in prospect in the near 
future; that the D.c. system is the most appropriate; 
and that high-pressure p.c. locomotives are an estab- 
lished success. 
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COMMERCIAL MOBILISATION. 


ON Thursday last week, at the Connaught Rooms, the BRITISH 
JiLECTRICAL AND ALLIED MANUFACTURERS’ ASSOCIATION held the 
fourth of its series of trade conferences, this one being 
devoted to the consideration of the steps that ought to be 
taken towards organising industry in readiness for the com- 
mercial campaign that will follow the war. The audience 
numbered about 120, and included many prominent repre- 
seutatives of industry, shipping, and finance. Mr. P. R. 
Davenport, chairman of the Council, presided, i 

The discussion was opened bv Mr. Henry THORNTON, 
general manager of the Great Eustern Railway, with a short 
address which was accorded a very hearty reception. Mr. 
Thornton regarded it as a sign of very healthy optimism that 
England was discussing what was to be done with Germany 
when Germany was down and out”; he shared the convic- 


tion that we would shortly make rapid progress on land and 
seu, and commended British manufacturers for looking ahead. 

‘the new conditions would be strange and uncertain, and 
there would be tremendous changes, but England's trade 
would continue to progress; no doubt there would be some 
difficulty in finding capital, but the British Empire, which 
had never yet defaulted, possessed unassailable credit, an 
liumense mercantile marine, vast Colonies with unlimited 
natural resources, and a population skilled in manufacturing 
and of indomitable pluck—with euch assets at command, the 
Einpire could never be insolvent. 

The time for talking was over—the time was now ripe for 
action. The problem was how to set about the capture of 
foreign markets. In the United States it was recognised 
that very large resources were necessary for such a purpose, 
and that the capital could only be obtained by arousing the 
interest and co-operation of the entire nation; thorough organi- 
sation, machinery for the investigation of foreign markets, 
competent men at the head, were indispensable requirements. 
Accordingly, à Corporation had been formed, with a capital 
of ten millions sterling, for the purpose of engaging in any 
kind of business, and was controlled by representatives of 
big companies in every branch of commercial activity. But 
the conditions in this country were different, and he did not 
recommend the adoption of the American plan. At present 
the British had no one echeme backed by powerful influence 
and sufficiently comprehensive to contemplate & successful 
attack on foreign markets; there was, in fact, a danger that 
the movement might dissipate itself in a number of small 
and separate efforts. Amongst tho essential factors of success 
were the assistance of the banke, the aid of linguists, the coin- 
bined support of the various transport agencies, the lielp of 
the Government in every possible way, and the assistance of 
the Press. The Government backing in particular must be 
effective. As the first tangible, constructive step towards the 
goal, he advocated the formation of a committee of experi- 
enced business men, on which all interests should be repre- 
sented, with a specially competent man at the head—a Lord 
Derby for commercial affairs. Let them enlist the banking 
interests, and send agents into the foreign markets with the 
weight of the whole country behind them. 

Mr. C. H. Merz emphasised the importance of making a 
beginning on the right lines. An organisation such as Mr. 
Thornton had outlined might be taken to be partly in exist- 
ence already. After the war, electrical manufacturers would 
have to go stil further on the lines this association was 
formed to promote. Hitherto the efforts of British manufac- 
turers had suffered from want of cohesion and organisation; 
when one required plant, etc., it was embarrassing to find 
that so many pcople all wan io quote for the same thing. 
This country did not take kindly to anything in the nature 
of a trust, but the Association would strengthen its posi- 
tion if it could agree that a certain number of manufacturers 
should manufacture certain articles— why should so many 
want to make everything? Economical production with small 
output was not possible, and competition had gone beyond the 
point up to which it was of advantage to the purchaser. 

The first essential to success in establishing a given export . 
trade was prosperity in that industry at home, wbich would 
secure to it financial support, as in the case of the textile 
industry. The electrical industry had suffered from the 
socialistic experimenta of Parliament, with the result tbat 
financial aid was not attracted, experience was not gained, 
inen were not trained. The Association ehould insist on being 
given the opportunity of acquiring experience at hoine; there 
was plenty of scope for it, in connection with our big indus- 
tries. Unless they could train the men at home, they could 
not successfully carry on trade abroad; the men sent overseas 
0 know their work, and the goods must be of the right 
quality. 

Mr. H. Gorpon SELFRIDGE said that after this war the 
business men of this country would have to take up the 
struggle, and should prepare for the task with tbe help of 
the best intelligence available to them. England had grown 
so rich that the commercial fight was hardly so attractive as 
in olden times, but there was plenty of sport in commercial 
warfare; there was also a duty laid upon the shoulders of the 
business men, who were the wage earners of the nation, and 
on their efforts would depend the rejuvenation of the national 
finances. This country was well able to stand the strain: it 
should now again seize and hold the position of the world's 
chief manufacturing, money-making, and producing country. 
The Governinent was made up of lawyers, who occupied too 
big a place in most governments, and it was useless to expect 
support from it—they must rely upon themselves; the business 
men should form their own committee and carry on without 
reference to the lawyers. Inertia must be over-ruled—those who 
Were aggressive must ignore those who were sluggish, and 
press on as in.the days following the Napoleonic wars, when 
Britain covered the world's requirements. All depended upon 
the spirit, enthusiasm, and imagination of the business men; 
never was there such a wonderful opportunity for a nation 
to make itself supreme. and to make the commerce of this 
country a most interesting career. Londoners could hardly 
realise what the name of London meant to the rest of the 
world; the prestige and respect attached to it made it a world 
asset. This was the first body he had heard of which had 
soveht to form a great combination that would set the pace 
for the rest of the nation; he approved of the idea of forming 
a vigorous committee, and declared that with the united efforts 
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of enthusiastic business men this country could do anything 
it chose. 

Mr. Cotton declared that they must fight the Germans to 
a standstill; the enemy had developed a great commercial 
wachine, with the aid of money obtained from British banks 
—what would they do for capital in the future? Already they 
were considering means for strengthening their strong organi- 
gution and overcoming the prejudice which had been created 
against their wares. 

Mr. S. Z. DE FERRANTI expressed the pleasure he felt at 
seeing the B.E.A.M.A. acting on the right lines to bring 
about success. The first thing to be done to promote trade 
after the war was to make sure of our own home market. It 
would be better for the country if British manufacturers con- 
sisted of a moderate number of very rich and prosperous 
concerns instead of many small and r ones. The electrical 
industry had suffered under conditions of the most severe 
competition and legislative restrictions 1n the 


brought out one's good qualities, but might be carried too 


far. In order to go ahead and secure command of the world's 


trade we must have plenty of money for development work. 
From a technical point of view, to arrive at the most perfect 
product required a steady flow of money and continuous 
progress; the development of the world's markete also required 
that plenty of money should be available. For these two 
reasons prosperity in the home markets was essential. After 
the war they must not work under excessive handicaps, they 
must be strong and have ample funds at command. America 
and Germany protected their home markets, and upon success 
at home Germany built up her foreign successes. Municipal 
enthusiasts here used electricity as their plaything for 
socialistic experiments, and the politicians killed what other- 
wie might have been another textile industry in point of 
national importance. The textile industry grew to huge pro- 
portions unhindered, whereas Parliament cramped the elec- 
trical industry, as it had also strangled the automobile indus- 
try. The greater the proepetiiy in any industry, the better 
for all the people. He fully endorsed what other speakers had 
said about the after-war campaign; they must use every pre- 
caution to conserve their energies. He himself held extreme 
views; they were dealing with an enemy. that was as un- 
scrupulous and dirty in commerce as on the field of battle, and 
à: vermin was exterminated without compunction, eo we 
should use every available method of crushing the enemy. He 
would like to see the allied natione utterly exclude everything 
Teutonice—forbid German ownership of property, refuse to 
hold intercourse with them, shut out their goods entirely. 
They must give no heed to objectors; the devil was always 
there, and would break out again if the chance were given. 
No half-measures—let them bar out the Germans from any 
chance of commercial recovery, by coinpletely closing the 
Allies“ markets to them; the enemy would never overcome 
this handicap and again become a great commercial power. 
But if such proposals were too extreme, at any rate let them 
do all that they could to protect home markets, and combine 
to fight for the world's markets. 

Mr. F. W. Wits, referring to Mr. Runciman’s recent speech, 
said that that gentleman planted a most insidious idea in the 
minds of the British public when he said that Germany was 
already commercially a defeated nation, lulling the people 
into a false sense of security. He could hardly pick up a Ger- 
man paper that did not show that Mr. Runciman was utterly 
mistaken. In Germany the co-operation of the Govern- 
ment with big businesses was a great success; the German 
Government promoted trade by means of its diplomatic and 
vonsular services. The German State-owned railways and 
canals and the great shipping lines co-operated, and three 
departments of the Government, with business men at their 
eads, were devoted to the same purpose. Germany was Low 
throbbing with movements and efforts directed towards the 
resumption of trade after the war, and was by no means com- 
mercially beaten. With 14 million square miles of territory 
and a population of 900 millions at her command, Germany 
was nowhere near famine, and could never be beaten by 
5 would have to be knocked out on the field of 
ttle. 

Winding up the discussion, Mr. Davenport said that 
most of thern agreed with Mr. Wile that there was too much 
optimism. A concrete organisation should be created, with 
representatives of all the principal engineering associations, 
for the single purpose of improving British industry: it was 
the duty of the leaders to keep the British engineering indus- 
try in as powerful a position as possible. With regard to 
trusts, they had no desire to become a trust concern; they 
Wished to adopt a reasonable and moderate policy, and the 
general desire to play the game would prevent the nauseous 
trust atinosphere from arising. The Association was ready to 
yin with the central organisation in helping all British indus- 
ines, and would do its share to bring about co-ordination and 
echesion of the interests involved, 

Mr. James Kerra was unable to speak at the meeting, but 
eunmunicated his views to the secretary. Hoe wished to point 
out that Mr. Runciman had been rather unfairly criticised, 
Whereas, for one thing, he had promised a new Patent Act. 
a matter of the first importance. Mr. Keith advocated the 
establishment of a real search for novelty and validity before 
an application for a patent was even entertained, the aboli- 
bon of renewal fees, extension of the period of the patent to 
17 years, Government protection for the bona-fide inventor, a 
special Court solely for trying patent cases, ete., and urged 


ast; adversity - 


that in the formulation of a new Act, inventors, engineers, and 
business men of the first rank should be taken into consulta- 
tion. The revolutionary Act of 1883 was framed and carried 
by a business man—the late Mr, Joseph Chamberlain— 
whereas the 1907 Act was drawn up by a lawyer, and, hence, 
had practically failed to give anything like satisfaction or 
justice to British inventors. He called for the exclusion of 
German and Austrian trade from our business relations for 
ever. 'The appointment of & Minister of Industry and the 
improvement of the patent law would bring this country 
into line with the United States, which would undoubtedly 
be our future principal competitor for the world's trade, and 
Britain would then have every chance of holding its own in 
the coming struggle. i 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter dan be published 
unless we have the writer's name and address in our possession, 


TS 


Electric Iron Connections. 


May I draw the attention of the manufacturers of electric 
flat-irons to the numerous inquiries I have received for 
an electric flat-iron that will not require its socket connection 
rewired, after a few months’ use? Almost everyone in the 
electrical profession must know of this trouble, which, I should 
gay, is caused by the electric flat-iron, when connected to the 
supply, and not placed with its face on a heat-conducting 
substance, reaching a very high temperature. The heat is 
conducted to the terminals and socket connection, passing 
along to the flexible cord. The conductor iteelf becomes hot, 
the insulation is slightly charred, and very quickly the con- 
ductor breaks. I have carefully examined the broken ends 
of the conductor and noted the dryness of the insulation, 
especially between the break and the socket connector. Could 
not this trouble be obviated by introducing a perforated 
socket connector that would allow a cool draught of air to 
pass through it? Surely this improvement would bring the 
electric flat-iron to a higher state of perfection. 


| | E. A. Deacon, Student I. E. E. 
Twickenham, January 19th, 1916. 
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The Institution of Electrical Engineers and Alien Enemy 
Members. 


The correspondence upon the above question and your 
references thereto have attracted considerable attention, and 
we have been much interested in the subject. 

With your kind consent we now propose to state our views 
upon the alien enemy question in general, and its application 
to alien enemy members of the Institution. We wish to state 
at the outset that we think the alien enemy (whether 
naturalised or not) should, for the reasons eet forth below, be 
excluded from any kind of association with true Britishers. 
The alien enemy has conclusively placed himself quite outside 
all claims to civilisation and consideration :— 

1. By the ghastly atrocities committed in Belgium, France, 
Serbia, and other countries pn helpless and innocent non- 
combatant inhabitants (Lord Bryce's report deals pretty fully 
with these matters, but the cases dealt with in the report are 
the least horrible, many others, of which full records are kept, 
being quite unfit for publication, and representing horrors un- 
speakuble). ete 

2. By the deliberate and wanton murder of civilian passen- 
gers on board the Lusitania and many other liners and ships. 

3. By air raids upon civilians in London and numerous 
other cities and towns, to say nothing of the destruction of 
valuable property. 

4. By the use of dastardly methods of warfare, such as gas, 
liquid fire, explosive bullets and the like, before unheard-of 
jn the annals of civilised warfare, and in direct contravention 
of its rules. 

5. By the murder of Nurse Cavell. 

6. By the diabolical treatment of Allied soldiers who have 
been taken prisoners by the enemy, but more especially those 
who are British. 

These crimes against humanity have been committed, not 
only by common soldiers, but in innumerable instances by 
officers and professional men, who, in many cases, have been 
taken red-handed at their foul and devilish work, or whose 
acts have been described on oath by reliable witnesses. In 
other cases they have been committed by the direct command 
of high officers or by their knowledge and consent. So much 
for the very brief résumé of the acts and nature of these high 
priests of "" Kultur.” 

The above proves that the alien enemy is either a degenerate 
of the vilest type. and his once much-lauded and advertised 
civilisation Only the thinnest veneer, which was both put on 
and stripped off at will to serve liis own unworthy ends, or 
he has always been at heart of the most brutal and degraded 
nature, and has succeeded in concealing the fact as long as it 
suited his plans. 
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In any case, he has effected his purpose in worming his 
way by treachery and deceit into the confidence of the world 
at large, and now laughs at the fools who accepted him at 
his own valuation and made a friend of him. In August, 
1914, he began to reveal his true nature, and has continued 
to do 60 more and more plainly every day up to the present 
tune. 

It has been urged that to class the naturalised alien with 
all the others of his race generally would be an injustice. 
Suppose such may be the case with a few individuals; is it 
not better that a few may suffer some sort of injustice than 
that the many should escape punishment? How many thou- 
sands of innocent men, women and children have suffered the 
vilest torture and death at the hands of the bestial and brutal 
enemy? yet an outcry is raised because it is proposed to give 
a few naturalised alien enemies the cold shoulder. Cases have 
been cited of alien enemies who have been naturalised in 
England for a number of years and who have relatives fight- 
ing for us. We have frequently heard that the love of the 
alien enemy for his country amounts almost to a religion, 
and that patriotism is far stronger amongst them than 
amongst Euglishmen. If that be so, and we have no reason 
to doubt it, the reasons for distrusting the naturalised alien 
are increased.“ 

When the hypothetical alien (now naturalised for many 
years) first caine to this country, he came not for his coun- 
try'8 good, but obviously in hie own interests. His attach- 
ment (f he has any) is, therefore, a purely selfish one, and 
if he is in accord with his sons or other relatives fighting 
against his Fatherland, he is obviously a traitor to his own 
country, and cannot, therefore, be trusted to be loyal to any. 

Suppose the enemy succeeded in landing in England, and 
even reached London: which side do you suppose the 
naturalised alien would take, bearing in mind the record of 
his race? After all, his naturalisation is represented but by 
a scrap of paper, and as a leopard cannot change his spots, 
so the alien is an alien still, and can become de-naturalised 
as easily as he was naturalised, and, indeed, very much more 
easily, for all he has to do is to put the papers in the fire and 
he becomes a true and faithful member of the Fatherland 
again. No, sir, if a tiger lives in a stable, or is even born in 
a stable, he does not become a horse, but remains a tiger for 
the rest of his life, and, although he may be apparently 
tamed, his true nature will be revealed under provocation. 

War with our present enemies (at one time our dear and 


frusted friends) has been forecast for years, and those who: 


ought to know have eaid that it was not intended to embroil 
England at present, but when France and Russia had been 
laid low, and the enemy had had time to recuperate (say, in 
ten years or so), then England's turn would come. 

In this connection it is instructive to note that Dr. Klingen- 
berg delivered a few years ago at the Institution an address on 
how to supply light and power to Tandon, and advocated one 
or two huge generating stations for the purpose, the present 
generating stations to be turned into sub-stations and distri- 
buting centres; in other words, putting all our eggs into one 
basket (or two at the outside). A scheme was ultimately 
proposed, more or less upon these lines, and was urged by 
the promoters as the ideal thing, whereby everybody was to 
get a supply for next to nothing. 

Now, euppose this scheme had gone through, it would 
probably have been completed just in time to suit the enemy. 
An air raid or two, and what condition would Tendon be in? 
Two well-aimed bombs upon two splendid targets, and 
london would be in a state of chaos. One more upon 
the gas works and the work would be complete: all 
lights out and munition works shut down. “ Far-fetched,” 
«ome may say; but is it? We know only too well, by bitter 
experience, the craft and foresight of the enemy. Ask 
America and practically every other civilised State in the 
world who are hag-ridden by the enemy, and can scarcely 
call their souls their own, what they think of it. 

The danger to England is a very real one, for she has never 
before had to fight an enemy who does not possess a scrap of 
honour, or even common honesty, and as she cannot use 
similar weapons and means used by the enemy, she and her 
allies are at a great disadvantage, and have been from the 
beginning. Tf we had had an honourable foe to deal with 
the war would doubtless have been over long ago. 

One fact is plain to all but those who wilfully, and perhaps 
intentionally, close their eves, and that is that Germany must 
go under, or England will do so sooner or later. How anyone 
ean have the slightest confidence in any member of a race 
possessing a philosophy and morality (or. rather. lack of 
morality) such as they possess, to say nothing of their blas- 
phemous hypocrisy. is a Inysterv to all who are not biased 
in their favour, rather than in favour of their own flesh and 
blood and the land of their birth. 

We have been told that many naturalised alien. enemies 
have expressed their regret and horror at the foul acts of their 
countrymen, Quite 60; and the Kaiser, according to his own 
statement, “wept tears of blood" for poor Servia! 

It is surprising that any action. should be necessary to 
remove the names of alien enemies (naturalised or not) from 
the Roll of the Institution, as, knowing the publie feeling in 
the matter and the diabolical acts of their own countrymen, 
they should have resigned long ago. We can only assume 
that, like their fellow-countryinen. still in the Fatherland, 
their hides are too thick to be affected by any amount of 
castigation, Until the alien enemy is known for what he is 


worth with all his scheming and plotting, and driven out of 
the society of decent men, we will set our faces against him, 
whether he is naturalised or not. We have not the slightest 
feeling againet any individual personally, but we are eupport- 
ing a general principle, and shall continue to do so even if a 
few, apparently harmless, are sent to Coventry.“ 

It is suggestive that the Government of Australia has just 
given notice that within three months all alien enemies, 
whether naturalised or not, must resign their holdings in any 
company incorporated within the Commonwealth. All honour 
to our eplendid Colony for setting such an admirable example 
of patriotism to the mother country, who, we fear, badly 
needs it. 

In conclusion, we re-assert that we are wholehearted for 
the exclusion of all alien enemies, whether naturalised or not, 
from the Institution of Electrical Engineers and every other 
society of true Britishers. 


Six Borough Electrical Engineers, 
Members of the I. E. I. 


P.S.—Sinee the above was written a notice has appeared 
in your issue of January 21st that the Council of the Institu- 
tion. has passed a resolution that they are of opinion that 
Clause 41 of the Articles of Association provides sufficient 
means for the expulsion of undesirable persons (whether alien 
enemies or not) from the Institution. We would point out, 
however, that it would appear that under Article 41 each case 
has to be taken separately, and as this amounts to an attack 
upon individuals, we strongly object to this being done, aa 
we have stated that we have not the slightest feeling against 
any individual personally, but are supporting a general prin- 


, ciple. 


Electrolytic Copper. 


May I trespass on your space with just a few lines, even at 
the risk of repeating myself, in reply to Mr. Welbourn's 
courteous letter in your issue of January 14th? 

His Manchester address was such an able expression of all- 
round knowledge of the subject that I should not venture to 
critciee anything except the scientist's tendency to succumb 
to the attractiveness of a formula. 

Hard-drawn copper wire in various sizes is produced by 
various methods, partly from necessity and partly to suit the 
convenience of inanufacturere, or the purpose for which it is 
used; consequently, the resulting properties have no fixed 
relation to the area or to the diameter, and it is impossible 
io define them by a single expression in terms of either of 
these throughout the whole range of sizes in use, without 
considerable inaccuracy at some point or other. 

l'or this reason I have always deprecated the introduction 
of any formula such as Mr, Pye's as a standard definition, 
and I am strengthened in my objection by learning that this 
formula is actually being used by engineers. I think in such 
case they may, in many sizes, either be contenting themselves 
with an unnecessarily low grade of wire, or may be adopting 
a larger factor of safety than is needful, to the detriment of 
both economy and appearance in their work. 

Although I write, as Mr. Welbourn truly remarks, from the 
point of view of the manufacturer, yet I believe the interests 
of manufacturers and users are practically identical in this 
matter, in so far as both want a specification for any given 
size of wire which will ensure its being the most suitable for 
its purpose that can be obtained without entailing undue cost 
or difficulty, either in manufacture or in testing. I do not 
think that either are particularly interested in a definition 
Which is not capable of being used as such a specification, but 
may have the appearance of having been so intended. It was 
for this reason that the Standarde Committee agreed to follow 
my suggestion and to make their definition simply a broad 
statement, marking approximately the dividing lino. between 
hard and soft copper, and I fear I must disclaim having any 
better definition to suggest. If, however, through the 
collaboration of scientists, users, and manufacturers, a etan- 
dard specification for every size could be drawn up which the 
H. S. C. could adopt, we should have something of great prac- 
tical value. 

Mv idea of the procedure would be something on the fol- 
lowing lines :— 

First collect together a considerable number of samples of 
wire of each of two sizes. one being comparatively thick, such 
as 3/0 or 4/0, and the other a thin size, say, 10 or 12 S. w. G. 
and on each of these sets carry out very complete tests, includ- 
ing breaking stress, elastic limit. limit of proportionality, 
extension, total elongation on fracture, as well as wrapping 
and bending teste—(torsion, T think, might be omitted as 
being somewhat liable to variation through differences of 
manipulation). An examination of the figures obtained would 
show how far a definite relation exists between the properties 
most valuable to users and the simpler tests which can be 
easily applied without liability to dispute. If the result were 
satisfactory, a much smaller number of tests on other sizes 
would be sufficient to establish the standard that might 
reasonably be asked for in the simple tests selected, and the 
properties Which engineers could rely upon being proved by 
them. 

Thos. Bolton. 

London, January Sth, 1916. 
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WAR ITEMS. 


Alter the War Trade.—Speaking at a luncheon given in 
his honour at Cannon Street Hotel on Friday last, Sir George 
Reid, M.P., said, as«reported in the Press:—'' Might he 
suggest to those whom he was addressing that all the 
patriotism Which they might devote to revising our tariff 
arrangements and our national trade would not come to 
much if they did not develop their own intelligence and 
reform their methods of trade. There was a wonderful slow- 
ness about this country. Practical business men were wanted 
to du spade work for the statesmen, each to go boldly into 
his own. branch of industry, always bearing in mind the 
needs of the future. And when the spade work was done, 
then let the Royal Commission come. A multitude of in- 
terests had got to be established; and we must first rely on 
practical experts of British trade to prepare cases for the 
consideration of the statesmen. There were many men in 
the City who could render enormous services to the whole 
Empire by reviewing intelligently and earnestly all the facts 
of the present and the past in order to enable statesmen to 
make a really good piece of work of the restoration of the 
vitality of the Empire." Sir George Reid may take it for 
granted that if the statesmen of this country are really in 
earnest in regard to adopting a safe line for the development 
of the Empire in the future, they will not find the practical 
trade experts wanting in willingness to place their knowledge 
at the Empire’s disposal. What the Empire will become in 
the years that follow the war must inevitably be influenced 
by the new trade and industrial policy that is evolved from 
all our present discussion and as the result of conferences 
with the Colonial and Allied representatives. 


Registration of Firms Rejected.—In the House of Lords, 
on January 19th, Lord Southwark moved the second reading 
of the Registration of Firms  Biil. According to the 
"Times ” report, he explained that its object was to secure 
that every firm carrying on business in the kingdom under 
a trade name which did not consist of the full names of all 
the partners without any addition, and every person carrying 
on business under a trade name containing any name or 
addition other than the person's full name, should register 
the name under which the business was intended to be 
carried on, together with the nature and place of the busi- 
ness, the full name, address, occupation of the person or 
persons carrying on the business, and the names of any 
foreign partners. Germans and Austrians trading here were 
forewarned of the war and took English or French names 
or some trading name to conceal their origin. It was cer- 
tainly desirable that trading under assumed names should 
cease. The practice had developed considerably during the 
last few months. The Duke of Devonshire said it would be 
a serious undertaking to compile a register of the kind sug- 
gested in the measure, and it would greatly increase the work 
of the Board of Trade in a time of great pressure. He sug- 
sested that the measure should be re-introduced in another 
“ssion with a view to its consideration by a Select Com- 
mittee. The second reading was negatived. 


Women Electricians.—Following upon a consultation with 
various officers of the Labour Exchange on the proposal 
submitted by him to the Liverpool branch of the Electrical 
Contractors’ Association on the training of a certain number 
of women in branches of electrical work, Mr. Arthur Angers 
has submitted his scheme to the Minister of Munitions. In 
effect, his plan is that women from the age of 20 to 27 or 
23 should be employed in the allied electrical trades, for the 
double purpose, he states, of releasing men to take an active 
part either in direct military service or else in war work. and 
of saving an important industry, which in normal times 
emplovs thousands of men, from bankruptcy. The positions 
found for these women must be vacated for the electrician- 
soldier after the war. The women shall be instructed in 
electrical work by qualified instructors, and shall, after pass- 
ing an examination, be paid the same wages as men thus 
emploved. After suggesting other details, Mr. Angers asks 
for a conference of representatives of the emplovers and of 
the Electrical Trades Union to consider the scheme.— 

Liverpool Post.“ 

German Capital in Swiss Undertakings.—A step recentlv 
taken bv the Swiss Government shows that certain aspects of 
the present. war have not failed to impart their natural 
Instruction even in neutral countries. The A. E. G., of Berlin, 
were holders of shares in the Oberargau-Seeland Railway 
to the nominal value of 110,000 fr., on which 292,000 fr. 
were paid up. The Swiss Government have now called 
upon the railway companv to repav this sum, with interest, 
to the Berlin company, and thus abolish the foreign invest- 
ment. Similar action has been ordered in the case of a 
Strassburg company. These steps, it is stated, are taken 
In the interests of Swiss industry. Commenting on the 
matter, the Swiss journal “ Electro Industrie," which, by 
the wav, declares itself in sympathv with the Central Powers, 
observes: ** Our authorities are beginning to show a true 
comprehension of the industry of the country and of a 
national method of thinking and acting.“ 

Engineers Wanted for the Naval Air Service.—The Roval 
Naval Air Service calls for ‘ skilled engineers, especially 
those with experience of internal combustion engines, for 
deferred entry or immediate service. 

\ 
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* Key " Industries.—Speaking at Huddersficld, Sir Alger- 
nou Lirth, president of the Associated Chambers of Com- 
merce, said, according to the Times,” that the Advisory 
Committee which had been formed to consider what was 
necessary to continue the enterprise against German, com- 
petition, had made its report, and this would shortly be pub- 
lished. Among the industries which had been considered 
were those in which Germans had specialised and had gained 
an absolute monopoly before the war. These were the 
'* key " industries which manufactured basic materials so 
essential to the important industries of this country. The 
advisory committee had represented in their report to the 
Government that immediate steps should be taken, by a 
subsidy or a guarantee of protection to these new enterprises, 
to develop them by assuring, in the national interest, re- 
muncration to those engaged in them. The committee hoped 
to extend investigations to other industries which the Ger- 
mans had specially studied. 

Serbian Relief Funds.—Jo avoid any possibility of con- 
fusion in the administration of contributions intended for the 
benefit of the distressed Serbian population, the Serbian 
Legation requests that subscriptions intended for the Serbian 
Relief Fund, of which H.M. the Queen is Patroness, should 
be sent to the Earl of Desart, K.C.B., at the offices of the 
fund, 5, Cromwell Road, South Kensington, S.W. The 
Serbian Legation will continue to receive subscriptions for 
the following Serbian funds:—The Archbishop of Belgrade's 
Fund, for the families of the killed and wounded soldiers. 
The Society of the Serbian Red Cross. The Parliamentary 
Commission for the Refugees. The Society of St. Helena, 
for the orphans whose parents have been killed in the war. 
All contributions addressed to the Serbian Legation (195, 
Queen’s Gate S.W., London) for these funds will be grate- 
fully received and acknowledged. d | 


Australian Metals: The Enemy Control Question.—In the 
House of Commons, on Monday, Sir Philip Magnus asked 
the Secretary of State for the Colonies what had been the 
result. of his communications with the Government of 
Australia respecting measures to carry out the desire of that 
Government to free the metals of the Commonwealth from 
enemy control and to encourage their development for the 
benefit of the industries of Australia and the British Empire., 
Mr. Bonar Law, in reply, stated that this important subject 
was one which the Prime Minister of the Commonwealth 
had telegraphed his desire to discuss personally with him 
during his forthcoming visit to this country. 

Tyneside Engineers and the Dilution of Labour.—At a 
conference representing Tyneside members of the Amalga- 
mated Society of Engineers, united machine workers, steani- 
engine makers, and electrical engineers at Jarrow, on Satur- 
dav, the Government proposals on the dilution of' labour 
were discussed for three hours on the receipt of a report 
from the London conference. No resolution was come to 
on the report, but the meeting criticised the methods adopted 
by their leaders when they met members of the Government, 
and passed a resolution thereon.—'' Birmingham Daily 
Post." . 


Russia After the War.—The '' Times"! states that the 
Russian Cabinet has decided to create a Higher Council of 
Ministers to consider*questions relating to the country's 
economic, commercial, and industrial position in respect of 
the war. i : 


War Bonus Refused.—The Portsmouth Corporation having 
decided to adhere to its decision to refuse to grant a war 
bonus to its emplovés, the men, who number some hundreds, 
and, it is stated, include those engaged in connection with 
the electric light and power system, gave notice that 
they would cease work on February 2nd unless such bonus 
were granted. 

Germany's Pig-Iron Production.— Ihe German output of 
pig-iron in December amounted to 1,029,144 tons, as com- 
pared with 855,186 in December, 1914, or 33,189 tons per 
working day, against 27,564.— Times.” 

Enemy Trading in South Africa.—4 Reuter dispatch 
from Durban says that an anti-German movement, the object 
of which is to induce the Government to prevent enemv 
subjects from trading within the Union, is being vigorously 
prosecuted. ` 


NEW ELECTRICAL DEVICES, 


FITTINGS, 
AND PLANT. | 


Lamp-Locking Devices, 


THE EDISON & SWAN UNITED ELECTRIC LIGHT Co., LTD., of 
Ponder’s End, Middlesex, have forwarded us copies of their 
Leaflets Nos. A 3,128 and A 3, 130, dealing with Lamlok 
Specialities.” 

Fig. 1 shows a Jamp-locking Jampholder which can only be 
unlocked with a key held by the person responsible for the lighting 
arrangements. By this means thieving, changing small C. P. for 
higher «.P. lamps, &., is eliminated, and a great saving assured to 
many lurge public buildings, ö 
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It will be seen that a pin passes through a channel in the lamp- 
holder, and, when locked by turning the key, the rounded end of 
the pin engages with the lamp cap, thus preventing the upward 
cee of the lamp necessary to release it from the bayonet 
catch, 

Figr. 2 and 3 show a lamp-locking ring which can be used with 
any existing bayonet holder, plain or screwed, or batten holder. 


Fids. 2 AND 3. 


FId. 1. 
LAMP-LOCKING LAMP-LOCKING RING, SHOWING 
METHOD OF ATTACHMENT, 


LAMPHOLDEB. 


Once the lamp is locked it cannot be removed until it is unlocked 
by the special key provided, whioh is sufficient to control any 
number of lamps. 

The bayonet pins are engaged with theinternal groove on the ring, 
through the slots in the ring; the lamp is put into the holder, and 
the ring turned round until the locking-pin is oppositethe bayonet- 
slot, on the holder ; the pin isthen sorewed down into the bayonet-alot 
with the key provided. When the lamp is securely locked, a small 
cap is slipped over the boss on the ring. 


Mazda Revolving Lamp Shade. 


We understand from the BririsH THOoMsoN-HousTON Co., LTD., 
of Mazda House, 77, Upper Thames Street, E.C., that they have 
still available a few of the Mazda revolving lamp shades, such as 
we illustrate in fig. 4. This effective little advertising device 
comes to dealers packed in a neat fiat packet containing all the 
necessary parte and simple instructions to enable it to be erected. 


Fig. 4.—REVOLVING LAMP SHADE, 


The shade proper rests on the tip of the Mazda lamp, the warm air 
from which, rising through the shade, operates an ingenious fan 
disk which causes the shade to revolve. 

The advertising efficacy of devices in motion is doubtless 
familiar to readers, and this particular device can be ERSTES 
even where lighting restrictions are severe, 


American Carbons for Italy.—An American Com- 
merce report says :—' The Catania Street Railway and Lighting Co. 
has placed an order for 19,400 American light carbons as the 
result of a Trade Opportunity published in 'Commerce Reports.’ 
This initial purchase of American lighting aupplies for Catania is 
importent in that subsequent orders will follow, in all probability, 
for other cities and towus in the district, As a rule, the difficulty 
lies in securing the initial order." 


LEGAL. 


Re Essex BATTERY AND MANUFACTURING Co. 


On Friday, before his Honour Sir W. Lucius Selfe, in the Maryle- 
bone County Court, Messrs. Napier, Kimber & Co., electrical 
engineers, Bayswater Road, W., sought to recover £28 178. 6d., 
which had been peid to the Eiger Battery Manufacturing Co., of 
II ford. 

Mr. ARTHUR KINBER, one of the plaintiff firm, stated that in 
November last they had 976 faulty batteries, 411 of which were 
returned to the company and the balance were waiting to be 
returned. £30 had been paid. The defective batteries were 
returned to the defendants, and as they were not redelivered he 
had made inquiries and found that they firm had gone away. 

His Honour: What was wrong with them? 

WITNESS : We could get no voltage from them. These refills 
are guaranteed for six months, and in three weeks they were use- 
less. I sent to Ilford to see about the defective batteries, and 
found the works closed and the firm gone. 

His HoNoUR: And I expect your money has gone with them. 
You can have judgment for what it is worth, with coste. 


BELFAST SLANDER ACTION. 


In the King's Bench Division, Dublin, before Mr. Justice Madden, 
Mr. T. W. Brown, on behalf of Mr. Alex. Bryoe Farrell, of 
Ravenhill Park, Belfast, resident superintendent in the central 
electrical station at East Bridge Street, plaintiff in an action 
against Mr. Thos. W. Bloxam, chief electrical engineer for Belfast, 
applied fer an order for the discovery of documents. He stated 
that the action was for slander of, and concerning the plaintiff, in 
the way of his business, Plaintiff's complaint was that on 
Ootober 29th, 1915, defendant stated to Alderman Tyrrell 
and Councillor Daff, at the electrical station: “Main feeder 
cables in the tunnel in subway were supported and clamped 
in a manner likely to destroy the cable, and to be a danger 
of fire in the station, and that Farrell was responsible for 
this; that cheap cotton flex was used where cables should have 
been used as a lead for current to a lamp at a small auxiliary 
engine, and that Farrell was responsible for that ; and that Farrell 
was irreconcilable, and was causing disorganisation in the station, 
so much so that he (defendant) would prefer to carry on the next 
two months’ work without anyone, rather than with Farrell." 
The plaintiff said that the works referred to were done under the 
direct superintendence of the defendant; that defendant signed 
the order for the materials ; and that if anyone was responsible, it 
was the defendant. The defence, Counsel added, was a traverse of 
the cause of action, and, in addition, a plea was entered that the 
communications were privileged. 
Mr, JUSTICE MADDEN made the order applied for. 


Port OF LONDON AUTHOBITY'S APPEAL, 


On Friday the Court of Appeal, composed of Lords Justices 
Swinfen-Eady, Pickford and Bankes, disposed of an appeal by the 
Port of London Authority against the refusal of the Lord Chief 
Justioe to enter judgment in their favour in an action brought 
against them by the widow of an electrician named Blatch, who 
fell into a graving dock belonging to the appellanta, and was 
drowned. The accident occurred on a dark and foggy night when 
the deceased was returning from the Millwall Dock, where he had 
been employed on a ship, in connection with certain electrical 
fittings. At the trial the jary disagreed, and the defendants 
applied for judgment. The learned Judge, however, would not 
accede to this, and the plaintiff set the case down for retrial. The 
present appeal was advanced so that it might be disposed of before 
the case was reheard. 

Their Lordships allowed the appeal, and entered judgment for 
the defendants, holding that there was no evidence called by the 
plaintiff of any breach of duty by the defendants towards the 
deceased, nor any evidence that the defendants omitted any pre- 
cautions usually or ordinarily taken by the owners of graving 
docks 


MUNITIONS CASES, 

AT a sitting of the Oldham Munitions Tribunal last week, a local 
electrical firm complained that a volunteer munitions worker had 
committed a breach of Sub-Sec. 1 of Sec. 6 of the Act—& Sub- 
Section which makes it an offence for a munition volunteer who 
enters into an undertaking with the Ministry of Munitions to act 
in contravention or not fully to comply with the undertaking. 
It appeared that the man had been working for the firm for some 
years, and on January llth he oeased work and refused to yo 
back, stating that he was tired of the job and felt unsettled. The 
Trade Union Secretary stated that although the man was a 
munitions volunteer he had never been “ transferred " to the works 
by the Ministry of Munitions.— Mr. W. Sellers (President): But he 
was working there when he became a volunteer.—The Secretary 
stated that there were hundreds in the country similarly situated, 
but they did not oome under Sec. 6 until they were transferred 
and their war badges were changed. The badge was not changed 
until the man waa transferred.— The employer said he would take 
the workman back at once, and the Trade Union official said he 
would advise the man to return.— The President of the Tribuna: 
agreed to a suggestion that he should cause a letter to be sent to the 
Ministry of Munitions asking for a ruling as to when a man was 
to be considered transferred. Such a ruling, it was stated, would 
be of great value in the country, 


/ 


ee "— y umm — — 


J 


— — —— — — — — p 


Ee eT I I ——————— Y E SE b I TY IIE FT IS TT TI CIT MEI TE IC GEES TLL TT bpb EOE D E EA O E T E ISI a TM EMO TIRE 


Vol. 78. No. 1,992, Janvary 28, 1916) THE ELECTRICAL REVIEW. 


111 


AN IBISH ARBITRATION. 


MR. A. E. Porte, M. I. C. E., has concluded arbitration proceedings 
in Dublin concerning a dispute between the Marquis of Sligo and 
Mr. T. E. Brunker, electrical engineer, Dublin, in respect of an 
installation of electric lighting in West port House, Co. Sligo. Mr. 
Brunker claimed £100 as extras, which were disallowed by the archi- 
tect, Mr. R. E. Mellon, Dablin, and a sum of £156 was deducted for 
work alleged not to be in conformity with contract. Lord Sligo 
counterclaimed for penalties for delay. 

The ABBITBATOR said he would inspect the premises before 
giving his decision. 


BUSINESS NOTES. 


Wholesale Traders’ Association.—The 13th annual 
meeting of the Wholesale Traders’ Association for the Protection 
of the Hardware, Furnishing and Metal Industries, Ltd., was held 
at the registered offloes, 26, Corporation Street, Birmingham, on 
January 17th, Major J. H. Cartland, J.P., presiding. 

The chairman, in presenting the report and balance sheet, 
referred to the death of Mr. Thos. Cumberland, who, as late chair- 
man, had presided over the deliberations of the Board since 1902. 
The operations of the Association had again been fully maintained, 
and the members had made extensive use of ita various depart. 
ments, which had afforded them exceptional facilities and assist- 
ance in many directions in the present crisis. 189 new members 
had joined the Association during the past year bringing the total 
membership up to 3,082. The speaker said that notwithstanding 
the war and the fact that a large number of firms were doing 
Government work, and, therefore, were not seeking to open new 
accounts, the number of status inquiries sent in during the year 
had reached the total of 92,173, thereby showing that there was 
still a good general trade being done by the various manufacturers 
and merchante throughout the country, and that & large number 
of orders had been received from Foreign and Colonial markets, 
which they were unable to execute at the present time, With 
regard to the debt recovery department, the number of cases sent 
in for collection was 15,233 against 18,126 during the previous 
year, showing an increase of 6j per cent., and representing a total 
credit of upwards of £171,000. Oat of this sum he was able to 
report that only about 10 per cent. proved irrecoverable or bad. 
With regard to the insolvency department, companies’ liquidations, 
Ko., a large number of cases were reported to the Association 
during the year, meetings attended, and action taken in the interests 
of members. In several inatances the result has been an increased 
dividend for the creditore, and it was essential that members 
should make the fullest use possible of this department as occasion 
arose, There was still an impression in the minds of some of the 
emall traders that a sort of moratorium still existed, and that 

there was no reason to pay their debte. This, of course, was 
absurd as the only exception now prevailing was that no person 
should have judgment enforced against him by execution, if there 
was reason to believe that the debt was owing to adverse oircum- 
stances brought about by the war. It was reported that a Bill 
was shortly to be introduced in the House of Lords for the regis- 
tration of persons and firms carrying on business in Great Britain 
and Ireland, and this was a measure which the Association had 
long advocated through different channels for some time past. 


Liquidations, — J. WHITEHOUSE, LTD., 15, The 
Parade, Golder's Green, Middlesex.—The winding up order in 
this matter was made on the petition of two oreditors, and 
according to the figures prepared, the liabilities amounted to 
£993, to meet which there are assets of £917. After deducting 
the claims of preferential creditors and claims of debenture- 
holders, the assets were reduced to £167, the estate disclosing a 
deficiency of £827 as regards the unsecured creditors, whilst as 
regards the contributories the deficiency amounts to £1,984. It 
appears that the company was registered on June 23rd, 1914, and 
was formed to take over a3 a going concern the business of au 
electrical engineer, &c., carried on by J. Whitehouse, at 15, The 
Parade, Golder's Green. The contract for sale to the company was 
dated August 22nd, 1914, and it provided that J. Whitehouse should 
sell to the company the goodwill and connection of the business 
of electrical engineers formerly carried on by J. R. Whitehouse, 
and the stock, fixtures, plant and book debte, and also the lease- 
hold hereditaments belonging to him, and he agreed to grant a 
gub- tenancy of his shop at an annual rent of £100. The nominal 
capital of the company was 4 3.000 divided into 3,000 shares of £1 
each, The company was promoted by Mr. Whitehouse. The 
property acquired by the company totalled £2,297 odd, while the 
liabilities were stated to be £1,152 unsecured, the proprietor's 
capital being £1,145. The trading account for the six months to 
June 30th, 1914, shows a net profit of £426 odd on a turnover of 
£1,858, the productive wages being shown at £300, and other 
drawings and salaries £171. The consideration to be given by the 
company was, as to part, the allotment to him of 1,155 fully-paid 
shares in the company, and as to the remainder an undertaking by 
the company to pay all debts and liabilities of the vendor in 
relation to the business. The shares were duly allotted to 
J. Whitehouse, who still holds them. The first director of the 
company was J. Whitehouse, and he was appointed permanent 
Managing director under the articles. Mres. Whitehouse is also 
taid to have been a director, but there is no record of how she 


became one, as she was not nominated under the articles, nor was 
she elected at any meeting so far as the minute book shows. 
Mrs. Whitehouse appears to have resigned as a director on 
August lith, 1915. By a service agreement with the company 
J. Whitehouse was to receive a salary of £312 & year and £208 a 
year for expenses, and on December 20th, 1914, Mrs. Whitehouse 
was voted a sum of £55 to cover the director's fees and expenses 
incurred. This sum appears to have been taken to the oredit of 
J. Whitehouse's salary account. The company being a private one, 
no capital was offered for public subscription nor was any 
prospectus issued. Mr. Whitehouse holds 1,155 shares in the 
company, and Mrs. Whitehouse is the holder of one share. From 
the minute-book, however, it would appear that applications were 
made for two shares by another person, and it was resolved that 
these should be daly allotted to him. No share certificate book 
has been produced. Apparently the company ever since ita 
formstion has traded at a loss, there being, in fact, a net loss of 
£217 on the trading for the first 12 months. The failure is 
ascribed to stoppage of work owing to the war, although in 
November, 1914, the company extended it business by taking 
additional business premises at Child's Hill. Further inveetigation 
is to be made into the affairs of the company. 

CANADIAN-BRITISH ENGINEERING Co., LTD.— This oompapy is 
winding up voluntarily with Mr. R. G. Sidford, 20, John Street, 
Adelphi, W.C., as liquidator, A meeting of creditors is called for 
February lst. e 

SCIENTIFIC MANUFACTURERS. LTD.—This company is winding 
up voluntarily, with Mr. A. H. Partridge, 3, Warwick Court, 
Holborn, London, as liquidator. 

HELE-SHAW PATENT CLUTCH Co. Lrp.—This company is 
winding up voluntarily, with Mr. W. G. Needham, Holly Bank, 
Oldham, as liquidator. A meeting of creditors will be held on 
January 31st, at Hartford Works, Oldham. 

AUTOMATIC ELECTRIC BLOCK SIGNALLING Co, LTD.—This 
compauy is winding up voluntarily, with Mr. A. Colls as liquidator. 

ELECTRIC RAILWAY SIGNALLING SYNDICATE, LTD.—A meeting 
is called for March lst, at 32, Great St. Helens, E.C., to hear an 
account of the winding up from the liquidator, Mr. C. F. Palmer. 


Bankruptcy Proceedings.— G. E. Bonner, electrical 
agent, 105, Fox Lane, Palmer's Green, Middlesex.— Receiving order 
made January 19th, on debtor's petition. 


Book Notices.—“ Key to the London Telephone 
Directory and Business and Trades Directory." Vol. II, No. 2. 
September, 1915, to April, 1916. London: W. H. Smith & Son. 
Price 58. net. 


" Annuaire pour l'An, 1916.“ Paris: Gauthier-Villars et Cie. 


Price 1 fr. 50. 
"The Two-stroke Engine" By Dr. A. M. Low. London: 
Temple Press, Ltd. Price Is. 6d. net. 
Calendars, Catalogues, &¢.— Messrs. ALFRED 


GRAHAM & Co., of St. Andrew's Works, Crofton Park, London, 
S. E., have sent us one of their desk blotting pads, with diary pages 
interleaved with blotting at the left-hand side. They have also 
issued their usual usefal book of time and speed tables for 1916. 

Messrs. THOMAS WHITTLE & Sons, LTD, Warrington.— 
40-page catalogue, giving full particulars and sizea of their patent 
belting, which is a combination of leather and steel links. A large 
number of excellent half-tone pictures show the application of the 
belting in the driving of electrical and other machinery. 

Messrs. SIEMENS Bros. & Co., LTD., Woolwich, S.E.—Reprint 
of pages 903-908 of their Catalogue No. 510, giving revised prices 
of their jointing materials consequent upon the alterations in cost 
of materials, &oc. 

Messrs. A. G. THORNTON, LTD., Paragon Works, King Street 
West, Manchester.—Two new catalogues—drawing office and 
pocket edition respectively—of drawing, surveying and scientific 
instruments and drawing office materials. The former is a publi- 
cation of nearly 450 pages, and it containa illustrated descriptions, 
price particulare, and a telegraphic code, relatingito a very com- 
plete collection of instruments and equipment. The pocket edition 
consists of some 160 pp.8of material concerning a selection of 
instruments and materials suitable for draughtemen and studente. 
The first of these catalogues was in preparation prior to the out- 
break of war, and the prices therein are based on pre-war factory 
costa. 

"72" ELECTRIC LAMP MANUFACTURING Co., LTD. Standen 
Road, Southfields, London. S.W.—Catalogue No. E 502 giving 
some particulars of the Z" drawn-wire lamps and half-watt 
lamps, also prices of same. The pictures include some views of the 
stores, the filament winding department, and the test-room at South- 
fields. 

Mssks. ISENTHAL & Co, Denzil Works, Willesden, N.W.— 
32-page illustrated catalogue and price list of slate rheostate of 
many different types, also tubular rheostats. Diagrams of con- 
nections are given. The rheostats are of all-British type and manu- 
facture, and they are finding an increasing market in the Allied 
countries. Two other sections of the catalogue dealing with field, 
arc lamp resistance, dimmers and special types, are in preparation, 
and will be issued shortly. 

Messrs. J. H. TUCKER & Co,, King's Road, Hay Milla, Birming- 
ham.—Detailed lists of fuse and distributing boards, main 
switches, and miscellaneous items that are in stock. 

THR NOTTINGHAM SOCIETY OF ENGINEERS has sent us one of 
its pocket diaries for 1916. A full list of officers and members of 
the Association is given, aleoa listof kindred Associations, together 
with a number of engineering advertisements, these preceding a 
Letts's note-hook and diary. 
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Private Arrangement. — JosePpH PERCY ANDREW, 
trading as the Ray Electric Co., 82, Woodgrange Road, Forest 
Gate, and 350, High Street North, Manor Park, electrical engineer. 
A meeting of the creditors of the above was held on Monday, at 


the offices of Messrs. Henry Sydney & Son, solicitors, 185, Alders- ` 


gate Street, E.C. A statement of affairs was presented which had 
been prepared by Messrs. Poppleton, Appleby & Hawkins, and 
which showed total liabilities of £1,706, exclusive of a claim by 
the debtor's wife for £55 for money lent. The liabilities included 
a claim by the debtor's father for £300, money lent, and there 
were two other cash creditors whose claime aggregated £78, while 
the claims of the German trade creditors amounted to £309. Mr. 
E. H. Hawkins stated that the debtor started trading, in partner- 
ship, at 339, High Street, Manor Park, in November, 1906. No 
deed of partnership was entered into, but the debtor and his 
partner each agreed to put in £100, and the profits and losses 
were to be equally shared. The debtor's £100 waa lent him by 
his father. The debtor was to draw £1 & week, while the partner 
was to have £2 weekly, In June, 1908, the partnership was dis- 
solved, and the partner retired. The assets were then valued at 
£200, and the liabilities at £40, and it was agreed that the out- 
going partner should receive £100. The debtor paid £50 of that 
amount down, and the balance of £50 he borrowed from his father. 
Sinoe that date the debtor had traded alone. In 1909 the debtor 
removed to 350, High Street North, the premises being held on & 
lease at £55, rising to £60 per annum. In 1913 the debtor found 
he was trading at & profit, and he decided to open another shop at 
Green Street, Upton Park, where he acquired premises at a rental 
of £50 perannum. Last December he removed the stock from 
that shop, and sold the goodwill and his interest in the premises 
for £40. In March, 1914, still thinking he was making a profit, 
the debtor opened the Woodgrange Road shop, which he acquired 
at a rental of 2 65, riaing to £70 per annum. The debtor agreed 
to spend £300 on improvements to the premises, and had paid 
£243 for alterations. Mr. Hawkins added that the assets were 
estimated to realise £568, but from that amount had to be deducted 
£90 for preference claims, leaving net assets of £478. 

In answer to questions, Mr. Hawkins stated that some creditors 
had obtained judgment against the debtor. During the year ended 
March, 1913, the sales were £4,098, while in the following year 
they increased to £6,132. In the next 12 months they were 
£6,069. Since last March the sales had fallen off somewhat. The 
drawings had been at the rate of £3 a week. 

Mr. Sydney, on behalf of the debtor, made an offer of a composi- 
tion of 5s. in the £, payable by four equal quarterly instalments, 
the cash creditors postponing their claims. 

Mr. Hawkins said that the money necessary for the payment of 
the amount of the composition to the German creditors would have 
to be found by the debtor, and it would then be handed over to the 
Public Trustee. 

Several creditors intimated that they were not prepared to accept 
bs. in the £, and Mr. Sydney increased the offer to one of 6s. 8d. 
in the £, payable by five quarterly instalments. After & short dis- 
uussion, it was decided to accept the amended offer, and it was also 
resolved that a deed of assignment should be executed, with Mr. 
E. H. Hawkins as trustee. A committee of inspection of the 
principal creditors was appointed, The following are oreditors :— 


G. G. Bussey . .. £16 Robin Hood Cycle Co. ... . £14 
East London Rubber Co. T 47 Pitco Electric Co.. S 24 
Foster Engineering Co. aie 21 Walmtley & Sons, Ltd. + 16 
Elswick Hopper Co.  .. 5 80 Johnson & Phillips ae ae at 
Butcher & Bons .. se "T 85 Clemens Bros EM is 36 
Summers Bros. & CO. .. 31 Turner & Burger.. p. 4 12 
Dunlop Rubber Co. ie sd 15 Jaeger Bros. E ws ee 102 
Times Electric Co. = 50 Lohman & Co, .. 125 
New Polyphon Supply Co, M 17 H. Feldchenfeld & Co. $i. 65 
New Hudson olo Co. x4 12 Stern & Co.. : T ws 15 
Bryans, Ltd. : 20 


Trade Ae —Messrs. ELECTRA, LTD., of 
1, The Triangle, New Barnet, N., state that they are inaugurating 
a new scheme of insurance and maintenance of motor-car lighting 
sets and electrical accessories, 

MEssus. Bovine X Co., LTD., who have now removed to their 
new premises at Imperial Buildings, 56, Kingaway, London, W. C., 
have in circulation & booklet containing some excellent views of 
these premises. 

Messrs. THOMAS & BISHOP have removed to 37, Tabernacle 
Street, in order to have their general offices, stores and works under 
one roof. All general correspondence and goods should be addressed 
there. The accounts departments will continue at 119-125, 
Finebury Pavement, E.C. 


German Catalogues.—In order that British manu- 
facturers may have an opportunity of familiarising themselves 
with German methods of publicity, the Board of Trade have col- 
lected over 3,000 specimen catalogues of German origin, illustrat- 
ing a great variety of industries, and these may be inspected at the 
Foreign Samples Section of the Commercial Intelligence Branch, 
32, Cheapside, London, EC. A complete index of the catalogues 
has been prepared, rendering identification of any particular cata- 
logue a simple matter. Arrangements have been made whereby 
catalogues may be lent for a few days to United Kingdom firms 
established in the Provincer.— B, of T. Journal. 


For Sale.—The Salford Electricity Committee invites 
tenders for one Browett- Lindley three-crank, three- cylinder 
. Uniflow engine, direct-coupled to Mather & Platt D.C. generator, 
and one Browett-Lindley six-cylinder compound engine, direct- 
coupled to Mather & Platt D.C. generator, both sets complete with 
jet-condensing plant, Particulars are given in our advertisement 
pages to-day. 


Trade in China: Catalogues Wanted.—H.M. Com- 
mercial Attaché at Peking (Mr. W. P. Ker, C.M.G.) reporta that 
the Chinese Ministry of Agriculture aud Commerce have recently 
established a Commercial and Industrial Commission, whose object 
is the collection of statistics and the development of Trade in 
China, and that this Commission desires to receive copies of cata- 
logues issued by United Kingdom  manufaoturers, United 
Kingdom manufacturers, and exporters of U.K. goods, who may 
be interested, should addrees catalogues and price lists of their 
goods to the Commercial and Industrial Commission, Ministry of 
Agriculture and Commerce, Peking.— B. of T. Journal. 


An Inquiry from British Columbia,—Messrs. P. F. 


. LETTS & Co., electrical engineers and contractors, of 3,044, Gran- 


ville Street, Vancouver, B.C., wish to receive catalogues, prices 
&c., from manufacturers of eilk shades for electrical table, floor, 


and candle lampe. 


LIGHTING AND POWER NOTES. 


Aldershot, —RervisepTarirr.—The U. D. C. has adopted 
a revised scale of charges for electricity for power and heating, 
varying from 2d. per unit for under 250 units per quarter, 
to IId. per unit for over 2,000 and under 5,000 units; beyond this 
amount a special arrangement will be made. The lighting accounts, 
as from March 31st, will be increased by 10 per cent. 


Argentina.—The municipality of the city of Santiago 
del Estero has voted $300,000 for the cost of installing a power 
house for the public supply of electric light and energy. 

The latest electrical news of importance from the Argentine 
Republic is as follows: — The electric light and power installation 
now in course of construction in the progressive town of Villa 
Canas, in the province of Santa Fé, will shortly be completed and 
ready for the inauguration ceremony. The inauguration has just 
taken place of the electricity station, recently constructed at Mont- 
eros, by Messre. Otonello & Brothers. Proposals have been made 
to the authorities of Lules, in the province of Tacumany, to light 
that town from the electric station situated in the neighbouring 
townships of Concepcion and Tafi- Viejo. The municipality of 
Colon haa received the plans of the projected electric light instal- 
lation, and so soon as they are approved, the contractors, Mesars. 
Klug & Hubscher, will begin operations. At Nogoya the large 
flour-milling company, the Sociedad Anonima Molinos Harineros 
y Elevadores, have arranged for the equipment of their new mill 
with electric driving. 


Australia.—A majority of the ratepayers of Balaklava, 
South Australia, has decided in favour of borrowing £3,750 for 
the purpose of installing electric light. The question was first 
discussed four years ago.— Tenders. 

The annual report of the Port Melbourne munioipal electric light 
and power scheme inaugurated two years ago, shows receiptsamcunt- 


ing to £4,514, and expenditure to £3,782; the year’s revenue included 


the following :—Private consumers for power, £2,020: for light- 
ing, £1,408; street lighting, £981; the expenditure included 
£2,403 paid to the Melbourne City Counoil for electricity. From the 
year’s profit of £752, £239, the debit balance of the previous year, 
has to be deducted, leaving a profit of £513 for the two years. 

The city electrical engineer of Melbourne, in his report on the 
proposal to install electric lighting in city premises on extended 
terms of payment running to 30 months, states that the greatest 
objection to the scheme would be the very large number of bad 
debts the City Council would be liable to incur. It would also be 
necessary to obtain legislation allowing the Council to make the 
payments a firet charge on theland. The engineer does not oon- 
sider the scheme would be availed of to an extent to justify ita 
adoption: landlords would not be willing to bear the expense of 
the installation even if it were spread over a period without increae- 
ing the rents; the only class of property for which he could 
recommend the scheme would be where the owner was also sole 
tenant.— Australian Mining Standard. 

The Wollongong Municipal Council has adopted the plans and 
specifications of Mr. J. R. Rumford for an electric light installa- 
tion, the maximum demand being put at 105 Kw. Electricity will 
be supplied from the Department of Public Works power house at 
Mount Kembla ; 28 miles of reticulation are specified. The con- 
tractor is providing the installation on terms of payment extending 
over 10 years. 

The Mudgee Electric Lighting Co. has installed a small steam 
generator set for the day load, and a new battery is to be obtained 
by the company, which is also in negotiation for a new generator 
set from South Australia, to take the place of a set ordered in 
England, and unobtainable owing to the war.—Sydney Telegraph. 

N.S.W.— ELECTRIC WINDERS.—Two electric winders are in use 
in the coal mines of New South Wales, one being at the Aberaman 
Colliery and the other at the Richmond Main Colliery. The first- 
mentioned is connected through gearing to a 105-H.P., D.C, 
250-volt motor, and is used to draw coal from the bottom to the 
top seam. It is operated by means of a reversible controller and 
powerful foot-brakes. The winder at Richmond Main is direct- 
coupled to an 800-volt pc. motor of 800 to 1,850 B.H.P., and is 
fitted with over-speed and over-winding gear, alao compressed-air 
brakes. It operates on the Siemene-Ilgner system, a fly- wl eel oor- 
verter set being installed. A clutch is provided so that the 
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fly-wheel can be put out of gear, and the winder worked on the 
Ward-Leonard system when the loads are light. As this mine is 
only in the development stage, no figures as regards the capacity of 
the winder are available.—Australian Mining and Engineering 
Review. 

Aylesham.—E.L. ScREME.— The P. C., after discussing 
with Mr. Chas. H. Beat, of Bradford, and Mr. Pullan, details of an 
electricity scheme for the parish, using overhead cables, has passed 
a resolution welooming an efficient scheme of electric supply, but 


without taking any action in the promotion of a company for the | 


urpose, Mr. Best proposes to float a company with a nominal 
capital of about £3,000, and to supply current for lighting at 
6d, per unit, with a substantially lower rate for power and heating. 


Bradford.—Wa& Bonuses.—The Special Committee 
appointed to consider the question of war bonuses to the employ és 
of the various departments of the Oorporaticn, has decided to 
recommend that it is desirable to maintain the principle of 
dealing with any adjustment of wages during the war by means 
of war bonuses rather than the revision of the wage standard. The 
Committee also recommends a revision of war bonuses as follows: 
38. a week for men over 19, where the wages do not exeed £3 a 
week; 2a, a week for male employés under 19, and female 
employées 2s. a week all round. 


Ballater. —E.L. ScHEexE.—Application has been made 
to the B. of T. by Dancan's Electricity Supply Co., Ltd., for consent 
to the erection of 220-volt overhead transmission lines throughout 
the burgh of Ballater, for the purposes of supply under the Ballater 
Blectrio Lighting Order, 1914. 


Bedford.—Messrs. W. H. Allen, Son & Co., Ltd., have 
informed the T.C. that they are installing a further 250-Kw. motor- 
generator, s» as to enable them to take the whole of their supply 
from the electricity undertaking, instead of it being necessary to 
run their own plant as well. The existing maine, it was stated, 
would be large enough to take the increased demand provided a 
aynchronous motor-generator was installed, and this the firm had 
sgreed to pat in. The Council has decided to provide the necesrary 
additional meters and switchgear, at an estimated cost of £130. 


Brighton.—ProposeD TARIFF IxcREASE.— At the last 
meeting of the T.C., the electrical engineer submitted a farther 
report on the situation that has arisen in connection with the 
electricity undertaking owing to the war. He considers that there 
will be a possible increase for the year of £8,000 in the cost of 
coal and a decrease in consumption, together estimated to cause a 
deficit of over £5,000. The Electricity Committee, on the advice of 
Mr. Christie, recommended a flat rate of 54d. per unit for all classes 
of eonsumers, excepting for power and tramway supply, subject to 
reductions of Id. per unit for each additional 1,000 units after the 
first 1,000, with a minimum of 34d. per unit for everything over 
4,000. The change is estimated to produce an additional revenue 
of £12,000, the proposals to take effect from the March quarter. 
After a long discussion the whole matter was referred back to the 
Committee. 


Chislehurst.—The Foots Oray Electricity Co. has 
decided to make a quarterly charge of ls. per meter from 
January let last. The Finance Committee of the U. D.C. reported 


that although no charge for meters had hitherto been made, the . 


company had adopted this course rather than inorease the price of 
current. : n 


Coniston.—E. L. ScHEUE.— The Ulverston R. D.C. has 
again deferred the question of signing a draft agreement with 
the Coniston E.L. Oo. for a scheme for electric supply ia the 
parish, and decided to submit the agreement to counsel for advice 
regarding certain clauses. 


Continental.—ITaLy.—In consequence of the enormous 
rise in the price of coal in Italy, the municipality of Vercelli has 
decided to draw upon the hydroelectric works of the Societa 
Officine di Energia Elettrica, of Novara, for current for lighting 
and power for the period from dusk to dawn, reserving its own 
steam plant for the remainder of the 24 hours. The position of 
Vercelli is typical of very many cities in Italy at the present 
time, 


Darlington.—The dutput of the municipal electricity 
works for December was 665,127 unite, an increase of 29'65 per 
cent. upon the figures for December, 1914. During the nine months 
ended December 4,347.064 units were generated, being an increase 
of 715,482 units, or 19°97 per oent., for the year to date. 


Dublin.—4A number of motors have been installed in a new 
factory at Parkgate Street, and will be supplied from the Corpora- 
tion electricity mains, it being estimated that at least 600 H.P. 
will be required to keep the factory running. The factory will be 
in full work by March Ist. 


Dungannon.—E.L. ScnEME.— The Provisional Com- 
mittee for the introduction of public electric lighting proposes 
to erect the generating plant at a waterfall, at Altmore, 
about six miles from the town, where riparian owners are 
giving every facility. The new company will be worked on 
co-operative lines, Already a considerable sum of money has 
been subscribed. L umo "E 


N 


- Edinburgh.—New POwER Srarion.—The T.C. has 


adopted the Electric Lighting Committee's report recommending 
approval of the plans for the Portobello power station, and that 
estimates be obtained. The report stated that the cost of the work 
for which tenders have been accepted was £93,369, and the esti- 
mated cost of the remainder of the work was £106,215, a total of 
2 199.584. The purchase price of the site of the station was 
£15,800, including a certain amount of property which would 


continue to yield revenue for some years— Edinburgh Evening 


News, 


Eton.—HosrrrAL LicurrNG.— The R. D. OC. has accepted 
the offer of the Electricity Co. to supply current to the jeolation 
hospital at 6d. per unit on a five yeare' contract. The company 
recently advanoed the price to other consumers to 64d. per unit, 


Fleetwood.—New PrANT.—The electrical engineer to 
the U.D.O. has been authorised to proceed with his scheme for 
providing apparatus for softening and filtering water from the 
Clough for the electricity works. 


Greenock.—Figures for the output of the Dellingburn 
electricity works, for the month of December, show 2,563,032 units 
generated, an increase of 1,104,188 on the corresponding period ef 
last year. 


Hull.— The acting city electrical engineer (Mr. 
McGoris), in the absence of the engineer (Mr. Bell), who is now 
with the Foroes, has prepared revenue estimates of the Corporation 
electricity undertaking for the financial year ending March 31st, 


1917. He estimated that the receipts would be £93,970, and that 


there would be a balance, after interest on loans and contributions 
to sinking fuuds amountiag to £35,235 had been met. The estimates 
were approved. A number of applications for increases of salary 
were referred to & Sub-Committee for consideration. 


India.—The electrical scheme of the Allahabad Muni- 
cipal Board is making progress, and the company hopes to com- 
plete the work by the middle of April next.—Jndian Engineering. 


Keighley.—Moron HiRING.—The T.C. has decided to 
purchase no further motors for letting out on hire, but existing 
arrangements with consumers already supplied will bs continued, 
&nd motors returned from hire will be relet to fresh customers. 


Letchworth,—The output of the First Garden City 
Co. 's electricity works for the year 1915 was 907,000 units, as 
against 582,510 for 1914. During the year considerable extensions 
have been made, which, when completed, will give a total of 


2,140 H.. of plant installed at the electricity works. 


Limerick.—YEAn's WORKING.—At a meeting of the 
Corporation it was stated that the electric light works were now 
paying, a deficit of £1,700 having been wiped out during 1915, and 
a profit of £500 recorded. 


London.—Sr. Pancras.—On November 24th the 
borough treasurer submitted a statement of electricity capital 
expenditure for the year ending March 31st, 1916, showing that 
sufficient balances are in hand to meet the estimated requirements 


.for the remainder of the year, and that it would be unnecessary to 


borrow further. . 

The Finance Committee has received a communication from the 
L.C.C. stating that the loan of £8,970 last granted was based upon 
the estimated expenditure in 1914-15 under the head of mains 


48,000, and that it now appears that the actual expenditure on 


mains in that period was £1,057 only ; the Conncil therefore asks 
the B.C. to repay the sum of £2,587 advanced in respect of esti- 
mated expenditure in 1914-15 upon electricity mains (which with 
£5,413 in hand under thia head at March 31st, 1914, made up the 
£8 000 referred to). 

The Finance Committee, in reply to a communication to the 
L.O.C. as to the urgency of sanction being received for a loan of 
£13,000 in respect of the King’s Road electricity station exten 
sion, has been informed by the Controller of tbe C.C. that his 
Finance Sab-Oommittee has agreed that the application should be 
proceeded with. 

The Electricity Committee recommends that the L.C.C. be 
informed that it is intended to extend the feeder mains in the 
Northern and Prince of Wales Road district, at an estimated cost 
of £4,526 ; and that the £2,587 will be absorbed by this extension. 
The Finauce Committee approves the recommendation. 

The Electricity Committee has received a petition from the 
station mains staff for 15 per cent. inorease in their wages in lieu 
of the present war bonus, The Committee is of opinion that the 
Council should reconsider the whole question of the war bonus now 
in operation. 

The engineer recommends that the remaining 250 arc lamps be 
converted for incandescent lighting; he also reports that his 
amended estimated expenditure for 1915-16 will reduce the amount 
by £2,395, and the expenditure next year will be farther lessened 


.by £750 in respect of the hire of the Ljüngstrom turbine, and 


£051 for watching the stations, which will not be necessary. 
L.C.C.—ELECTRIC COOKING.—The Education Committee has 

decided to continue for a further period of one year the electrio 

cooking stove installed as an experiment at tte Maxey Roao 


. (Woolwich) Domestic Economy centre. 


The Finance Committee of the L.C.C. has sanctioned a loan of 


. £2,618 to the Battersea B.C. for electricity mains. 


— SSS a 
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Lincoln.—The T.C. has applied to the B. of T. for 
consent to use overhead lines, in order to supply current to 
premises at Foss Bank. 

Monaghan.—E.L. SCHEME.—A public meeting of rate- 
payers has authorised the Council to give consent to the Monaghan 


Lighting Co. to erect poles and wires in the streets for the intro- 
duction of electric lighting. 


Newbridge (Co. Kildare).—Hosrirat LIGHTING.— 


At a meeting of the Governors and friends of the Drogheda 


Memorial Hospital, it was announced that cleotric light was being 
installed in the institution. 


Rawtenstall.—Large consumers of electricity for power 
and lighting have recently asked the Corporation to supply the 
current for lighting at the same rate as that for power, but the 
application has not been granted. 


Rugby.—The T.C. has agreed to supply current for 
power purposes to the Rugby Sparking Plug Co., on terms varying 
from 1jd. per unit for under 10,000 units, to 1d. per unit for over 
15,000 units per year. 

Swinford (Co. Mayo).—In the annual estimate of 
expenditure by the clerk of the Union, £149 is allowed for electrio 
lighting of the town in a special area fixed for that purpose. 


Wallasey.—In regard to the failure of supply from the 
new generating station on January llth, the engineer reporta to 
the Council that it was due to stoppage of circulating water, and 
the plant was in operation sgain after three days. 


West Ham.—The money now being required for current 
expenditure, the Finance Committee has recommended the Cor- 
poration to apply to the L.G.B. for a consent order authorising the 
raising of the unexercised balance of £2,000 of the loan of £17,500 
granted in January, 1914, 


Wigan.—E.L. FarLvuRE.—The Corporation electricity 


supply, which had been in a precarious condition all day, failed on 
Friday evening last, Anticipating trouble, a warning had been 
issued to consumers during the afternoon and the tramway service 
suspended. Apparently trouble has arisen owing to the hard 
water used for beiler feeding purposes and the non-delivery of new 
boilers, and the Electricity Committee is trying to arrange with 
the South Lancashire Tramways Co. for a temporary eupply of 
current, as the company's cables practically meet those of the 
Corporation at Hindley. 

It is calculated that the town will lose £1,000 in tramway 
revenue, in addition to the lose on lighting and power revenue. 


Wolverhampton.—Proposep Loan.—The T.C. is 
making application to the L.G.B. for its sanction to the borrowing 
of a sum of £1,780 for mains extensions in connection with the 
supply of electrical energy to certain manufacturers; and also for 
the Board's permission to the expenditure of £670, out of loans 
already raised in connection with the same extensions, 


TRAMWAY and RAILWAY NOTES. 


Argentina.—The inauguration of the No. 12 line of 


electric tramways at Rosario is reported. This line has been three 
years in the process of construction. 


Ashton-under-Lyne.—Femate LABOUR.— The T. C. 
has granted conductor's licences to 10 females engaged by the 
Oldham, Ashton and Hyde Electric Tramway Oo., Ltd. 


Australia.—ELECTRIFICATION OF THE SYDNEY NORTH 
SHORE LINE.—The tunnel from Long Nose Point to Balle Head is 
nearly completed, the flooding having been successfully overcome, 
and it will be possible to lay the cables in a few weeks. At White 
Bay power house, machinery capable of developing 30,000 H.P. 
has been installed, and there is room for a further 60,000 E P., 
or 90,000 H P. in all, which is sufficient for the electrification of 
the whole of the suburban lines. It is estimated that the North 
Shore system can be electrified for £300,000 ; it is also considered 
that the White Bay power house should be utilised at the earliest 
possible moment for this railway, and that the building of the 
new electric railway stock should be commenced at once in order 
to be ready for the conversion of the suburban lines as soon as the 
power is available.— Sun. 

SypNEY CITY ELECTRIC RAILWAY.—The N.S.W. Minister for 
Publio Works has intimated that the construction of the Sydney 
City Railway will be commenced in March. The plans specify 
that the overhead station at Circular Quay is to be moved nearer 
the Customs House, thus providing more room and involving the 
demolition of the Harbour Truat offices and the metropolitan fire 
station adjoining. 

The Maryborough (Queensland) Council Tramways Committee 
has conridered a report on the electric light and tramways 
questions, and has decided to pay Mr. E. J. Redmond £50 out of 
pocket expenses incurred in connection with his recent scheme, 
A further £50 was authorised to be spent in order to complete the 
information in connection with an up-to-date electric tramway 
system .— Tenders., 

The Victorian Railway Commissioners are applying to Parlia- 
ment for sanction to a loan of £500,000 towards the electrification 
of the Melbourne suburban lines, excluding the construction and 


structural alteration of rolling stock, but including the electrical 
equipment ; the amount is part of the £3,110,000 loan for railway 
purposes.— A ge. 

The annual report of the Prahran-Malvern Tramway Trust 
states that the total length of track operated was 27'387 miles 
double and 3:280 miles single, which would be shortly extended by 
the oompletion of the Burke Road tramway. The car depót and 
converter station at Kew were nearly completed, and would be 
available as soon as the battery was in position. In view of existing 
conditions and the increased cost of materials, it was recommended 
that no further extensions should be entertained until normal 
conditions prevailed. 'The gross revenue was £121,016, and the 
operating costs £110,493, leaving a surplus of £10,523, to which 
had to be added £3,168 for the loss on the Caulfield and Point 
Ormond extensions. The whole of the street lighting of the track 
was provided by the Trust, at a cost of £3,336. The balance to the 
credit of renewals, reserves, and sinking fund was £30,966, and 
the capital expenditure was £654,599. The number of passengers 
carried during the year was 18,350,503. The receipte on the 
Caulfield line were £7,226, and the expenses £10,394, leaving a loss 
of £2,942 to be repaid by Caulfield and £226 by St. Kilda. The tranefer 
to reserve, sinking and loan funde amounted to £11,250, leaving a 
balance of £1,190 available for distribution as follows :—Prahrap, 
£1,181; Melbourne, £9. Daring the year £1,050 has been paid to 


. employés who had enlisted with H.M. Forces. 


Bingley.—Tramway ExTENSIONS.— The B. of T. has 
extended by two years, up to February 7th, 1918, the period 
allowed for the completion of the Bingley tramway past the 
Ryshworth Hall corner at Cros: flats. 


Blackpool.—Trarric Recerpts.—The tramway figures 
for the month ending January 13th show receipts of £3.322, an 
increase of £497 over the corresponding period of last year, and 
passengers carried 758,418, an increase of 105.600. The reoeipta 
from the commencement of the municipal year amounted to 
£70,727, an increase of £2,136 over the corresponding period of the 
preceding year. 


Bradford. — Tramway CoLLISIO N. — Au accident 
occurred on the Thornbury section of the Corporation tramways 
on Thursday morning, last week, when an outward bound Bradford 
to Leeds car took the wrong points at a crossover road near the 
Thornbury tram sheds and crashed into a Leeds Corporation 
car proceeding to Bradford. Nine persons complained of injuries, 
the most serious cases being removed to the Royal Infirmary. 


Continental.—Sratn.—A scheme has been lodged at 
the Prefecture of Pablic Works, at Santander, for the construction 
of an electric tramway linking the seaside resort of Sardinero with 
those at Cabo Mayor and Cabo Mener. The line, which will have 
three branches, will have & total length of 3,618 m. 

ITALY.—As far back as April 14th, 1914, the Consiglio Comunale of 
Spezia decided to exercise its legal right and take over the tram- 
ways owned by the Societa Tranvie Elettriche della Spezia. Differ- 
enoes of opinion, however, existed between the company and the 
Commune as to the amount to be paid as compeneation and for the 
plant, 2,469,130 lire and 4,500,000 lire representing the purchaser's 
and the seller's estimates respectively. The matter is now to be 
referred to arbitration for settlement. 

In view of the near lapse of the concession enjoyed by the Società 
Romana Tramways-Omnibus, the Administration of the Municipal 
Tramways is drafting a broad scheme of tramway extensions and 
street improvements oon jointly, which is to be undertsken when 
the whole of the city's network is under munſoipal control. Ten 
new lines are to be carried out and the Administration intends to 
“ unfold a plan of underground tramway lines of moderate depth 
which will represent an intermediary stage between the existing 
aboveground network and the deep ‘tube’ line of the future. 
which must be constructed when the population of the city 
amounts to 1,000,000." The provisional moderate depth under- 
ground lines are, it is stated, au actual necessity, owing to the 
daily growing congestion of traffic in the streets of the city. The 
10 new lines projected are to be constracted gradually, prefer- 
ence being given to radial trunk lines and the most active 
traffic routes. The total length of the new lines projected is 
upwards of 2,127 km. Nerista Tecnica d' Elettricita, 


Croydon.—FRMALR Lasour.—The B.C. has authorised 
premises bsing rented to provide messroom and waiting accommo- 
dation for women conductors, of whom nine are being trained. 
It is reported that the receipts to date exceed by £5,332 those 
of the corresponding period of last year. The Committee has 
considered the suggestion of the Croydon Chamber of Commeroe 
that a paroels delivery service should be tried but, owing to short- 
age of labour, did not consider it advisable or practicable. 


Dover.—The T.C. has appointed a Sub-Committee to 
consider the question of women conductors, and to take the 
whole question of the tramways into consideration. The aggre- 
gate revenue of the undertaking from April let last amounts to 


212,944, as compared with £10,730 for the corresponding period 


of the previous year. 

Dudley.—Inquest.—The inquest relative to the death 
of J. T. Evans, which resulted from injuries recelved in the tram- 
way accident, mentioned last week, was opened on Thursday, 
last week. After evidence of identification, the inquiry was 
adjourned to February 3rd. 

Ealing.—Owing to the bursting of a water main on 
Sunday, between Ealing Station and the Broadway, considerable 
damage was done to the roadway, causing the London United 
Tramway service to be suspended. 
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Edinburgh.—The Tramways Committee of the T.C. 
recommends the provision of a motor for driving certain machinery 
st Shrubhill power station, at an estimated cost of £160. 


London.—The traffic receipts of the L.C.C. tramways 
during the five weeks ended January 12th, 1916, amounted to 
£328,425, and the number of passengers carried to 54,291,778 ; for 
the corresponding period of 1914-15 the receipts were £221,171, 
and the passengers carried 52,550 313, showing an increase of 
£6,251 in the receipte, and 1,431,465 in the number of passengers 
carried. 

SOUTH-WESTERN ELECTBRIFICATION.—The difficulty which pre- 
vented the electrio train service on the Waterloo to Kingston, 
Richmond, and Shepperton lines, on the L. and S. W. Railway, from 
being inaugurated on Dacember 5th has now been overcome, and 
it ia officially announced that the service will commence on 
Sunday, January 30th. 


Manchester.—TRoLLEY Boys SrRIKE.— The tramway 
department has recently experienced a shortage of boy labour, and, 
by way of experiment, four girls have been engaged as " trolley- 
girls,” The trolley boys, being under the impression that the 
girls were receiving better pay than they were, went on strike at 
noon on Friday last week, their "demand " being that they should 
have an advance. Mr. J. M. McElroy, general manager, stated 
that he had received no application from the boys for an advance 
of wages. The trolley girls, he added, were being paid on exactly 
the same scale as the trolley boys. Ald. Jackson, of Salford, 
general secretary of the Tramway Workers’ Union, said the boys 
ought not to have taken the law into their own hands, and his Union 
could not sanction such action as they had adopted. The trolley 
boys returned to work on Saturday. Altogether about 350 trolley 
boys are employed on the tram way system. ; 


ee 


TELEGRAPH and TELEPHONE NOTES. 


Argentina.—A concession for the installation of a new 
public telephone service at Buenos Ayres has been granted by the 
Municipal Commission of the City to Senor Alex. Schwimmer. 
The syatem is intended to provide news and electrophone service, 
and the concession lasts 30 or 50 years ; the concessionaire will pay 
6 per cent. of his gross receipts during 30 years, and 12 per cent. 
during the remainder of the term, to the municipality, with a 
fixed minimum annual payment of 50,000 Mexican dollars, and the 
maximum price per subscriber's station is fixed at $10 per month. 


New Wireless System.—It is reported from Madrid 
that a new. wireless telegraph system will be put in operation 
between Corunna and New York from February Ist, The system 
has been invented by Senor Branas, Profeesor of Oviedo University. 


Russia and Rumania.—The Great Northern Tele- 
graph Co., of Denmark, announces that an urgent service with 
Ru sia and Rumania bas been introduced. The word Urgent“ 
mast be inserted before the address and be paid for. The rate is 
triple ordinary rate—viz., to Russia 1s. 14d., and to Rumania le. 3d. 
Urgent telegrams will receive priority of treatment over other 
private telegrams. 


Week-End Messages to Australasia.—The Pacific 
Cable Board announces that during the suspension of week-end 
messages between the United Kingdom and Australasia (owing to 
interruptions on the Atlantic Cable system), messages will be 
accepted for transmission by post to Montreal and telegraphed 
from thence to destination, at the rate for week-end messages from 
Montreal to Australasia. Telegrams sent by this service will pro- 
bably reach their destination in about 12 to 16 days, the period 
depending on the mail service between this country and Montreal, 
and may be posted to the Pacific Cable Board, Queen Anne's 
Chambers, London, S.W., together with remittance covering the 
cst at the following rates :—To Australia, 20 worde, minimum 
charge, 11s, 8d.: each additional word, 7d. To New Zealand, Nor- 
folk Island and Suva (Fiji), 20 words, minimum charge, 10e. ; each 
additional word, 6d. 

Messages must be prefixed P.W.T., which is counted and charged 
for as one word. These telegrams may also be handed in or 
posted to any of the offices of the Western Union Telegraph Cable 
system. 

An arrangement is already in force in Australia and New 
Zealand for the acceptance of week-end messages to be telegraphed 
to Montreal, and posted thence to their destination in the United 
Kingdom. 


Women Wireless Telegraphists.—A woman corres- 
pendent of the Times recently discussed the opportunities open to 
women to obtain employment in connection with wireless tele- 
Rtaphy. Already women are working on stations in the British 
Dominions and the United States, and the British Government has 
placed women in charge of stations at Rathlyn Island and the Isle 
of Mull; it is stated that the work is well within the compass of 
women, who make apt students and readily acquire the technical 
knowledge necessary to enable them to perform the duties of the 
Wireless telegraphist. 


. and Sewerage. 


CONTRACTS OPEN and CLOSED. 


` 


OPEN. 


Australia.—February 18th. Melbourne, Brunswick and 
Coburg Tramways Trust. Six radial trucks.“ 

April 15th. P.M.G. Common-battery multiple switchboard, or 
automatic or semi-automatic switchboard, and associated apparatus. 
See Official Notices December 31st. 

BRISBANE.—February 28tb. Deputy P.M.G. Gas engine, gene- 
rator, battery, power board, &c. for the Post Office, Townsville, 


Queensland. (Schedule No. 370.) High Commissioner's Office, 
72, Victoria Street, S. W. 
April 26th. Deputy P.M.G. Five sections of trunk line 


switchboard for Toowoomba Exchange. (Schedule No. 342.) 

MELBOURNE.—February 16th: 51 electric staff instruments. 
February 23rd: Two commutator slotting machines, for the 
Victorian Railway Commissionere.* 

February 2nd. Agent-General for Victoria. 
boxes and fuses, for the Victorian State Railways. 
Notices" January 14th. 

March 22nd. Thermo-electric pyrometers, for the Victorian 
Government Railway Commissioners.* 

SYDNEY,—February 7th. Metropolitan Board of Water Supply 
For No. 1 pumping station at Ultimo. Two 
centrifugal pumps and electric motors (4,000 gallona per minute 
each), switchboards, starters, &. Contract No. 1,301.* 

February 28th. Municipal Council. Tenders for induction 
regulators. Specifications (IIS. 6d.) from the Electric Light 
Department, Town Hall, Sydney. 

April 10th. Municipal Council. , Supply, laying and main- 
tenauce for six months of six 11,000-volt submarine cables, each 
400 yards long, across Darling Harbour.* 

May 3rd. N.S.W. Railways and Tramways Department. One 


Fuse distribution 
See Official 


| 2,500-Kw, turbo-alternator, for Zara Street, Newcastle, power 


house. Specifications (204.) from the Engineer's office, 61, Hunter 
Street, Sydney. 


Birmingham.—February 8th. Twelve months’ supply 
of electrical stores, for the Birmingham Tame and Rea District 
Drainage Board. Forms of tender from the Board's offices, Tyburn, 
Birmingham, 


Great Yarmouth,— February Ist. Corporation. Three, 
six or twelve months’ supply of tramway stores. Specification 
from Mr, F. L. Turner, General Manager, Tramway Offices, Caister 
Road. 


Halifax.— February 14th. Corporation. Twelve months’ 
supply of electric lighting fittings and accessories, cables, tele- 
phone wire, meters, &o. See Official Notioes" January 21st. 


Leicester.— February 5th. Corporation. Thirty tons 
7-· in. steel girder tramway raile, for the Tramways Committee. 
Particulars from Mr. E. G. Mawbey, Borough Engineer, Town Hall. 


Leigh (Lancs.).— February 18th. Electricity Committee. 
2,000-Kw. turbo-alternator, 6,600 volts ; surface condenser, set of 
pumps, 1,000 Kw. rotary or motor-oonverter, with switchgear. See 
Official Notices " to-day. 


London.— BrEnwoNpsEY.—February 10th. B. of G. 
Twelve months' supply of electric lamps, Forms of tender from 
Mr. E. Pitts Fenton, Clerk to the Guardians, 288, Tooley Street, S.E. 

ISLINGTON.—February 17th. B. of G. Alteration to wiring, 
provision of switchboards, motor starters, &o., provision of motors, 
and purchase of old plant. See Official Notices to-day. 


Manchester.—February 8th. Tramways Committee. 
Motor- bus engines and chassis, Mr. J. M. McElroy, General 
Manager. 

February 15th. Corporation. General stores, including cables, 
telephones, electrical accesgories, &c., for the Tramways Depart- 
ment. See Official Notices to-day. 


Middlesbrough.— February 7th. Corporation. Twelve 
months’ supply of electric lampe. Specification from Mr. S. E. 
Burgess, Borough Engineer. 


New Zealand. — AUvCKLAND.— February 231d. City 
Council. Centrifugal pumping electric motors, and automatic 
starting and controlling apparatus, for the four city pumping 
stations. Specifications from the office of the Water Board, Town 
Hall, Auckland. 

DUNEDIN.—May 17th. City Council. (1) Tramcar bodies; (2) elec- 
trical equipment. Plans, &c., from the Town Clerk, Dunedin. 

RAETIHI.—March 14th. Town Board. 40-H.P. hydro-electrio 
generating set. switchboard, &c, Plans and particulars from Messers. 
H. W. Climie & Son, Raetihi.* 

WELLINGTON.—March 8th. Public Works Office. One 3,000. Kw. 
generator and one 4. 300-H. P. water turbine, at Lyttelton, for the 
Lake Coleridge electric power scheme. Specifications, &o., may be 
consulted by British firms at the office of the High Commissioner 
in London for New Zealand, at 13, Victoria Street, S.W. 


Pembroke (Dublin),—February 7th. U.D.C. Twelve 
months’ supply of electrical goods. Specifications from the Town 
Hall, Ball's Bridge, Co. Dublin, 


Ross.— X-rays installation at the dispensary und cottage 
hospital. Superintendent. 
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Swansea.— February 7th. Electric light installation, 
Brynmill 8chool, for the Borough Education Committee. Mr. A. W. 
Holden, Clerk, 9, Grove Place (returnable deposit of £1 1%.). 


Wigan.—February Gth. Tramways Committee. Twelve 
‘months’ supply of tramway stores, including overhead material, &c. 


Specifications from Mr. F. Buckley, General Manager, Corporation 
Tramways, Market Place. 


Specifications for the items marked * can be seen at the Board 
of Trade Commeroial Intelligence Branch in London. 


CLOSED. 
Australia.—The following tenders have been accepted :— 


P.M.G.'s DEPARTMENT, SYDNEY, 
180 cable boxes, 26 pairs, £146; 78 ditto, 89 pairs, £81.—0O. Dorbauer. 


P.M.G.'s DEPARTMENT, BOUTH AUSTRALIA, 


80 miles rubber-insulated copper wire, No. 18, L. . W. G., £211; 25 miles, 
No. 22, £106; 8 miles cotton-covered tlame-resisting wire, £30.—W. T. 
Henley’ 8 Telegraph Works Co., Ltd. 


60 miles twisted-pair, V.I.R., No. 90 copper wire, £1,128. - British General 
Eleotrio Co., td. 


VICTORIAN RAILWAYS. 


J5-ton electric crane, including accessories and power derricking gear, 
£1.596.—Gibscn, Battle & Co., Ltd. 

60,000 flame aro carbons, £19 per 1 ,090.—Aust. Otis Engineering Co. 

Electric lighting material for cars, ‘at rates.—Aust. General Electric Co. 

Two armature: banding machines, £340.—Gibson, Battle & Co. 


— Tenders. 


The Commonwealth PM G. has accepted the contract of the 
Commonwealth Art Pottery and Insulator Co. for the supply of 
400,000 B insulators, to be delivered at the rate of 34,600 per 
month.— Sydney Daily Telegraph. 


Cape Town.—Tenders were recently invited locally and 
in England for X-ray spparatus proposed to be installed at the new 
Somerset Hospital as a memorial to the late Sir Alfred Thompson, 
M.D. The tenders were submitted to Dr. Reynolds, the radio- 
grapher to the hospital, and on his advice the committee has 
acoepted the tender of the British General Electric Co., Ltd., of 
Cape Town, at £386. The tender includes delivery and erection at 
the hospital and maintenance for three months. 

The contract secured by Messers. Sykes & Co., and mentioned in 
our last iseue, was secured on behalf of Messre. Bruce Peebles and 
Co, Ltd. It was for a Peebles motor-oonverter manufactured 
under the Peebles-La Cour patents, not a rotary converter. The 
Cape Town Corporation already has two 1,000 Kw. Peebles motor- 


converters installed, and the ee order is for a third of similar 
output. 


East Ham.— The Electricity Committee has accepted 
the offer of Mesars, E. & A. Shadrack to supply 100 tons of Sher- 
wood l-in. nutty slack, at 228. 34. per ton. and 100 tons of Glas- 
brook best Admiralty smokeless Welsh coal, at 31s. per ton. 


London.—Sr. Pancras.—The Electricity and Public 
Lighting Committee has reoommended the following tenders in 
connection with the extension of the King's Road generating 
‘station :—Concrete coal-bunkers and lift well: Messrs. W. King 
and Son, £2,764. Steel construction work: Mesere. E. C. & J. 


Keay, 27.615. Coal and ash-handling plant: Messrs. Strachan 
and Henshaw, £3,660. 


ISLINGTON.—The Lighting Committee has communicated with 
contractors where, in its opinion, it would be in the Council's 
interest that existing contracte should be continued for a further 
period of 12 months, with a view to ascertainiog which contractors 
would be willing to agree thereto. The only firm who are prepared 
to meet the Council in this respect, so far as contracts relating to 
the electricity department are concerned, are Messrs. Wm. Geipel 
and Co, who supply arc lamp carbons. The Council has been 
recommended accordingly. 


New Zealand. — The Public Service Stores Tender 


Board, Wellington, has received the following tendera for 10,000 
dry cella for telephones :— 


Electric Construction Co. . (accepted) 2 
A. & T. Burt ..  .. u.s ue . 688 


F. W. Markman... d «s xe Vs és .. 578 
P. R. Baillie & Co. .. mre ee (for 5,000 only) 419 
A. Ellis & Co., Ltd.. ee ee eae oe eg ees 625 

ee ee os ea ee ee 706 
D. Riley & Co., Ltd. 3 " is d <a .. 663 
Ramsay, Sharp & Co., Ltd. os " 760 


The following tenders were also recived for 1, 000 yards of silk- 
covered cable, 33 wires; 2,000 yards of silk and cotton-covered 
cable, 66 pairs, aud 2 000 yards ditto, 64 wires :— 


Turnball & Jones . (accepted) £653 
British General Electric o. . 584 


A. D. Riley & Co., Ltd. 3o s 3€ de. aet “Gal 
P. R. Baillie & Co. oe ee ee ea ee ee ee 688 


—.Vew Zealand Shipping and Commerce. 


Walthamstow.— The tender of Messrs. W. T. Henley's 


Telegraph Works Co., Ltd., has been accepted by the U.D.C. for the 
supply of low-tension cables. 


FORTHCOMING EVENTS. 


North-East Coast Institution of Engineers and Shipbuilders.— Friday, 
January 28th. At 7.30 p.m. At Bolbec Hall, Neweastle - on- Tyne. Ordinary 
general meeting. 


Association of Mining and Electrical Engineers (Notts and Derbyshire 
Branch). — Saturday, January 29th. At 4.830 p.m. At University College. 
Nottingham. Papers on "Unusual Breakdowns in Coliiery Electrical 
Plant,“ bv Mr. R. Devine, aud Notes on Experiments with Battery Sig- 
nalling Bells following the Senghenydd Explosion,” by Mr. G. M. Harvey. 


Rontgen Society. Toesday, February Ist. At 8.15 p.m. At the Institution 
wilectrical Engineers, Victoria Embankment, W. C. Discussion on * The 
Injurious Effects produced by X-rays,” to be opened by Dr. Sidney Russ. 


Institution of Electrical Engineers Students' Section).— Wednesday, 
February 2nd. At Victoria Embankment, W. C. Paper on The Methods 


employed for the Wireless Communication of Speech," by Mr. P. R. 
Coursey. 
Chemical Society.—Thursday, February 3rd. At 8 p.n. At Burlington 
House, Piccadilly, W. Lecture on The Recent Work oa X-rays and 
Crystals and its Bearing on Chemistry,“ by Prof. W. H. Bragg, F.R.S. 


Royal Institution of Great Britain.—Thursday, February 8rd. At B p.m. 
At Albemarle Street, Piccadilly, W. Lecture on“ Industrial Applications 
of Gascous Fuels derived from Coal," by Prof. W. A. Bone, F. R. B. 


Greenock Electrical Society.— Friday, February ith. At 7.45 p. m. At the 
Temperance Institute, 19, West Stewart Street. Paper on Colliery 
Electrical Installations,” by Mr. R. Gordon Campbell. 


West of Scotland Iron and Steel Institute.—Friday. February 4th. At 
71.80 p.m. At tbe Rankine Hali, Elmbank Crescent, Glasgow. Paper on 
„he Manufacture of Ammonium Nitrate, &c., from Waste Gases," by 
Mr. E. Kilburn Scott. 


NOTES. 


Diesel Engine Users’ Association.—At the January 
meeting of the above Association, the use of tars and tar oils as 
fuel for Diesel engines was discussed. Mr. Charles Day, of M essre. 
Mirrlees, Bickerton & Day, had been specially invite to attend 
this meeting, and, after referring to the recent very great increase 
in the price of fuel oil, he said that tare and tar oils Had been 
successfully uaed on the Continent, the ignition difficalties having 
b2en oompletely overcome by injecting a small quantity of 
petroleum oil into the cylinder of the engine slightly in advance 
of the tar oil. 

Mr. Day estimated that the cost of carrying out the necessary 
alterations to engines manufactured by his firm for adapting them 
to the use of tar oils, including a new needle valve casing, ignition 
pump, and device for controlling the pump, would be in the neigh- 
bourhood of £1 per H.P., and, taking petroleum oil and tar oils at 
present prices, the cost of this alteration would be paid for in the 
first year by the saving effected in the cost of fuel oil on an engine 
working for the average number of hours per annum. He had 
run Diesel engines quite successfully on whale oil. 

On the invitation of the President to give some information 
on the subject of the crosshead type of Diesel engine being made 
by Messrs, Mirrleee, Bickerton & Day, Ltd., Mr. Day explained that 
its advantages, as compared with the trunk piston type, were, in 
the first place, the greatly reduced risk of piston seizare, due to 
the fact that the piston need not be such a close fit, as the trans- 
verse forces due to connecting-rod angularity were taken on the 
crosshead, and not on the piston. There was also reduced risk of 
piston cracking, and it was possible to give much bet'er support in 
the crosshead type than in the trunk type to the centre of the 
piston, which was expozed to the greatest heat and to the maximum 
stress. Trouble with the conn:cting-rod top end would also be 
reduced, since this bearing was in a position quite away from 
the heat of the piston. To secure that the  piston- 
rod should be kept cool, and to prevent any oil vapour 
rising from the crank chambers to the cylinders, or any 
smoke or dirty oil passing into the crank chamber, a cover was 
fitted between the cylinder and the crank chamber, with a water- 
cooled gland, which prevented transmission of heat to the cross- 
head. A further advantage was greater economy in lubricating 
oil, as any carbon or dirty oil was prevented from entering the 


crank chamber from the cylinders; the lubricating oil therefore 


retained its condition lorger, not being splashed or thrown cn 
to the cylinder walls, and was kept much cooler, and none of it 
being lost through the cylinders, a substantial saving would 
obviously result, The air on its way to the cylinders was arranged 
first to go underneath the pistons, co that any smoke or gas which 
had passed the pistons would be thoroughly cleared away, and a 
considerable amount of air cooling would also take place. The 
water-cooled gland mentioned would have none of the disadvan- 
tages of a water-cooled piston, since it did not introduce any addi- 
tional reciprocating weight, and its stationary water joints would 
not be liable to cause trouble, The piston need not be made so 
thick and heavy as the trunk piston, which was liable to cracking 
and distortion if ita thickness or weight were further reduoed. 

The next meeting of the Association will be held on February 
23rd. 


Appointments Vacant. — Chief clerk (temporary), 
(508.), for the Corporation of Swindon electricity and tramway s 
department; test-room assistant and meter mechanic (15a), for 
Borough of Newport (Mon.) electricity department; station engi- 
neera (608.), linemen jointers (50s. ), wiremen (40a.), engine drivers 
(steam, gas or oil). 30s., and wiremen's mates (30a.), for the Military 
Camps, Western Command. See our advertisement pages to-day. 
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Institation and Lecture Notes.—Association of 
Mining Electrical Engineers.—A joint meeting of the Scottish 
branches of this Association and the National Association of 
Colliery Managers, together with the Mining Institute of Scotland, 
was hald at Glasgow on Saturday last. Prof. Daniel Barns, of 
the Royal Technical College, Glasgow, read a paper on Electrical 
Shaft Winding,” and said that in general the wider application 
of central supply schemes and the electrical equipment of groups 
of mines must inevitably lead to a more extensive use of electrical 
winding, but even the most sanguine advocate of the use of 
electrica] appliances about collieries must recognise that many 
large colliery concerns produced a large quantity of low-grade 
fuel from their coal-cleaning processes, which was almost 
unmarketable, and had to be used for steam-raising purposes at 
the colliery in order to get rid of it. The necessity of thus having 
to dispose of the residue of the coal washer must, and probably 
always would, exert a powerful influence on the cost of steam 
raising, and would provide in many cases a factor in favour of 
steam winders which was entirely outside the merits of the two 
systema, Prof. Burns, in conclusion, remarked that the employ 
ment of electricity for winding had now been perfected, and 
colliery owners need have no hesitation in adopting this type of 
electrical machinery when suitable oonditions existed for its 
application. 

From the foregoing report, extracted from the Glasgow Herald, 
it would seem that some colliery ownera are content to use their 
boiler farnaces as refuse destrustors in preference to employing 
the most efficient means of raising coal. The economic folly of 
this policy needa no demonstration. How to avoid it may be 
learned from a visit to the North-East Coast. 

Institution of Electrical Engineers.— On Thursday last 
week a paper was read by Mr. H. H. Harrison on "The Prin- 
ciples of Modern Printing Telegraphy," and a discussion followed. 

The same paper was read and discussed at a meeting of the 
MANCHESTER LOCAL SECTION on Tuesday last. The President 
of the’ Institution, Mr. C. P. Sparks, was present and addressed 
the members, expressing his pleasure at being there. He 
enid that a good deal of agitation and oorrespondence in the 
Press had taken place on the subject of Alien Eaemies.” The 
Institution had power to deal with this question under Article 41 
if the matter was raised by 10 members, but the matter had not 
been raised by any 10 members. The Council, however, had 
appointed a Committee of vice-presidents to consider this matter, 
and would act within a very short time. 

Dealing with the work of the Institution generally, he men- 
tioned the Research Committee. Considerable sums had been eet 
aside for it, with the approval of the members, and good work 
had been done. Recently, at the request of a Committee of 
the Privy Council, they presented a report naming nine subj cts 
on which they considered research should be undertaken. Up to 
the present the Privy Council had only considered two of the nine 
subjects, and he was pleased to say that the Government had 
granted the sum of £1,050 per annum towards the cost of research 
on these subjecta. There was no reason to think that the other 
seven subjects would not receive similar treatment. 

The Wiring Rules Committee had completed its work, ani he 
hoped the revised rales would be published within a few we ks. 

Dealir g with the question of examinations, the President said 
it waa not the wish of the Council fo keep out any desirable candi- 
date. Ifa person could not pass examinations, but was otherwise 
qualified, and could pass other teste, he would be elected. During the 
war period the examinations were suspended, and those candidates 
who were on active service or engaged on munition work would b3 
elected Associate Membere at an early date. A hearty vote of 
thanks was accorded to the President for his address. 


Fatality. — A boy while on his way to school ab 
Nitehill, Renfrewshire, came into contact with a fallen live wire 
of the Clyde Valley Power Co. and was instantaneously killed. 


Volunteer Notes,— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER ENGINEER Corps.—Orders for week commencing January 
zlst, 1916.—By Lieut.-Col. C. B. Clay, V. D, Commandant. 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 

Saturday, January 29th.—Uniform Parade, 245 pm. . 

Monday, January 318t.—Sections 1 and 2, Technical; Sections 
3 and 4, Lashings and Trestle Bridging, Signalling Class and 
Reernite. 

Tuesday, February Ist.—School of Arms, 6 to 7 p.m. 

Thursday, February 3rd.—Shooting for Sections 3 and 4. 

Friday, February 4th.—Sections 3 and 4, Technical; Sections 1 
and 2. Lishings and Trestle Bridging; Signalling Class and 
Reoruits. 

Sulurday, February 5!h.—Adjatant'a Instruction Class at 2.30 
p.m. 

E. G. FLEMING, 
Company Commander and Acting Adjutant. 


38D Batt. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TERRS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, January 27th, 1916 :— 

Week-end Parades —Saturday—The Battalion, less Platoons 
Nos. 6, 9, North London and Blackheath, will parade at Wembley 
Park at 3.15 p.m. All “Derby” recruits will parade with this 
party. The members of the Officers’ Instruction Class will alo para e 
at Wembley Park at 3.15 p.m., under the Battalion Sergt. Major. 

Sunday. -The Battalion, less Platoons Shooting at Acton, will 
Parade at the Low Level entrance, GER., Liverpool Street 
Station, at 9.30 a.m. and will proceed by train for Eatrenchine 
duties, Members will carry their own lunch, The Battalion will 
tetura to town about 6 p.m. 


Musketry.—The Inter-Platoon Competition will be continued on 
Saturday next, the 29th inst., and on Sonday, the 30th inst., in 
accordance with the orders published on Monday last. The com- 
peting platoons to parade punctually, in aniform with bayonets, 
at the hours named in the before-mentioned orders. 


A. Q. JOINER, Major and Adjutant, O. B. O. 


National Trade Policy.— In the House of Commons 
on Wednesday, Sir A. Spicer asked the Prime Minister whether 
the Government were prepared to appoint at once a number of 
small committees to undertake, for the leading industries of the 
country, inquiries similar to those recently made by the special 
sub-committee of the Advisory Committee on Commercial Intelli- 
gence of the Board of Trade, and to appoint apon the report of 
such committees a Royal Commission, representative of various 
schools of fiscal opinion and of the leading oversea Dominions and 
India, to make recommendations as to the commercial policy of 
this country consequent upon the war. 

According to the Daily Telegraph, Mr. Runciman, who replied, 
said he proposed to arrange for inquiries similar to that in 
question to be taken shortly in a number of groups. He was not 
in a pos:tion to state what subsequent action would be tak en. 

In reply to a request from Sir Philip Magnus for delay, Mr. 
Ranciman said, Some of these things cannot wait.“ 


Educational, — University CoLLEGEe, LONDON. — 
Owing to circumstances arising out of the war, Mr. Kilburn's 
Scott's course on the Electrical Production of Nitrates for 
Fertilisers and Explosives,” announced to begin on Wednesday, 
January 26th, will not be held. 


Patents and Alien Enemies,—The Worthington 
Pump Co., Ltd., has applied to the Board of Trade for the avoid- 
ance or suspension of Patent No. 19,609/10, granted to Meyer, in 
respect of valves for pumps. 


3 OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


— 5À 
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Central Station and Tramway Officials.—The East 
Ham Tramways Committee propose to increase the salary of 
Mr. T. C. WINGFIELD, works superintendent, from £250 to 
4275 per annum. 

The Luton T.C, has been recommended to increase the 
salary of the electrical engineer's chief clerk, Mr. R. HARDING, 
from £130 to £143 per annuin. 

The Poplar B.C. has been recommended to increase the 
salaries of the following officers of the electricity department 
as from January 1st :—Mr.. F. Tarr, assistant manager, £275 
to £287 10s.; Mr. V. H. CRUICKSHANR, station engineer, £250 
to £262 ]0s.; Mr. E. R. INGRAM, mains engineer, £250 to 
£262 Jos.; Mr. E. E. FARRANCE, sales manager, £237 108. to 
4250; Mr. A. H. Vincent, junior clerk, £71 10s. to £78; Mr. 
J. FousyrH, charge engineer, £175 to £185; Mr. C. W. Cor- 
PINGER, charge engineer, and Mr. A, E. Ricketts, sub-station 


engineer, £162 10s. to £185 each. 


Mr. G. SCHOFIELD, late constructional superintendent of 
West Ham Corporation, has concluded his services with West 
Ham and taken the position of chief assistant engineer to the 
Nairobi Power & Lighting Co., Nairobi, East Africa. He 
sailed ^u the ss. Comrie Castle, which left Marseilles on Janu- 
ary 25th. 


General.—Mr. C. G. SrANESRVY, F. C. I. S., has been 
appointed secretary of the Charing Cross, West End & City 
Electricity Supply Co., btd., in succession to Mr. Edward 
Wilmot Seale, who has retired after 26 years! service. 

The London Gazette contains the following notice :— 
“Territorial Force: The London and Tyne Electrical and 
Mechanical Company. The announcement of the transfer of 
the undermentioned officers, which appeared in the London 
Gazette of December Ist, 1915, is cancelled : — Captain (tem— 
porary Major) Arthur E. Levin; Second-Lieutenant (temporary 
tain) Hugh C. C, Tufnell; Seceond-Lieutenant (temporary 
tam Hugh ©. G. Tufnel; Second-Lieutenant (temporary 
lieutenant) Frederick H. Bowers.” 

Mr. G. A. MENSHALL, leading electrical fitter and machinery 
attendant on the staff of the IL. C. G. Highways Comunittee at 
Rotherhithe tunnel and Deptford Creek bridge, hae resigned. 

Mr, W. H. Watton, late of the staff of the electricity depart- 
ment of the Marylebone T.C., and formerly at Blackpool Cor- 
poration works, has obtained a commission in the R. N. V. R. 
Jle has been in the Anti-Aireraft Corps, and served for five 
months at the Dardanelles. 

Mr. €. W. Sant, borough. electrical engineer at Torquay, 
who recently joined the London Corps of Electrical Engineers, 
has been promoted to the rank of corporal. 

The eleetricians and other members of the engineering staff 
of Messrs. M. Oldroyd & Sons, Ltd., woollen manufacturers, 
of Bradford Road, Dewsbury, last week presented an illumi- 
nated address and gold watch to Mr. G. II. Harrop, on his 
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retirement after 32 years’ service with the firm. Mr. Harrop 
has been chief engrneer to the firm for 23 years. 

In the absence of the President of the Royal Society of Arts, 
H.R.H. the Duke of Connaught and Strathearn, K.G., Dr. 
Dugald Clerk, F.R.S., Chairman of the Council, on Monday 
afternoon, at a meeting of the Council, presented the Society's 
Albert Medal to Prof. Sir J. J. THomson, O. M., D. Sc., LL. D., 
F. R. S., for his researches in chemistry and physics, and 
their application to the advancement of arts, manufactures, 
and commerce.“ 

Mr. Eric SurrH, who has just joined the Electrical Signalling 
Department, Cable Company, Canadian Contingent, was elec- 
trical engineer on the Santa Fé Railway, and was at New 
Mexico, U.S.A., before coming hoine to Join the Forces. 

Mr. S. R. BoorH has been appointed to the staff of the 
Adelaide University, South Australia, as Lecturer on Accoun- 
tancy. He has for some time been a Member of the Senate 
of the University. 

Roll of Honour.—Mr. E. J. DurcH, secretary to 
Messrs. H. J. Cash & Co., Ltd., electrical and heating engi- 
neers, of Westminster, who enlisted in the 2nd King Edward's 
Horse in August, 1914, and who was twice wounded in 1915, 
has now been discharged from hospital for the second time, 
and has been gazetted Second-Lieutenant in the 14th Royal 
Fusiliers. 

Corporal W. J. Bout, of the 8th Battalion South Staffs. 
Regiment, who has been killed in his dug-out by a shell whilst 
asleep, was, until his enlistinent, on the staff at the Ocker 
Hill electrical works, Tipton. 

Corporal S. C. PanisH, of the Queen's Surrey Regiment, 
who was serving his articles at the Croydon Municipal elec- 
tricity works when he enlisted, has been killed in action. He 
was 20 years of age. 

Lance-Corporal GEO. Nasu, of the 10th Battalion Gloucester- 
shire Regiment, who has been killed in France by shell fire, 
was, pnor to his enlistment in October, 1914, on the electrical 
staff at Norchand Colliery, Lydney. 

Trooper OLIVER GOLDSMITH, of the Hampshire Yeomanry, 
who has died in hospital at Tidworth from septic poisoning set 
up by an accidental wound to the hand, was, prior to his 
enlistment last August, on the staff of Messrs. Cooper & Co., 
electrical engineers, of Bournemouth. i 

Mr. Leeg, late tramway inspector at Colchester, who joined 
the Royal Ariny Medical Corps, has been awarded the French 
Military Medal for conspicuous service in the field. Ile had 
Just spent a brief furlough at Colchester. 

Sergeant-Major DAN Harrop, who was emploved as an elec- 
trical engineer in the testing room at the Hyde Road tramear 
depot, Manchester, has been promoted to the rank of Second- 
Lieutenant in the 12th Loval North Lancashire Regiment for 
zeal, devotion to duty, and bravery in the field. 

Captain ARTHUR Layton, A. M. I. IL. E., who has been 
gazetted temporary Lieut.-Colonel in the Prince of Wales's 
Volunteers (South Lanes. Regiment), has been electrical engi- 
neer and departinental manager for 13 years past to the firm 
of Messrs. Joseph Crosfield & Sons, Ltd., Warrington. 

Private JONATHAN Cookson, of the 1st Battalion Lancashire 
Fusiliers, who was formerly employed at the British Westing- 
house Works, Trafford Park, has been wounded in the shoulder, 
but has now left hospital and returned to the Front. l 

Sergeant J. BnRoMiLEY, who has just been killed in action in 
France, was employed by Messrs. Ferranti, Ltd., before he 
enlisted. 

Mr. WM. A. Erus, formerly of Northwich (Cheshire), and 
Dos un electrician in the Royal Navy, has been awarded the 

Lance-Corporal R. BannER, Ist Cheshire Field Company, 
Royal Engineers, who was, prior to his enlistment, on the 
staff of the electricity department of Lever Bros., Ltd.. Port 
Sunlight, has been awarded the D.C.M. On January 15th he 
visited the works and was presented by Sir Win. Lever with 
a gold watch as a memento of his being the first einployé of 
the firm to win the D.C.M. 

The County of London Electric Supply Co., Ltd., send us 


the following inforination respecting the doings of County men | 


with the Forces: Mr. H. A. Moncritrr, of the secretarial 
departinent, who had formerly been serving in France in the 
Queen's Westminsters.“ has obtained a commission as 
Second-Lieutenant in the 3rd Dorsete. Mr. F. H. Hower, of 
the secretarial department, formerly a bombardier in the 7th 
County of London, R. . A., has obtained a comission in the 
Royal Field Artillery. Mr. N. F. GADSTONE, after service in 
France, has obtained a comiission as Second-Lientenant in tlie 
4th Essex. Mr. Sypxey A. KNIGHT, of the secretarial denart- 
ment, after service in France, has been gazetted Second-Lieu- 
tenant in the North Somerset Yeomanry. Mr. G. E. Scorr, of 
the Putney local office, and serving in the Aird Middlesex 
Regiment, has been promoted to Regimental Quartermaster- 
Sergeant, and is now a Seeond-class Warrant Officer. Mr. 
ALAN Legian, of the mains department, has been granted a 
Commission as temporary Second-Lieutenant of the Hth Ser- 
vice Battalion East Surrey Regtient. The following enmploves 
in the mains departinent of the company have been killed in 
action, all of the 9th Battalion Buffs (Last Kent): II. Brszirv, 
T. Hyam, and R. REEVES. 

Obituary.— NIR. R. F. VENNER.— We regret to record 
the death, which occurred on Sunday morning last. at 
the age of 54 veara, of Mr. R. F. Venner. The deceased 
gentleman had beeu unwell for some time, and his 


death was not unexpected. Mr. Venner was a son of tho 
late Captain Yenner, and he was educated at Malvern Col- 
lege. Ho was one of the earliest students in the Hammond 
Electrical Engineering College, now Faraday House, his 
course beginning there in 1883. He was subsequently 
with the Hammond Co., and about the year 1556 he took 
charge of an exhibit of Messrs. Shippey Bros, & Co., at 
Antwerp. From 1895 to 1897 he was in partnership with his 
life-long friend, Mr. A. M. Sillar, in the firm of Venner and 
Sillar. Later the business of Venner & Co., electrical engincers 
and agents, at Westminster, energetically pushing the sale 
of Chamberlain & Hookham meters and Venner time switches, 
brought him into touch with large numbers of our readers. 
The affairs of that business have been conducted by Mr. E. E. 
Sharp for several years, and he will continue to conduct thein 
pending the making of new arrangements. Mr. Venner had 
in recent years been interested in electric signs and in electric 
heating and cooking apparatus. Failing health, however, 
interfered with his securing that measure of success which he 
once anticipated in the cooking apparatus field. 

Mn. FREDK. JAMES JONES, of the Eastgate, Chester, in busi- 
ness as an electrician and electrical engineer, died on January 
19th at the age of 55. He was a native of Dublin, and studied 
electrical engineering while in New Zealand. Nearly 30 years 
ago he commenced business at Chester. About three years 
nio he underwent an operation, and he had been ailing since 


that time. Mr. G. D. Jones (son) succeeds him in the busi- 
ness. 


Wills.—The late Mr. ALFRED Binns, of Messrs. T. 
and A. Binns, Ltd., wire manufacturers, Halifax, left 413,101 
gross and £9,932 net. 

The Times states that Monraaur Hayes Bytuyway, R. N. A. S., 
of Hale, Cheshire, electrical engineer, who died in St. 
George's. Miltary Hospital, Malta, on active service, left 
£10,944. 


NEW COMPANIES REGISTERED. 


F. R. Wade and Co., Ltd. (142,761).— This company was 
registered on January 19th, with a capital of 471,000 in £1 shares, to take 
over the business of F. R. Wade & Co., to carry on the business of engineers, 
manufacturers of electrical instruments and machinery, ete., and to adopt an 
agreement with F. K. Wade, The subseribers (with one share each) are: F. R. 
Wade, 95, Colmore Row, Birmingham, consulting engineer; P. W. Wade, 
Wembley, Stoney Lane, Yardley, Birmingham, engineer. Private company. 
The number of directors is not to be more thin five. F. R. Wade is the first 
fife director, Solicitor: C. Orton, Guildhali Buildings, Navigation Strect, 
Birmingham. Registered by Jordan & Sons, Ltd., 116-117, Chancery Lane, 


General Engineering Co. (King’s Cross), Ltd. (142.760).— 
This company was registered on January l9th, with a capital of £51,000 in £1 
shares, to take over the business carried on at 97, Caledonian Road, King's 
Cross, as the General Engineering Co. and/or. A. V. Bond, to carry on the 
business of scientific and experimental engineers, model and tool makers, 
Siniths, joiners, woodworkers, builders, electricians, electrical, hydraulic acd 
Mas engineers, ete. The subscribers (With one share each) are: A. V. Bond, 
97, Caledonian Road, King's Cross, N., engineer; H. C. H. Braun, 236, Pen- 
tonville Road, N., consulting engineer. Private company. The first. directors 
are A. V. Bond and H. C. H. Braun. Qualification (except. first directors), 
25. Registered. office: 97, Caledonian Road, King’s Cross, N 


H. E. Jackson, Ltd. (142,778).—This company was regis. 
tered. on January 20th, with a capital of £2.500 in £1 shares, to take over 
the engineering business carried on at Churchgate, Leicester, as H. E. Jack- 
son & C., to carry on the business of ironfounders, mechanical and electrical 
engineers, electricians, suppliers of electricity for light, heat, motive power, 
or otherwise, etc, and to adopt an agreement with H. E. Jackson, E. II. 
Kirk, and C. H. Kirk. The subscribers (with one share each) are: H. E. 
Jackson, 225, East Park Road, Leicester, mechanical engineer; E. H. Kirk. 
106, St. Saviour's Road East, Leicester, manufacturer; C. H. Kirk, High 
Barn, Letchworth Road, Western. Park, Leicester, manufacturer, Private 
company. The number of directors is not to be less than two or more thun 
five; the first are H. E. Jackson? (managing director), E. H. Kirk, and C. II. 
Kirk (all permanent). Solicitor: B. Wynn Edwards, 33, Friar Lane, Leicester. 
Registered by Jordan & Sons, Ltd., 116-117, Chancery Lane, W.C. 


Shepherd's Parging Block Co., Ltd. (142,756).— This com- 
pany was registered on January 18th, with a capital of £2,000 in £5 shars, 
to take over the business of a manufacturer of patent tramrail parging blocks 
carried on by W. Shepherd at Milkstone, Rochdale, Lancs., as Shepherd's 
Parping Block Co., together. with the benefit. of certain existing inventions 
celuting to improvements in connection with the laving of setts with respect 
to tramway lines or rails and blocks or sections used in connection therewith, 
The subscribers (with one share each) are: W. Shepherd, Sparthcliffe, Mn- 
chester Road, Rochdale, road contractor; Mrs. R. Shepherd, Sparthcliffe, Man- 
chester Road, Rochdale; E. Shepherd, 14, Exeter Street, Rochdale, contracts: 
H. Shepherd, 36. Hare Street, Ruchdale, contractor. Private company. W. 
Shepherd is first) permanent director, subject to holding one-eighth of the 
ordinary share capital. Registered ofice: Exeter Street, Milkstone, Roch. Isie. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Muirhead and Co., Ltd. (32,270), —C'apital, £50 000 in £10 
shares. Return datet December 29th, 1913, 3 482 shares taken up: 2.10 per 
share called up on 382; 43.820. paid: 430,000. consideret as patd on 3,00 
shares. Mortgapes and cat Hees: L13300. 


Larne Electric Light Works, Ltd. (46,962).—Capital, 
£4000 in fM shares (500 5 per cent. cum, pref. Return dat. November 
94h, 1915. AN shans taken up; £500 paid on the pref.; £3,500 considered 
as paid on the ord. Mortgages and charges: 42,700. 


Enfield Electric Cable Manufacturing Co., Ltd.—Mort ease 
on certain frechold bland ar Brimsdown, Enfield, with factory and other built- 
ings, etc, thereon, dated December Bist, 1915, to secure alt moneys due or to 
become due. from the company to London County & Westininster Bink, Ltd., 
not exceeding £010,009. 
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David Anderson and Co., Ltd.—Issue on January 10th, 
1016. of £,2,200 debentures, part of a series of which particulars have already 
bcen filed. 


Keynsham Electric Light and Power Co., Ltd.—A memo- 
randum of satisfaction in full on December 31st, 1915, of third debentures 
dated December 24th, 1913, securing 41,000, has been filed. 


City of Oxford Electric Tramways, Ltd.—A memorandum 
of satisfaction to the extent of £1,100 on December 17th, 1915, of charge 
dated February 20th, 1914, securing £46,000, has been filed. 


North Wales Power and Traction Co., Ltd.—Particulars 
of £30,000 debentures, created by resolutions of January 31st, 1912, June 19th, 
1413, and June 30th, 1915, filed pursuant to Section 93 (3) of the Companies 
Consolidation) Act, 1908, amount of the present issue being £9,000. Property 
caarged : The company's undertaking and property, present and future, includ- 
ing uncalled capital, subject to prior charges. No trustces. 


Barbados Electric Supply Corporation, Ltd. (104,367).— 
Capital, 4,600,000 in 40,000 pref. and participating and 20,000 ord. shares of 
£l each. Return dated November llth, 1915. 35,172 pref. and 20,000 ord. 
shares taken up; £34,672 paid on 34,672 pref.; £20,500 considered as paid 
oa 90,000 Ord. and 500 pref. Mortgages and charges: £12,500. 


Blackpool and Garstang Electric Light Railway Co., Ltd. 
2. 150).— Capital, £10,000 in £5 shares. Return dated December 31st, 1915. 
J£] shares taken up; £4 per share called up; £1,707 paid (including £323 
received on application for further shares not allotted), leaving £60 calls 
unpaid, Mortgages and charges: Nil. 


Amazon Telegraph Co., Ltd. (44,532).—Capital, £250,000 
in £10 shares. Return dated Nov. 30th. 1915. All shares taken up; £250,000 
pad. Mortgages and charges: C272, 900. 


CITY NOTES. 


Yorkshire (West Riding) Electric Tramways Co., Ltd. 


Sır H. S. Leon presided on January 21st, at 31, Throgmorton 
Street, E.C., over the annual meeting. He eaid the revenue 
for the year amounted to £81,086, against £69,768 in the pre- 
vious year, but the working expenses were £3,474 more, 
which equalled a percentage of 10.7 over those of 1914. The 
percentage of expenses to receipts was 44.25, against 43.72— 
an increase of .53 per cent. Compared on a car mileage unit 
basis, the working expenses in 1914 were 4.373d. per car mile, 
but in 1915 they rose to 4.882d., an increase of a little over 4d. 
After deducting the working expenees from the gross receipts 
they had a balance of £45,208, being equal to 55.75 of the 
gross receipts. The income per car mile was 10.001d. in 1914, 
and 11.034d. in 1915. The tramway revenue had grown 
steadily, being £38,051 in 1905, and 481,086 in 1915. The 
increase in gross income for the year of nearly £7,000 was 
quite satisfactory, and, so far ae they could see, was not due 
to war conditions, and there was no doubt that they were 
reaping some of the fruits of the good seed sown in the past. 


The general increase in expense, however, must be seriously. 


borne in mind, and to what extent it was likely to be perma- 
nent he could not say. Under the present abnormal condi- 
tions an increase of 11.7 per cent. was not excessive, particu- 
larly as they had to pay so much more for wages and for all 
necessary supplies. As an instance, he might mention that 
they were now paying 14s. 6d. a ton, instead of 88. 6d., for a 
class of coal little. if any, better, and this item alone meant 
an Increase of £2,000. As a result of the year's trading, 
£45.98 was carried to the net revenue account, and after 
deducting debenture interest, etc., £29,310 wae carried to the 
appropriation account. To this, £10,725 brought forward from 
the previous year had to be added, giving a total of £40,035. 
The board had dealt with this by paying a dividend of 6 per 
cent. on the cumulative preference shares, which absorbed 
412.027; setting aside £5,511 to the depreciation and renewals 
fund; crediting 42.000 to the insurance fund; by writing off 
4450 preference shares set aside for the Wood’s accident 
claim; by placing £5,000 to the general reserve fund; and 
carrying £15,045 forward. He had before fully explained the 
policy of the board with regard to the substitution of granite 
setts for the soft granite stone setts, and a considerable 
amount of the work yet remained to be done as soon as they 
wuld get the labour and materials, It had been found neces- 
sarv to renew the battery at their Castleford power station, 
and they availed themselves of the opportunity to inetall a 
larrer one, and had entered into a maintenance agreement 
with the manufacturers by which 100 per cent. efficiency was 
Fuaranteed for ten years. Their capital expenditure wae 
£755,425, £769,810 of which had been expended on lines open 
for traffic and £13,196 on the Pontefract lighting. They com- 
menced. the supply about a month before the war broke out. 
ind there was every prospect of their building up a very good 
business. The results, even under the present unfavourable 
cnditions, were quite encouraging. No one could say what 
the conditions in the district they served would be after the 
War, and the board felt that they must regulate their affaire 
with due regard to future contingencies. If they were to 
maintain and improve their services & considerable sum of 
honey must be spent, and the policy of the board was to 
"leet as much money as possible, so that at the earliest date 
they might be in a position to begin the work and pay cash 
for it. In the past their relations with the local authorities 
had been of a most amicable character, but during the past 
year some of the local councils had pressed them to make 
tonsiderable modifications in the fares. The general manager 
and himeelf saw one of the boards and pointed out the im- 
practicability and financial unsoundness of the requests, and 


now the local authorities were taking a sort of revenge by 
raising the road maintenance question. However, the com- 
pany did not take offence at that, and had met the authorities 
very reasonably, and it was possible that in due course they 
would recognise that the company were Justified in . 
to lower the fares. Last year he promised that the boar 
would consider if any scheme could be formulated for dealing 
with the arrears on the 6 per cent. cumulative preference 
shares, and they had done &o, and he hoped a scheme would 
be prepared when they felt justified in placing one before the 
shareholders. That moment, however, had not yet arisen. 
It would be a deplorable thing to put forward a scheme which 
would be acceptable to the shareholders and then to find 
that, owing to circumstances entirely beyond their control, 
they were unable to fulfil the obligations incurred. He asked 
for the forbearance of the shareholders until the country 
returned to more normal conditions. In conclusion, the CHAIR- 
MAN referred to the adinirable work done by Mr. H, England 
and the staff. 

Mr. G. E. Leon seconded! the motion. 

Mr. DAvENPORT asked the board if they would accept a 
resolution to invite Dr. Moody and Mr. Lock to confer with 
thern in regard to dealing with the arrears on the cumulative 
preference shares, but the CHAIRMAN intimated that he was 
not prepared to do so, and Mr. DAVENPORT proposed as an 
amendment that a committee, consisting of Dr. Moody and 
Mr. Lock, be appointed to meet the board. i 

After some discussion the amendinent was not pressed, and 
the resolution was carried. 


London Underground Railway Meetings. 


On Friday last extraordinary general meetings were held by 
the Metropolitan District Railway Co., the London Electric 
Railway Co., the City & South London Railway Co., the 
Central London Railway Co., and the London General 
Omnibus Co., at which resolutions were passed sanctioning 
an agreement between these companies with respect to the 
application of their receipts and the payment into a common 
fund of the half-yearly balances after meeting expenses. The 
Chairman, Lord George Hamilton, said that the agreement 
was made in pursuance of an Act passed last year. The five 
companies will afford to each other all reasonable facilities for 
through passenger traffic, through bookings, through fares, 
and interchange of traffic. In 1914 the five companies carried 
819 million passengers, only 42 millions of whom were through 
passengers between the systems concerned, The new arrange- 
inent would lead to a simple and effective system of through 
or interchange tickets, 


Companies Struck off the Register.—The following 
Hove bee struck off the register, and are accordingly dis- 
solved :— 


Brabbins FucHess Engine Syndicate. 

Budleigh Salterton Electric Light & Power Co. 
Economic Coaling Appliance Co. 

Emanda Engineering Co. 

Power Syndicate of South America. 

Russian Wireless Telegraph Trust. 

Telenews. 

Vacuum Electric and Gas Heating Appliances. 
Walker. Reversible Turbine Co. 


St. James' and Pall Mail Electric Light Co., Ltd.— 
The directors recommend a balance dividend of 3s. 6d. per 
share on the 7 per cent, preference shares for the half-year to 
December 31st, and 4s. 6d. per share on the ordinary, making, 
with the interim dividend, 8 per cent, for the year, as com- 
pared with 10 per cent. for 1914. 


Australia.—The Kempsev Electric Light and Power 
Co., Ltd., in December advertised a prospectus in the Sydney 
newspapers offering 8,500 £1 shares for issue. The company 
was to take over the righte, etc., of Kynoch, Ltd., of Sydney, 
to supply electricity for public and private lighting in 
Kempsey. " 

Westminster Electric Supoly Corporation, Ltd.—The 
directors recommend a dividend at the rate of 8 per cent. per 
annum, less tax, for the half-year ended December 31st (mak- 
ing 7 per cent. for year, as against 9 per cent. for 1914). 


STOCKS AND SHARES. 


TUESDAY EVENING. 

The main interest in Stock Exchange markets is etill con- 
fined to rubber shares. ]n that market, the volume of business 
has taken on a fresh lease of activity; and those people who 
are intimately connected with it find all their energies taxed 
to deal with the business that has sprung up. Some part of 
it, at all events, is mere speculation, in spite of the Treasury 
regulations to the contrary. The activity has developed into 
something of a gamble; and, as always happens in such cases, 
the strength of prices in good companies has brought to light 
various concerns of doubtful reputation, 

The working man spends his money—or eo, at least, we are 
told—upon cheap pianos, amuseinents, Jewellery, furs, putting 
his war waves into these illusory investinents; while the 
people of a different rank who, especially in the Midlands and 
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Northern Counties, are making big profits out of the war, are 
epending their wealth in the purchase of rubber shares, which 
they can at least justify by the expectation that good divi- 
dends will accrue thereon, but which every broker knowe are 
bought in numbers of cases with a view to quick appreciation 
in capital value. 


Meanwhile, the application for Exchequer Bonds goes on : 


steadily, though not to an extent which might reasonably be 
expected by these who have means for seeing what large 
amounts are being expended in the purchase of the shares 
named above. The investment markets remain overshadowed 
by the Exchequer issue, for the closing of the liste in which 
no date has yet been officially announced. In the circum- 
stances, it is surprising to find Consols improving; but it is a 
pleasant surprise, since improvement in Consols spells firm- 
ness for all gilt-edged securities, extending beyond debenture 
stocks to the good-class preference shares in industrial com- 
anies. 

d The electric lighting dividends will be making their appear- 
ance before long and there is speculation in the market as to 
how these will materialise. [t 1s thought that the County of 
London will maintain its previous distribution, and that the 
City will follow suit—or, at any rate, make but a small cut 
in its dividend. But ae regards the West End undertakings 
less certainty is felt; indeed, there are some who think that 
reduction of one to two per cent. is almost inevitable, in view 
of the conditions under which the industry hae worked during 
the past six months. 

It is pointed out that the fatalities caused by the darkening 
of London's lights are greater than those which might fave 
been .brought about by Zeppelins—a inatter of mere specula- 
tion, of course; though, having regard to the practical cer- 
tainty that the Zeppelins would not come in mid-winter, there 
is point about the complaints which have been raised with 
reference to the official attitude on the subject. The bateh 
of electric dividend announcements is awaited with a much 
more general interest than ordinarily—not only by share- 
holders in.these companies, but also by those who have been, 


and are, hampered and inconvenienced by the lighting restric-. 


tions. Chelsea 4 per cent. debenture stock is a little lower, 
but otherwise there are no changes in the list of quotations 
this week. 

The news from Mexico is read as being unfavourable, and 
once more there are small falls in the principal bonds of com- 
panies working in the country. The reports of American 
citizens having been murdered gave rise to the assurance that 
President Wilson would have more work to do in the dicta- 
tion of notes as dignified as they are vain. Nobody supposes 
that the United States will trouble about the lives of a few 
citizens while those of so many thousands of others are being 
spent in the glorious pursuit of dollars that flow in so readily 
from the belligerent European countries. 

Brazilian Tractions have recovered further; and the market 
seeins to be a better one than it has been for some time past, 
although the rate of exchange has not helped matters appreci- 
ably. Reassurance with reference to the dividend hae stiffened 
the price more than anything else; and a few buving orders 
which cauie in at low figures found the supply of shares on 
offer was quickly exhausted. 

The Telegraph market shows more changes. Western Tele- 
graps have risen again, and now stand highest of the trio in 
which they, with the two Eastern Extensions, command res- 
pectful attention from the investor. Eastern Extensions are 
a shade up. Small rises have occurred in Anglo-American 
Telegraph stocks. Cuban Submarine preference have been 
rather pressed for sale, and at 144 show 10s. fall. 

In the Telephone department, New York Telephone 43 per 
cents. are wanted by the Government at 1004. Sales that are 
made to the Treasury in. connection with the mobilisation 
scheme are done free of commission, through a broker, the 
Treasury paying the charges—which, by the way, are half 
those which the Stock Exchange Committee officially permits 
its members to make. Chili Telephones are à down at 61; 
and United River Plates have eased off to 53. Some of the 
4 per cent. debenture etocks in this department are lowered 
to 79, at which the return on the money is about £5 Is. per 
cent. 

Babeock & Wilcox have risen 5s. to 2 11/16, on persistent 
buying based upon reports that the company is making excel- 
lent progress, and that it will have big profits to divide, after 
making allowance for the excess tax and all possible reserves. 
British Westinghouse preference have gone back. The divi- 
dend in their case is due very soon. Last year 3s. was paid— 
that is to say, 74 per cent., the shares being of the nominal 
value of £2 each. It is expected that they will get 10 per 
cent. this year. Edison & Swan fell IS. to 78. 6d.; but Elec- 
tric Constructions continue to creep up, and are again 6d. to 
the good at 158. 

Marconis are a slightly duller market, and interest has again 
subsided for the time being. The American shares, which 
rose to 18s, 6d., reacted to 178. on a general fall of securities 
in America, due mainly to the difficulties in Mexico. Canadian 
Mnreonis, after touching 7s. 9d., lost the pence; and the 
activity that wae stirred lasted but a few days. 

Rubber shares are holding their prices with marked tena- 
city; and although the quotation for the raw stuff gives no 
particular indication of rising again to 4s. 3d., at which it 
stood a fortnight ago, the reporta and dividends now being 
publiehed are sufliciently good to keep alive interest and to 
encourage fresh buying in this department. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Howm DLECTRIOITY COMPANIBS, 


Dividend, Jan. 25, Rise or n Yiela 
1914. 1916. thie week. p. o. 
Brompton Oidinary .. oe ee 10° 7i — £018 4 
do. Tpereent. Pref, .. o 7 7 — 5090 
Oharing Oross Ordi 7 5 5i — 7 210 
do. do. do. Pret. ry d c 6 0 0 
do, do. Olty Pre è oe eo 8 A '*à19 0 
do, 9 oo e? eo ee 4 15 z 8 6 6 8 
Chelsea ee ee ee oe ee 6 4 = 6 6 0 
pr; L5 Dex ee eo oo eo a 1 — 6 : 6 
City o on = 778 
do. do. 6 cent. Pref, .. 6 li — ‘691 
do. do, 6D. eo ee ee 6 98 -— 6 1 0 
do. 0. ee ee 43 i 65 — b 6 0 
County of London T e» 1 10 — 700 
© do. 6 per cent. Pref, .. 6 10$ — 6 7 8 
do. do. ist b. eec eo d 85 — 6 5 0 
do. do. find Deb. ee ee 88 = 6 8 0 
K ansington Ordinary ee oe oe 9 8 — 1 10 0 
London Electric oo ee ee oe 4 4 — 8 8 4 
do. do. 6 | cent, Pref. oe 6 — 7 1 3 
M 1 do. ui do, 4 b. [EJ ee ee 4 y^ — 1 i ~ 
8 ropo tan oe oe ee ee — Ü 
do. d r cent. Pref, eo 8 — 7 10 0 
do. b. oe ee ee 85 -— b 6 0 
do. 84 Deb, eo ee ee 70 = 6 0 0 
‘do, do, do. 1 per cent: Pret. 1 6 — 6 16 8 
do. 0 do. 84 b. ee ee 8b 70 -— 6 0 0 
Bouth London ee oe ve ee 6 92 — q 6 6 
South Metropolitan Pref.  .. 1 la — 614 0 
Westminster Ordinary .. T æ. 9 6 — 7 10 0 
do. 44 Pret, ee ee oe 4 a — b 19 0 


TELBORAPHS AND TaBLBPHONRS. 


A aglo-Am. 'Tel. Pref, oe ee e? 6 99 + 610 
d e 0 ee oe ee 83/6 311. + 3 14 3 
Chile Tele one .. oe ee ee B -— 6 10 8 
Cube Bub. 0 eo eo 0 0 0 0 b 7 t 6 9 0 
do. Pret. eo ee ee ee 10 14 -—- 6 18 0 
Eastern Extension eo ee oe 7 199 xd + è *0 10 
do. 4 Deb. ee eo 4 * —1 6 1 0 
Bastern Tel. Ord... 0 0 ee 0 0 7 164 -— *6 6 0 
0. 84 Pref, oe ee ee 8b 64 —12 6 8 6 
do. 4 Deb. oe ee ee 4 79 —2 6 1 0 
Globe Tel, and T. Ord. ee eo oe 6 1 — *6 19 3 
do. Pref, 0 0 eo ee 6 1 — 6 17 1 
Gt. Northern Tel. ec. c» >» dH 88 + } 610 4 
Indo-Buropean .. oe ee e$ " au ~ 21 - 
ee eo ee ee ee ae. b 
New York Tel. 614. co & 100 4-3 491 
Oriental Telephone Ord, ee „„ 10 1 — 568 
do. Pref. oe ee 6 = 617 2 
Tel. n è Deb. eo ee ee ee 4) 80 — 6 0 0 
United R. Plate Tel 8 54 — 7190 
do. e ee eo b 4 — b 8 1 
wen Inala and an; ee oo ee - i: — n A : 
esterno eiegrap ee oo oe + 
do. 4 Deb, oe oe a 79 xd — 6168 
; Hon Rans, 
Central London, Ord, Assented .. 4 70 — 5141 
Metropolitan oe ee se oe H 26 — 4 18 0 
do. Distriot ee eo eo N 16 m 1 Nil 
Underground Electric Ordinary ,. Nil 1 — Nil 
do. do. " A "n ee oe Nil 6/6 = Nil 
do. do. Income ee 6 83 +1 *8 5 8 
, Fornier Trams, &o. 
Alelaide Sup. 6 pr cent, Pret, ee 0 5 — 600 
do 6 eb. ee ee ee 6 06 — 6 b 0 
Anglo-Arg. Trams, First ' ee ak — 6 18 6 
0. Pref, ee eo 88 — 8 8 0 
do. 4 Deb. ee oe 4 71 — $ 513 8 
do, Deb, ee ee && 71 — 6 17 0 
do. 6 b. eo oe 6 8^ = 6 4 0 
Brazil Tractions .. .. «2 . Bà 62 +1} 612 8 
Bombay Electric Pref... f. 6 1 — 517 1 
do. t Deb. ~. .. 4 85 = 680 
British Columbia Elec. Rly. Pfoe, .. 5 69 xd — 8 9 6 
do. do. Preferred.. — 40 — Nil 
do. do. Deb. eo i 64 Im. 6 13 10 
Mexico Trams ee ee ee ee N 89 — Ni 
do. bperoent Bonds .. — 46 -l Nil 
do. 6 percent. Bonds .. — 59 —1 Nil 
Mexioan Light Common ix oe Nil 99 = Nil 
do. Pref. ee ee ee Nil t8 — 
do, 1st Bonds e? ma = 47 — 
Marbraorunme CoxPANIBG. 
Babcock & Wilcox e | „ dM 214 +2 6 41 
British Aluminium Ord. — .. N 5 23/6 E 490 
do. Pref, eo oe 6 18/- — 6 13 4 
British Insulated Ord. l... . 16 1 — 7 910 
0. ref. ee ee ee 6 — 5 11 7 
British ne Pref, .. ee 1T) 4 — 9d. 616 4 
do. 4 De ee eo eo T 4 69 -o 6 14 10 
do. 6p. lien ae we o 6 101 — 619 0 
Callenders ..  .. «„ „„ d 11 — 613 4 
do. 6 Pref, e ee ee ee 5 4 — 6 17 9 
do. De 0 oe eo ee t 90 — 6 0 0 
Castner-Kel ner ee ee oe oo 90 tà — 6 8 0 
Edison & Swan, £8 pd. .. si ee Nil 7,6 = 1]- Nil 
do, do. fully paid oe ee Nil 1 — Nil 
do. do. 4 Deb. ee ee ee 4 60 — 6 13 4 
do. do. b 96 Deb. ee ee 6 60 — 8 6 8 
Eleotrio Construction 86 15 / 4 6d 800 
0. 0. Pref, oe oe q 1 -— 7 0 0 
Gen. Eleo. Pref, ee eo oe oo 6 — 6 8 l 
Henley ee ee oe ee oe 20 18 -— 8 19 0 
do. Pret. ee ee oe ee 4 4 -— 6 6 0 
do. Deb. ee ee oe ee 99 — 4 17 9 
India Rubber . X 10 91 = *13 19 0 
Telegcaph Con, ee ee os oe 20 85 "x 7 16 6 


* Allowance made for dividends being paid free of income-tax. 


L.C.C. Loan Interest Rate.—The Finance Committee 
of the L.C.C. has decided that until farther notice the rate of 
interest to be charged by the Council for loans to local authorities 
shall be 5 per cent, 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING DECEMBER, 1915. 


Tae December return of electrical exports and importe marks the in cables, telegraphic material, and machinery exports On the 
close of a year which will be noteworthy for many years to come. other hand, both machinery and cable imports were on an extended 
For some time the monthly statements indicated a continuous scale Do po Wm "rh ^ ure bod n a ed E 2 
i t in electrical export business, but the December total Pta Whion reached neariy 535000 In value, -6 egrapaio an 
Improvemen po 88, telephonic imports were practically halved, and battery and carbon 
of £319,409 shows a considerable falling away from the high imports also fell off in value. 
level of the preceding month, £522,059. The electrical imports The Australian Commonwealth, New Zealand, and India were 
showed a similar, though lees marked, tendency, the total for all good markets during the month, the former being credited 
December £238,691 comparing with £250,843 in. November. with as high values as during pre-war days. 
The re-exporta were valued at £24,382, as compared with £30,560 To France also we supplied oonsiderable material. American 
in November. electrical imports fell off by some £30,000, as compared with 
A glance through the various sections of the exports showa that November, while Datch imports included over £20, 000 worth of 
the falling off in,values was wide-spread, and most conspicuous lamps and parts, 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


3 33 " 3 E 2 a . . © à 2 s 
23335 825 ERRIA: 25 "ET EF 
Destination of exports and country consigning EFE FEE = E 3 5 FE E EE 8 9 87 ae 
$ £23 | 8 9 5 HB g B| $8 9-3 gS 
a [EE |& 3 |a 1 sig 
| n & | & 4 n n n n 
Russia, Sweden, Norway and Denmark .. | 2,976 , 11,239 | ...| 2,080 456 | 1,298| 396 | 26,206 
German West Africa LIIS eee eee eee 3 eco eee ee eee 65 eo 91 
Netherlands, Java and Dutch Indies $65 1,530 16 243 255 3380 1,67E | 15,583- 
Belgian Congo ooo eee eee eee eee eee ° ecc 8 LII) eee eee ° evo 26 
Funes. „„ — 5] 1,785 8,003 | 752 960 299 | 3,652| 7,832 | 23,879 
[III eee coe eoe [I i j 192 20 . 9 222 176 1.405 
Spain, Canary Isles and Spanish N. Africa. 3,179 90 249 110 72 2,044 | 6,741 
Switzerland, Italy and Austria-Hungary ... 2,202 183] 418 48 93| 7,492 | 10,701 
Greece, Roumania, Turkey and Bulgaria . 88 Se» 11 bee b| a 85 
Channel Isles Gibraltar, Malta and Cyprus... 3,283 : 22 3 34] 506 | 4,278 
U.S.A., Philippines and Cuba ooo * „264 bie aii 2,803 Des sees EET 48 | 2,717 
Canada and Newfoundland. . , 305 821 7 114 45 .. 24 | 3,247 
British West Indies and British Guiana .. 184 i 129 7| 45 15 2| 82 808 
Mexico and Central America E eis ui 24 7 34 8 186| 345 611 
Peru and Uruguay... eis METTI ES 58 | 2,030 8| 15| „ 37 | 2.819, 
Cle „ ee 75 | 1,083} 97 2°| 4248| 180 7,481 
Brazil ... i ios See eye Mag 194 | 716) 174 4 195 | 2.348 
, Argentina =... tee s „„ oo | 596 2,250 | 8,099| 564 | 20 870) 179 | 15,313 
Colombia, Venezuela, Ecuador and Bolivia... 490 13 2 ae 272 110 1.353 
Tunis and Morocco o. 121 | 1,093 900 133 13 112| 3.470 5,907 
British West Africa ... s. „. 169 154 | ... 41| 14| 156| 495, 1,272 
Rhodesia, O. R. O. and Transvaal ...  ...| 456 » 260 | 105| 1,280 28 8 g | 5141 
Ospe of Good Hope „ 968 i 2,625 6| 731 48] 788} 607 9,631 
Natal soo eee [IIl ooo : ove TT] . 4,825 59 45 eee 900 287 5.818 
Zanzibar, Brit. E. Africa, Mauritius & Aden 391 i 425 12) 19 25 52 64 1.250 
Azores, Madeira and Portuguese Africa  ... ae " 533 ... 50 5 o 18 803 
French African Colonies and Madagascar... sa ecl ws 16 | os 90 177 
China and Siam ELI eee eee eee 496 553 17 206 23 438 638 4 808 
P^ nas and Rares " TN 866 ... | 8,292 2,462 178| 126| 21| ... | 1,100] 7,912 
se wu 159 ; 15,036 | 1,992| 3,398 | 98 | 3,155| 2,144 | 45,815 
Ceylon ..  .. 18 3 28 e 746 371,181 
ndr Settlements, Fed, Malay States and 
Sarawak =... €. 0. 0. 312 125 237 323 20 184| 284 | 2412 
Hong Kong „ e 1,806 | 398 3 8| 164| 170] 9,307 
West Australia dw. NS e — wel. Ll m 71 | 464| 274 193 96| 2 5,873 
South Australien. s vs 2 5 928 | . 243| 3 526| 87 2968 
Victoria see f ooe Se . | 4,943 » 19101 | ... | 928 1 | 3,151! 380 | 47,806 
New South Wales . | 1,161 2,507 6 394, 40 60% 1,503 | 20,787 
Queensland =... 7. € — | 102 — 271 22 | 146 | 9M) 27 2.741 
eco eae ory) [III TET E 40 [Ir 6 LEN 9^ 8 389 
New Zealand and Fiji Ielands ooo 53] 986 5,861 269| 2472 | ... |21,073| 504 | 42,219 
Total, 4 22,621 |84,240 |16,355/10,746 |4,185 |12,609 | 94,078/111,825/15,770 1.975 11,913/33,142 [349,409 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
Russia, me Sweden and Denmark  ... 8 806 104; 310 | 476 . 17,773 | 12,411] 1,169 855 2,357 36,260 
wi soe „6 o5 | | 1,913 | 229/16,741 2,328 196 | ... 807 | ... — 22.143 
um LII Jj eee eco eee [11] eee eee eee [EE eee eee 840 eee eec eee eee 8140 
France... seo 2. s. e — 0] 420 84 | .. | 1,994 264 718 | 386] . | 8,353 | 2,990 244 15,448 
Switzerland ... soe eee. 0 1,688 805| 340 9 | 4,314 | 1401 |... 575 | 109 180 9,416 
Italy LA eee : eee eee LII] een 40 4,464 [11] eee eco eee 310 645 eee eee eco 5,469 


Austria-Hungary ooo coe eso eee aoe evo eee ove eoe eee - eve eoe ooo ese 
United States 9,309 | 4,863 | 4,335 4,654 2,480 569 41,790 49,15010,278 5,942} 13,889 147,259 


—— ee — — — — — 


Total, & 111,452 112,130 | 6, 478 24,039|15,557 | 5,596 |62,624 162,206/21,182 | 9,896! 16,670 236,825 


Additional importe.—Spain, carbons, £374 ; Japan, flash lampe, £97 ; Canada, electrical goods, 2432 wires, £390 ; telephone and telegraph 
apparatus, £573; 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above.. 2814 | 8916 | ... | 2,856 | 11 | 60 | 2,130 | ace | 319 | 578 6,698 24,982: 
Tota, EXPORTS: £349,409 TOTAL RE-EXPORTS : £24,382 ToTAL IMPORTS: £238,691 


Nora.—The amounts appearing under the several headings are classified according to the Customs returns, The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtlees; consisting of similar 
materials to those appearing in adjacent oolumus. auo are oredited to thecountry whenoe consigned which is not necessarily 


the country of origin. 
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ELECTRICAL EXPORTS AND IMPORTS 
DURING 1915 AND PREVIOUS YEARS. 


SINCE the year 1909 it has been the practice of the ELECTRICAL 


. REVIEW, at the commencement of the year, to publish a graphic | 


summary, showing the value month by month of the British 
electrical | 
the curves of values being based on the monthly statistics which are 
a regular feature of this journal. 


The steady progress which had, on the whole, characterised both | 
branches of business—but particularly the exports—for some 


years, was brought to an abrupt conclusion with the opening of 
the great European war in the beginning of August, 1914, the 
immediate effecta of which were discussed in our last yearly sum- 
mary,' and strikingly indicated by the curves of business for the 
preceding 12 months. 


1140 


exports and imports during the last and previous years, 
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fact that despite the war this section of our export trade was but 
little inferior to that of 1911. 

It will be a matter of interest to many and satisfaction to most 
that the electrical imports curve, on the whole, shows a deolining 
rpg after the rapid recovery to almost normal values at the 

of 1914, 

The re-export curve shows the depressed condition of this class 
of business—in any case of small amount—during the greater part 
of Ter, pre-war values being reached only during the last two 
monthe. i i 

The gross values of our electrical exports and of the telegraphic 
material included therein for the period covered by the curves 
shown in fig. I, were as follows :— . 


1911 . Gross £4,600,000 Telegraphic £560,000 
1912... à 6,300,000 „ ^ — 3,500,000 
1913  ... E 7,568,000 iy 2 388,000 
1914 aes 9 5,189,000 i d ~ 835,800 

4,564,000 2 u 690,300 
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The lower export curve (dot and dash) is exclusive of telegraphic exports. Value in thousands of £, 
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Since that time the British nation, and indeed the British 
Empire as a whole, as well as practically the whole of industrial 
Europe, has been engaged in a war of ever-increasing magnitude, 
which has more or less involved the concentration of the entire 
financial and industrial resources of the countries concerned on war 
measures, to the exclusion a'most of normal trade. Moreover, the 
financial dislocation of Europe has affected the purchasing power 
of protably every commercial country in the world, and to this 
can be added the very pressing difficulties of shipping—the 
conditions, in fact, being extremely unfavourable to overseas 
engineering trade of any kind. It is therefore with satisfaction 
that we can point to the unlooked-for steady expansion of elec- 
trical export business during the past 12 months of war, as shown 
by the two upper curves in fig.1. Although the extreme fluctua- 
tions in telegraphic export values which characterised former 
years were absent in 1915, yet a steady business remained, and a 
compar son of the electrical export business (with and without 
telezravhic exporte) of the vear. with previous years, reveals the 


^ 


" ELECTRICAL REVIEW, January 29th, 1915, pp. 158-161, — ^ 


Fic. 1—CHART SHOWING MONTHLY ELECTRICAL EXPORTS AND IMPORTS DUBING THE PAST FIVE YEARS, © 


These figures represent a monthly average of general business— 
as shown by the dot-and-dash curve, for1911, of £338,000; 1912, 
£400,000; 1918, £432,000 ; 1914, £362,000; and 1915, £323,000. 
It should be noted that during the first half of 1914 export values 
were at a high level. : 

The total value of electrical material imported into this country 
during 1915, according to our published returns, was £2.646,000, 
as compared with £2,767,000 in the previous year, and £2 946,500 
in 1913 ; these figures represent monthly averages for the three 
years referred to of £220,500, £230,000 and £245,500 respectively, 
showing that a steady falling-off has occurred during this period, 
despite the preoccupation of home manufacturers. 

The re-exports languished during the greater part of the year, 
reaching a total value of only £198,800, and a monthly average 
of £16,500, which compares badly even with the £265,200 total 
and monthly average of £22,000 in 1914, when the first effects of 
war were felt. 

Fig. 2 shows the trend of values in two of the most important 
sections of the exports—viz., machinery and cables, l 

Business in the former exhibited a fluctuating tendency 
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and the position shows but little recovery since the outbreak falling away ie fagtgnifinant: ves portions during the early part of 
of war. The cable exports, on the other hand, have shown the year, recovered normal vines in November, while lamp iere 
a remarkable recovery, under the circumstances, and in have steadily increased in value over the 12 months. l 
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F16. 3.— MONTHLY IMPORTS OF ELECTRICAL MACHINERY, TELEGRAPHIC AND TELEPHONIC MATERIAL AND CABLE, AND 
ELECTRIC LAMPS AND PARTS DURING THE PAST FIVE YEARS, \ 
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* ‘ j 

November last reached a record total, only approazhed on one 
former occasion, in 1912. Taken over the whole year, the 
machinery exports reached a total value of £1,482,000, as ere ALI 12212 
£2,154,000 in the previous year : while the cable exporte, ex ve 

of telegraphic and telephonic cable, which are included in their 110 VREET SREREREE nus i 
own sectione, were valued at £916,000, as compared with £741 ,000 M EELS 

in 1914. U 

Turning to the imports curves shown in fig. 3, it will be seen 100 ^ 

that the machinery imports reached record va'ues in January and 282 ee 
May, but during the latter half of the year values fell off rapidly. 
The importation of telegraphic and telephonic material, after 
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Electrical machinery imports totalled £1,543,000 in value, 
imports of telegraphic and telephonic material amounted to 
£154,600, and of lamps and parts to £256 600, during the year ; 
these figures comparing with £1,476,000, £267 500 and £215,000 
respectively for the same branches of business in 1914. 


Parchasing Countries and Importers into the United 
Kingdom. / 


Of the remaining countries shown in figs, 4 to 7, the first three, 
showing the course of business with what are ordinarily some of 


our prin^ipal overseas customers, will be viewed with interest. 

Fig. 4 indicates that our Argentine business has been falling off 
since March, 1913, and this has been to some extent 
accelerated in 1915, while both Canadian and Brazilian business has 
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F10, 6.—ELECTRICAL EXPORTS TO JAPAN, INDIA AND 
CHINA, 1913-15, | 


slumped since the war, a position which one would expect, knowing 
the conditions that exist, particularly in Canada. 
Turning to fig. 5, our Australian and New Z»aland electrical 


exports represent the one bright feature of these curves, business 


in these directions at least being normal; the South African 
business, also shown in fig. 5, had an improving ten lency for many 
months, but fell away to a low figure towards the end of the year, 
Fig. 6, dealing with Far Eastern business, shows that our elec- 
trical exports to India only began to show signa of recovery from 
the effecta of the war in the last month or two of the year, while 
Japanese business, with the exception of one or two spasmodic 
revivals, remained at a low ebb throughout the year, being in fact 
. exceeded in some months by business with China, a country in 


which, so far as we are concerned, electrical trade expectations 


appear to be accompanied by progressively disappointing results, 
The gross values of our export business to the countries above 
mentioned for the years 1913 (before the war), 1914 and 1915 
(in which the full effecta of the war were felt) were as follows :— 


1913. 1914. 1915. 
2 £ " 
India .. 1,769,000 781,000 557,000 
Australia — and - ' 
; New Z»saland 1,283,000 1,032,000 1,234,000 
Argentina 558,000 418.000 279,000 
South Africa ... 508,000 434,000 293.000 
Canada ... 392,000 318 000 112,000 
Japan ... 309,000 320,000 128 000 
Brazil 350,000 176,000 73,000 
China ... 159,000 117,000 88,000 


Oae of the effects of the war has been considerably to increase 
the to-and-fro electrical trade between this country and neutral 
and allied countries of Europe. Thus our electrical exports to 
France during 1914 were valued at over £150,000, while in 
1915 they rose to £321 000; the monthly average for the first 
six months of 1914, before the war, £17,700, compares with 
£26,700, the corresponding average for the whole of last year. 

In a similar manner our export business with the Scandinavian 
countries and Rassia for 1914 amounted to £253,000, but only 
reached a total, of £110,000 and a monthly average of £18,300 
during the firat half of the year, while f r the year 1915 a total of 
£165,000, and a monthly average of £38 800, are recorded, Russia 
being a preponderating purchaser, no doubt for military reasons, 
as was probably the case with France, 

Our last curve, fig. 7, shows that during 1915 the United States 
more than equalled Germany before the war as an electrical 
importer into this country. 

That this would probably be the case was indicated in our last 
annual summary, when her unique position as the only really free 
manufacturing nation in the world, able to undertake exporting, 
was mentioned. ^" ' | E. i 


French imports into this country, which were naturally hard hit 


when war broke out, have made an excellent recovery to a position, 


if anything, batter than they were in before the war, while Balgian 
imports are, of course, practically unrecorded—only four items 
occurring during the year, having a total value of £1,600. 

The total value of electrical material entering this country from 


. the United States during 1915, according to our returns, was 


£1,855,000, an average of £155,000 a month, representing twice 


. the value of the corresponding business in 1914, during the first 
six months of which, however, German electrical imports into 
this country reached record proportions, These figures are, of 


course, in excess of normal German imports before the war, which 
during 1913, for instance, were valued at £1,632,000, or a monthly 
average of £186,000. From our ally, France, we received 
£167,000 worth of electrical material, or rather more than in 1914, 


- when the total was £122,000. 


Apart from the countries above mentioned, the neutral countries 
of Europe—Sweden, Norway, Denmark, Holland and Switzerland 
imported & greater value of electrical material into this country 
during last year than in 1914. In the case of Sweden, Norway 
and Denmark together, this business was valued at £180,000, as 
against £166,000 for the previous year. Dutch electrical imports 
reached a total value of £153,000, as compared with only £60,000 
in 1914, and a considerably less amount in 1913; while Swiss 
electrical imports were also valued at £153,000, as against only 
£88,000 in 1914, ' 

The greater part of the Dutch importa represent lsmps and 
parts, of which during the year & me £125,C00 worth entered this 
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country ; in other words, we have been buying over £10,000 worth 
of lamps per month from Holland during the last year, as com 
with £1,400 worth before the war, — 
General. In view of the adverse circumstan des which prevailed 
throughout the whole of 1905, the marked revival of our eleotrical 
export business was a most welcome, arid, we confess, unlooked-for 
feature of the year, in connection with which, however, it must 
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remembered that relative values show a considerable increase on 
pre-war days. Of the future it is difficult to say anything; but as 
it appears that despite the intensive development of munition 
making and concentration on war work, the British electrical 
industry possesses a sufficient surplus manufacturing capacity to 
enable it to make a very effective bid for overseas, as distinct from 
Enropean war business, there is some ground for hoping that the 
present year will not compare unfavourably with 1915, so far as 
export business is concerned. The strong poeition of the American 
electrical importer into this country, in the absence of effective 
European competition, was, of course, foreseen ; what the effect of 
this may be after the war is an interesting speculation, especially 
if it should happen that an adverse tariff handicaps German efforts 
in this country. For the present, however, there is little doubt 
that the Americans will retain their position as importers. 


THE PREDETERMINATION OF THE 
PERFORMANCE . OF DYNAMO-ELECTRIC 
MACHINERY. 


Pror. MILES WALKER'S paper was read before the BIRMINGHAM 
LOCAL SECTION of the INSTITUTION OF ELECTRICAL ENGINEERS, 
on January 12th. An abstract of the paper appeared in our 
last issue. : 

Mr. R. OnsETTICH said that Prof. Walker's calculation sheet 
was the shortest he had ever seen; in his opinion it was cut down 
too far. He also thought the design sheets should be drawn up to 
include results of tests. Some reference should have been made in 
the paper to observations of temperature rises by means of detectors, 
as information on this eubject was of great importance. 

Prof. G. Kapp said that he had suspected for a long time that a 
flit cooling slot was not satisfactory. He found that the conduc- 
tion across a group of laminations was about 100 times less than 
along the laminations, hence the cooling along a radial slot was 
not much good. A tube cutting across the laminations wae more 

rory. 

Mr. W. MARDEN said that probably the, more correct criterion 


for deciding if the thermal limit of the frame sizə had been 


reached, would be the product of A, B and J. Za, à term propor- 
tional to the output per revolution, though this also would not be 
constant where a large range of speed, was covered on the same 
frame. The ratio of the magnetic loading to the current loading 
would also differ when for convenience the same frame was used 
both as a synchronous generator and au ssynchronous motor, due 
to the n change in msgnetising characteristics. The 
advantage of the author's calculation sheet over the methods 
in which the flax per pole was dealt with was not marked, since in 
this case also it was usual to employ ae a guide the value either of 
the total armature current turns per centimetre periphery, or the 
figure for this value corresponding to the particular pole pitcb. 
Hi: constant E, was a combination of various fastors, each of 
which could be separately influenced by changes of design. The 
fact that the actual, value did not change largely for a given 
type, direct-current generator, alternator, or asynchronous motor, 
was perhaps fortunate, but it was better to keep well in yew each 
of the separate factora that were subject to change. 

Mr. R. G. JAKEMAN said that in calculating the magnetising 
current of induction motors as shown, Prof. Walker advocated the 
use of the maximum flux density. It was well known, however, 
that if the field-form constant, Ky, was taken the same throughout, 
this method gave entirely wrong results if there was high satura- 
tion in the magnetio cirouit.. Hence it was necessary to take a 
different value of Ky (the ratio of the mean density to the maxi- 
mum) according to the amount of saturation. It was his experi- 
ence, however, that the method piblished by Dr. Kloss and Dr. 
Smith, which, considered the density one-third of the way along 
the pole pitch instead of in the middle. gave excellent results for 
the magnetising current, and was entirely independent of the 
saturation in determining the flux density in the teeth of an 
alternator or direct-current machine. I+ seemed to him quite as 
easy to estimate the virtual number of teeth per pole, as to estimate 
the value of Ky, since the lat:er could not be worked ont in each 
‘Cane, 


The paper was also read and discussed by the INSTITUTION OF 
ICAL ENGINEERS in London on January 13:h. 

Peor. S. P. THOMPSON, in opening the discussion, expressed 
appreciation of the valuable material contained in the paper. It 
seemed possible to be too minute in calculation in view of the 
practical limite with which they had to deal, but it was necessary 
to have the theery well in hand. He agreed with the author's 
‘stumary of practical design methods, which could not be better 
stated. The empirical formula Kw /a. P. Mu. = d? , brought before 
the Institution some 30 years previously by Mr. Eeson, and based 
On experiments with machines of different sire, speed and output, 
wea found to be scientifically correct, with the addition of a suitable 
constant, The author had shown how to build up graphically 
the curve of electromotive force for any single conductor which 
the rotor pole was passing, and this had been done in another way 
tr years. But whatever method was adopted, the important 
point was the working result. The author's arithmetical method 
of fiding, for a distributed winding, the EMF. form which 
results from a pole field form of particular shape, simplified the old 


graphical method of plotting a number of identical displaced curves 
along a base line and finding from them a resultant wave form. 
He doubted whether it was wise to use the same machine 
schedule for all types of machine ; it would probably be better to 
use a schedule for each type. 

Ma. EvERZST said the author had divided his subject into 
four parts. He urged the value of uniformity of calculation 
methods, which was desirable, but he (the speaker) thought 
impossible until the professors agreed to adopt identical methods, 
inclading formu’ and symbols. As a rule, it was necessary 
now to translate from one to another, and much time was lost 


-in finding what it was all about. There segmed to be no reason 


why symbols should have different meanings in so many 
cases, as one had to think what they meant. He felt it was 
really not advisable, from the point of view of the design office, to 
use a single calculation sheet for a number of different machines, 
The essential characteristics of a machine should appear promi- 
nently, as also any factors assisting to produce them; it was a 
mistake to combine several coefficients in one expression. The 
author compared the advantages of using maximum air gap 
density as against total pole flux as a basis of design, and he (the 
speaker) preferred the latter, as also the mean density across thé 
total pole pitch, which enabled them to obtain the. magnetic 
loading. As regarded cooling with narrow ducts, he suggested 
that the cooling value of a duct was really determined by the ratio 
of the surface to the cross-sec*ion. 

MB. H. BV BE said designers of electrical machines were still 
worried by limite set by engineers to current density in armature 
and field windings ; the aathor, however, made no refererce to this 
in connestion with temperature rise, A good deal could be said 
for the proposal to boil down the E. Mu. F. formula to one standard 
form for all types of machines, but he did not sgree with it 

MB. HAWKINS azreed that almost all olasses of machines could 
be designed on similar lines, and that it might be advantageous to 
use one design-sheet, simply from the facility gained by using the 
same method; he did agree that much would be gained by com- 
paring the quantities of different types of machines on one sheet. 
The author had advanced strong arguments for retaining the 
maximum value of B, in an expression of the fundamental E. M. F. 
equation, based on the total flux, one reason being the ease with 
which maximum flux density on the teeth could be caloulated, but 
it had its drawbaoks. i 

Dr. S. P. SMITH was glad the author had suggested that they 
should arrive at some common method of designiog machines, and 
wished the paper had ben confined to that only. He proceeded 
to show that Esson’s expression for the output of a machine gave 
erg the relation between the two methods referred to by the 
author. \ 

Mr. H. RoTTENBURG askei whether the Institution could not 
arrange to collect a list of symbols in use and publish them in 
parallel columns, so as to bring home the absurdity of the present 
situation. 

Peor. WALKER bricfl7 referred to one or two points raised, but 
reserved his reply to the discussion, 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


The paper by Mr. J. R. Beard was discussed at a meeting 
of the ScorrisH LOCAL SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS, in Glasgow, on January 11th. 

Mr. A. Pace (Glasgow), noting that Mr. Beard advised that 
the area to be served should be as large as possible, recalled 
that Mr. Lackie, in his presidential address to the Institution 
of Shipbuilders and Engineers last year, said that, in his 
opinion, the supply for the whole of Scotland could be best 
undertaken from three power stations. In connection with 
the cost of sub-stations, in Glasgow they were employing 
girls as switchgear attendants and finding them do the work 
very satisfuctorily. In his remarks on switchgear, Mr. Beard 
again confirmed that the load which had to be carried had 
really very little to do with the design—the gear must be 
capable of dealing with a heavy short-circuit current. Far 
too much shoddy sub-station switchgear had been installed. 
Dealing with the economical section of mains, Mr. Page said 
that in Glasgow they seldom .took into consideration the exact 
requirements of a small consumer. "They had standard sizes 
of cables, and one was selected which might have little rela- 
tion to the immediate load, but was laid down for flexibility 
and future development in the way of sub-stations or 
publie works en route. He had worked out for Glasgow the 
following figures corresponding to those given by Mr. Beard 
in his paper: — Pressure actually adopted, 6,600 volts; number 
of ewitches per inile of main, 2.78; average max. kilovolt- 
amps. per mile of main, 1,000; most economical voltage, 8,000, 
i.e., 1,400 above the voltage which Glasgow was actually 
employing. Sooner or later they must go to higher voltages 
if they were going to deal with heavier loads. 

Mr. WEHXS4AII. (Greenock) expressed the opinion that protec- 
tive gears of the balanced type were extremely effective and 
satisfactory in operation. In Manchester it meant the addi- 
tion of another current transformer and a relay, but nothing 
more was needed in many cases. The Merz-Price gear was 
extremely satisfactory, and one was particularly interested in 
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this type because of the possibility of applying it to systems 
which were already in existence, and had, been designed 


without any thought of protection such as was desired to-day. 


The CHAIRMAN (Mr. D. A. STARR) said his impressions a few 
years ago were that overhead lines were more subject to break- 
down n underground cables, but his subsequent experience 
with more than 50 miles of 11,000-volt overhead transmission 
him that when overhead lines 
were well designed and regularly patrolled they were as reli- 
able as underground cables, particularly in Renfrewshire and 
Lanarkshire, where they were subject to subsidences. With 
& good complete balanced firotective gear they had not had any 
trouble for a long time. Wayleaves had been the cause of 
much trouble in the south, but if the proprietors were judi- 
ciously approached, much more satisfactory results might be 
achieved. He could not see the necessity of making switch- 
gear absolutely fault proof. 

Mr. W. W. LackIE (Glasgow) said. there- was à similarity 
between the system advocated by the authór and the Glasgow 
low-tension network. They had made a practice for many 
years of laying down a definite size of network in each street, 
irrespective of the immediate demands, and as the load grew 
in any. particular district they laid a new feeder to a point 
mid-way between two adjacent feeders. The system of inter- 
connecting extra-high-tension mains had only been rendered 
poste by the work of Messrs. Merz, Price, and Hunter. 

e main switches should be of the very best design, as they 
had to stand enormous strains. In Glasgow the problem was 
rather different from that discussed in the paper, ae they 
were dealing with sub-stations each erates between 5,000 
and 6,000 Kw. of plant, which necessitated at least one feeder 
to each sub-station. 

Mr. BEARD, in the course of his reply, said that air cushions 
and vent pipes on switches were of little good apart from the 
fact that a vent pipe took away gases from switches and made 
it safe to operate switches for the second time; otherwise, 
owing to gas hanging about, the switch might be damaged 
at the second closing. His opinion had been confirmed that 
earthing feeders formed the cause of innumerable mistakes in 


‘pulling out the wrong feeder, and the danger to employés in 


this direction was a serious one. Some of the interlocking 
arrangements which had come out lately were not very com- 
plicated.’ In taking the cost of the distribution system, he 
took two-thirds of the fixed charges, and not two-thirds of 
the cost. The regulation of wattless current and load between 
the power stations on the system he had shown was carried 
out by the whole operation being centred in one man named 
the ‘‘system engineer," who told the various stations the 
load to run at and the wattless current they had to run on— 
mc wattless and governing machines being adjusted accord- 
ingly. 
by ammeters, and in a few cases where it had been found 
advisable some form of adjustment bus-bar had been installed. 
He thought on the whole working, however, the number in 
use at present was about a dozen. This was not a very 
serious problem, and in many cases they were only 
operated at 20,000 volts, though in some systems now 
being laid out a higher voltage would be adopted. The 
balanced current system which he referred to in the paper 
was the Merz-Price system, and he dealt, with the balance 
protective gear which one got by connecting three trans- 
formers together. Most people had two with the main earth 
leakage protection. They had used this much for tail ends, 
and also had adopted it to transformer protection to make it 
more sensitive to faults to earth. It was only suitable for tail- 
ends, however, and did not detect faults between phases, 
which, of course, were most important on big systems. In 
Newcastle, overhead mains were found not too reliable, 
although very great attention had been paid to them. He 
understood that in South Wales where, like Mr. Starr’s dis- 
trict, they were troubled with subsidences, cable faulte were 


three or four times as numerous as those upon the North-East . 


Coast system. The wayleave question was one which had 
brought about pretty general trouble, but he understood the 
Institution purposed taking eome action as soon as things 
returned to normal. He could not agree that America was 
now in the front with switchgear. There were certain cases 
of small lighting distribution where they had put in automatic 
control which kept the voltage constant on the sub-stations. 
These gave perfect satisfaction. but for the power supplies the 
need did not ariee, for the H.T. voltage could quite readily be 
kept within reasonable limits 


ELECTRIC HEATING. 


Mr. S. WILEINSON’s paper on Electric Heating: Its Pre- 


sent Position and Future Development," was discussed at a 


meeting of the ScorrisH Local. SECTION of the INSTITUTION OF 
ELECTRICAL ENGINEERS in Edinburgh on December 14th, 1915. 
An abstract of the paper was given in our issue of December 
24th, p. 828. | 

Mr, WEAVING eaid he had carried out a number of experi- 
ments which confirmed the opinion that a high loading was 
economical, and with the aid of a thermostat still higher load- 


ings might be used and still further economy effected. Pre- 


Between the sub-stations the load factors were kept 


vious thermostats, while they might look after the tempera- 
ture of the D dn tds. required a great deal of attention 
themselves. The thermometer and breaker described in the 
paper were very simple and, speaking from experience, seemed 
reliable. He had found it to break with ease 30 watts at 200 
volts. Manufactured in quantities, the apparatus should be 
inexpensive. The principal feature of Mr. Wilkinson's thermo- 
stat was that it dispensed with a battery., As a result of 
experiments, he (Mr. Weaving) had found that for heating 
purposes electricity at 4d. per unit was equal to gas at 2e. 3d. 
per 1,000 cu. ft. e large proportion of electric fires sold as 
compared with lamp radiators left no doubt in his mind as 
to which would be the survivor. 

Mr. W. W. Lacxre (Glasgow) said that the principal recom- 
mendation in favour of the electric radiator was that it could 
be placed exactly in the position where the heat was wanted. 
The author gave eome figures showing the quantity of electric 
power necessary to heat a room, viz., 14 to 2 watts per cu. ft. 
While this amount might be neceesary to heat a large area, 
there were many places where less would do. For instance, 
in a dining room of 3,600 cu. ft. he found a radiator taking 
one unit per hour placed under the dining-room table, give ae 
good results as a big coal fire. In November, 1914, the Glas- 
gow Corporation rented premises for the administration of the 
Prince of Wales Relief Fund, and the electricity department 
were called upon to supply the necessary heating. The prin- 
cipal apartinent was ft. x 36 ft. x 12 ft. high, having a 
total capacity of 95,000 cu. ft. By arranging the radiators 
alongside individual desks, ample heating was found to be 
od by the installation of radiators taking a total of 

O KW. The premises were occupied for practically a year, 
and the consumption of energy was 17,000 unite, which at 1d. 
per unit gave a bill of £55, or a return of £5 10s. per Kw. 

t was generally admitted that radiatore should give off a 
large percentage of radiant heat. A captain on a 4,000-ton 
tramp steamer had a 4-element 1,000-watt dull radiator fitted 
in his cabin, and complained of feeling cold with an air 
temperature of 67 deg. Two of the watt elements were 
removed and replaced by one radiant element taking 230 
watts; with an air temperature of 57 deg. F. he said. Now 
we are nice and warm!" That was to say, 790 watts gave 
him more satisfaction than 1,000 watte did. The Glaegow 
Corporation opened a showroom about three months ago, 
and in the first ten weeks that showroom eold 450, pieces of 
electrical apparatus representing 752 KW., whilst contractors 
and firms who dealt in such appliances etated that increased 
custom had been traced to advice given by the showroom 
staff. In a Glasgow suburb called Dumbreck, eight villas had 
been equipped electrically throughout. The size of these 
houses varied from 7,000 cb. ft. to 12,000 cb. ft., and each 
house had 10 to 12 Kw. of heating appliances, including water 
heating. The largest consumption for any one of the houses 
for the year ending May, 1915, was 14,000 units,, giving a bill 
of £40; in other cases the annual consumption was only half 
of this. Speaking broadly, however, the consumption of elec- 
trical energy in a house might be anything from 10 to 50 
tines what it would be if lighting only were taken. These 
eight villas weré all on one main. 'The aggregate maximum 
demand, taken on one of the recent very cold days in Novem- 
ber, was only 17 KW., which gave a diversity factor of 5 on 
the total of 80 Kw. installed. This was practically the same 
diversity factor as they had in lighting. 1n Glasgow they had 
10,000 domestic consumers, and 2,500 of these had heating 
appliances of some kind; their total consumption for lighting 
was 500,000 units, and for other purposes, 1,000,000 units. 
large number of street lavatories in Glasgow had water 
heaters installed, taking from 3 to 10 kw. each. The annual 
bill for these varied from £7 to £30 per annum, depending on the 
size of lavatory, and they had had no complaint about the cost 
nor serious trouble with the apan _ Mr. Goslin, the elec- 
trical engineer to the Glasgow Corporation Tramways Depart- 
ment, had given some very valuable information with regard 
to the electrical heating of the head office of the department. 
They had had electric heating installed for ten years. At first 
a hot-water system was installed, but it was found unsuitable 
owing to the various hours’ work in the different offices. 
Goslin had found that the question of electric heating was 
bound up with the question of ventilation. Where heating 
was adequate without the accompanying provision of ventila 
tion, complainte were eoon heard of dry throat and other 
forms of discomfort and irritation. Mr. lin’s conclusions, 
briefly, were that with thermostatic control the saving might 
be anything from 43 to 87 per cent.; without tbermostatic 
control he found a room heated to a temperature of 74 deg. F., 
whereas with automatic control the temperature was kept 


between 59 deg. and 60 deg. F. Mr. Goslin had carried out 


a very comprehensive experiment in a test room where he 
had 36 thermostate ecattered throughout the room at different 
heights. He found that there was as much as 10 deg. differ- 
ence of temperature between a place near the ceiling and one 
near the floor level; also that there was a difference of 5 deg. 
between the temperature near à window and that of an adja- 
cent wall. This pointed to the fact that the thermostat must 
he very carefully placed in a room. He also established the 
very practical fact that one watt-hour raised 100 cu. ft. of 
air 1 deg. F. Mr. Goslin recommended large low-tempera- 
ture heaters and automatic air regulators. 

Mr. R. Ropertson (Glasgow) contended that the industry 
got a big set-back some years ago by the installation of radia- 
tors much too small for the work they were put to. Mr. 
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Wilkinson's minimum figure of 14 watts per cu. ft. to be 
beated was very nearly correct. In making up data in an 
experiment similar to that of Mr. Wilkinson’s, he was struck 
with the divergent results obtained in different rooms due to 
the position of doors, windows, fireplaces, etc., some rooms 
requiring as much as 25 per cent. more than others per cubic 
foot. He agreed that the best resulte were to be obtained by 
the installation of a small luminous radiator for cheerful effect 
and a large Controlled radiator for temperature rise and main- 
tenance. For the thermostat and circuit-breaker, as outlined 
by Mr. Wilkinson, to be a success, one would require to be 
installed in each room of a house. If a saving of anything 
approaching 75 per cent. could be got, as in the case of gaa, 
a case was clearly made out for thermostatic control, and any 
extra capital cost would be more than justified. 

In replying, Mr. WILKINSON said that the thermostat could 
be made suitable for the regulation of temperatures in water 
or in ovens. It wae marvellous what results could be obtained 
when a radiator was properly placed and controlled. The 
figures given by Mr. Lackie as to the sales from his show- 
room proved conclusively the soundness of the business policy 
in opening such an establishment. The cost of the thermostat 
was 528. 6d., with 2s. 6d. for the resistance. What was wanted 
for domestic heating was a large black heat convector and a 
small luminous radiator. 


AMERICA AND FOREIGN TRADE. 


Tae Chief of the Bureau of Foreign and Domestic Commerce, 
U.S.A., Dr. E. E. Pratt, has recently issued his first report. 
According to the official eummary of thie statement pub- 
lished at Washington, Dr. Pratt eays that the European 
war has suddenly thrust before the eyes and imagination of 
the American business community the subject of foreign trade. 
A large part of the report is devoted to a discussion of com- 
mercial conditions brought about by the war and to construc- 
5 58 for further extensions of American trade 
abroad. 

After describing in detail the growth of U.S. foreign trade 
during the first twelve months of the war, Dr. Pratt asserts 
that the American business community should guard against 
any sense of safety in their present prosperity in eo far as that 
prosperity is based on business connected with the belligerent 
activities in Europe. He warns business men to carefully 
discount the continuance of eo-called war orders and avoid 
basing future calculations upon conditions which they bring 
into existence. Two of the great problems that must be 
solved if the United Statés is to make the most of its present 
opportunities receive much attention in the report, namely, 
financing foreign trade, and the problem of educating men to 
carry on euch trade. 

In spite of the fact that Americans are making headway in 
financing their foreign trade the report insists that they can 
never hope to gain the really big Baker in foreign trade until 
they are prepared to loan capital to foreign nations and to 
foreign enterprises. The big prizes in foreign trade are the 
public and private developments of large proportions, as, for 
example, the building of railroads, the construction of public- 
service plant, the improvement of harbours and docks, the 
digging of canals, an many others which demand capital in 
large amounts. New countries are generally poor. They look 
to older and richer countries to supply them with the capital 
noae their improvements and to develop their resources. 

country which furnishes the capital usually sells the 
materials and does the work. In the last analysis it comes to 
this: The country that wante the business must finance the 
purchases, since the improvements will be made and the 
materials paid for out of the money loaned.” 

The other problem of commanding importance in the 
development of U.S. international commerce is the education 
of men for foreign trade. ''It is absolutely necessary that we 
train men to carry on our foreign trade, for we find ourselves 
today without an adequate supply. This problem may be 
regarded ag the very fundamental of success in this field. Our 
banks cannot establish branches because they have not the 
men with which to man them. Our manufacturers find it 
difficult to eecure salesmen. Our investors cannot find compe- 
tent advisers on foreign offerings." 

The report takes up such questions as the necessity of a 
definite foreign commercial policy for the United States, the 
revision of commercial treaties, the much-diecuesed subject of 
a merchant marine, co-operation in foreign selling. free ports, 
and commercial preparedness. It is stated that the effective- 
ness of the Bureau's work in promoting American trade in 
foreign countries is best shown in the definite practical resulta 
obtained. To prove that euch results have been well worth 
While, the report takes up in detail a number of the largest 
contracta that American firms have closed as a result of the 
Bureau's activities. Perhaps the largest order of this kind 
resulted from placing representatives of a Russian concern in 
touch with American exporters of raw cotton. One of these 


exporters reports that it has closed a five-year contract for 


400 bales of cotton annuallv, which will amount to two or 
three million dollars annually, or between ten and fifteen 
million dollars during the life of the contract. The report 
eontinues :— 


We are also informed of four other specific instances of 
orders, each one of which amounted to a million dollare or 


more, the information concerning which was first published 


in our foreign trade opportunity service. These are: A rail- 
road for the island of Formosa; a coal-handling plant for the 
port of Durban, South Africa; battleships for a South 
American republic; and arsenal machinery for the arsenal at 
Hane vani China. 


x 


cently we were informed by a large milling concern in 


the West that a little over two years ago they formed a busi- 


ness connection with a concern in Turkey. The name of thie 
concern had been obtained from the Bureau. During the past 
two years the amount of business done with this one concern 
has amounted to over $800,000. 

" Numerous instances have come to our attention where the 
results in each instance have been smaller, but nevertheless 
important. For example, information published on foreign 
trade opportunities resulted in a contract for a new telephone 
system for Bergen, Norway. amounting to $201,000; a con- 
tract for a petroleum pipe line at Bucharest, Roumania; a 
contract for the construction of the capitol of Taihoku, 
Formosa.”’ 

As a result of a conference with the King of Spain, a com- 
mercial attaché of the Bureau opened up markets for about 
3,000,000 tons of American coal annually. This conference 


resulted in the removal of the Spanish transport tax on Ameri- 


can coal that had previously been a great obstacle to gaining 
a foothold in this market. Dr. Pratt calle special attention to 
the new and important commercial-attaché service made 
possible by an appropriation of $100,000 by the Sixty-third 
Congress, and urges that a still greater expansion of the 
Bureau's work abroad is imperative under present conditions 
and under the conditions sure to exist in the future. 


' 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS. 

SWEDEN.—Exportation of the following articles hae been 
prohibited : Copper (manufactured or raw) refined from raw 
material (not from ecrap) at a Swedish factory; nickel scrap, 
cast anodes of nickel even if provided with ears with or 
without hole; nickel wares, viz., sheete and hoops, rods, 
2 and rivets, also bolts, pipes and tubes, wire and wire 

oth. 

SWITZERLAND.—The Board of Trade has been informed 
that the Société Suisse de Surveillance Economique at Berne 
began operations on November 16th. The electrical and 
similar articles of which the Society will take delivery, and 
for which it will in future be the only authorised Con net 
in Switzerland, are enumerated in the accompanying liet. 
These articles can only be, consigned to the lety if ite 
written consent has first been obtained by the ultimate con- 
signee. Consequently, no export or transit licences will be 
granted in respect of such articles unless the application is 
accompanied by the document proving the consent of the 
Society. Articles destined for Switzerland from the United 
Kingdom, France, Italy, and Russia in respect of which 
earn licences have been granted or conditionally authorised 
before November 16th, and articles from neutral countries 
in respect of which transit permits have been similarly 
granted, may be exported or allowed to pass in transit with- 
out being consigned to the Society, in virtue of the epecial 
guarantees already given by. the Swiss importers. All appli- 
cations to the War Trade Department for licences which have 
not yet been favourably considered or conditionally authorised 
should be renewed, and accompanied by the document prov- 
ing the consent of the Society. The following are among the 
articles referred to :— 


Accumulators, electric, and accumulator glasses. 

Aluminium in all forms and aluminium manufactures. 

Asbestos, crude and manufactured. 

Cable, insulated. 

Celluloid, raw, in bulk, 
waste. ' 

Detonators. | 

Electrical firelighters. 

Electrical carbone. 

Electrical insulated wire and cables, 

Electrodes, piles, and component parte. 

Graphite. 

Instruments, nautical, observation, geodetical, and optical. 

Machine tools and parts thereof. 

Machinery for use in marine and aerial navigation. 

Machinery, electrical, electric dynamos, and motors. 

Magnetos. 

Mica, rough and worked. 

Rubber, vulcanised, in sheets. 

Surgical instruments and apparatus, including rubber gloves. 

Telegraphs, material for. 

Tungsten in all forms. 

Vehicles of all kinds used in military or naval transport. 


MOROCCO.—With reference to the prohibition of the im- 
portation of enemy goods into the French zone, the Board of 


sheets, rods, tubes, clippings and 


bi 


ET 


. with the option of bein 


interested party in order that it may be 


. .... TEN à - —" Á j 


Trade understand that certificates of origin are required for 
all goods imported into that zone, and that so far as British 

8 are concerned the authorities will accept certificates 
issued by Chambers of Commerce in the United Kingdom if 
drawn up in the form which is accepted by the French Cus- 
toms authorities in the case of certificates issued by Chambers 
of Commerce in respect of certain goods for which they are 
required in France. The signature of the issuing authority 
mus however, be legali by the local French Consular 

cer. t 


MA rad 5 13th, aya coun 
regulations respecting certificates of origin in respect o 8 
shipped to the Republic of Uruguay. The Decree iro vides 
as follows :— | 

Article 1.—The Uruguáyan, Consular Agente are authorised 
fo issue—when requested to do so—certificates of origin and 
nationality in respect of goods destined to be imported into 
the Republic of Uruguay. 

Article 2.—The certificates must be presented in duplicate 
io the Consular Agents, muet be drawn up in Spanish or in 
French, must be signed by the consignor of the goods, and 
muet indicate the marks, numbers, and quantity of the pack- 
ages, the nature of the receptacles, the nature of the goods, 
the groes weight, the origin or nationality of the goods, name 
of the consignee (in the case of goods not declared to order"), 
and the porte of shipment and of destination. 
cate may relate to only one consignor and consignee. 

Article 3.—The Uruguayan Consul at the port of shipment 
may also issue certificates of origin for goods to be shipped 
unloaded at either a foreign or 
Uruguayan port, provided the goods are consigned to a firm 
established in Uruguay. ; | 


Article 4.—Consular Agents shall viser certificates of 


origin, return the duplicate to the consignor of the goods, and 


send the original at once to the Uruguayan Consul at the 
port of shipment, informing the consignor that the duplicate 
should be tranemitted to the respective shipping agent at that 
port, in order that the agent may present it, together with 
the respective manifests, bills of lading or parcel-receipt, to 
the Uruguayan Consul there. The Consul shall make the 
necessary verifications, affix the original of the certificate of 
origin to the copy of the bill of lading or '' parcel-receipt,"' 
which is to be delivered to the master of the vessel, and shall 
send the duplicate certificate, along with the other documents 
required by the Uruguayan Consular Regulations, to the Cus- 
toms Department at Montevideo. 

_ Article 5.—The Consul at the port of shipment, after check- 
ing the certificates of origin from the shipping documents, 
shall note on both (the original and the duplicate) the name 
of the ship on which the goods were loaded. 

Article 6.—In the case of goods sent by parcels post, the 
duplicate ‘of the certificate shall be sent to the Custome 
Department at Montevideo and the original returned to the 

te attached to the 
postal dispatch note. à 

Article 7.—Consular Agents shall charge the following fees 
1953 the visa of certificates of origin or nationalisation of 
goods, viz. :— 


For the visa of each certificate in respect of 
goods to be accompanied by bill of lading or 


parcel-receipt ” m MEE NOD .. 1 peso. 
For the visa of each certificate in respect of 
post 


goods to be sent by parcel 20 centavos. 


NEW PATENTS APPLIED FOR, 1916. 
l (NOT YET PUBLISHED), 
Semprini expressly for this journal by Messrs. W. P. Tuompson & Co., 


ectrical Patent Agents, 285, High Holborn, Londan, W.C., and at 
Liverpool and Bradford. 


' 413. “ Switching devices for starting internal-combustion engines.” R. 
Boscu (firm of). don th. 
417. Telephone transmitters or microphones.” 
Co. & R. G. LI NOIR. January 10th. 
425. Electrical heating apparatus.“ 
January IIth. . 
436. Magneto-ignition devices. G. R. Sart. January 11th. 


440. “ Means for applying electrical treatment.” A. VERNON-WARD. 
ary 11th. 


455. Apparatus for the external shaping of clay in the manufacture of 
telegraph insulators, etc.” H. L. Doutton & W. Popmore. January IIth. 


465. Electric rotary converters." Britisu THomson-Houston Co. & F. P. 


INTERNATIONAL ELECTRIC 


H. Bunclss and A. H. TAYLOR. 


Janu- 


WHITAKER. January llth. 
469. ''Electro-magnetic therapeutic apparatus.“ E. BacirLeT. January 
1lth ’ 


GRAPH Co. January lith. : 

483. ''Electric hand-lamps.’ H. BiccLESTON. January llth. 

487. Magnet systems for magneto-electric machines for ignition purposes 
in internal-combustion engines." W. ScuwipT. January Ilth. 

492. Electric arc lamps." H. T. Harrison. January llth. 

494. ''Telegraphs." W. D. Kirgov January 11th. 
503. * Cable clamps for electric wiring installations.” 
AnD CALLENDER'S CaBLE & Construction Co. January 12th. 
519. Secondary batteries." G. Pearson. January 18th. 


541. „Ignition dynamos." C. T. Mason. January 18th. 


G. S. BooruroyD 


Each certifi- - 
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572. Electric street piliar-boxes, etc. BRIT ey , sutaTED . Hesar 


CaBLES, Lto., & B. WzaLBOURM. January 13th. _ 
577. Lamp-shade for electrie lamps." L. A. Prresrisv. January 13th. 
579. Dynamo-electric machinery." J. MOULD. January 13th. 


581. Electrical apparatus for producing hot and cold currents of air for 
drying hair, etc." E. B. WRicut. January 13th. 


599. Radio-receiving circuits." C. J. Cross. 
633. “ Electric cigar-lighting outfit," R. K. HEARN. 


640. Electric heating element, and method of making same.” 
LzwERS & B. A. Taer. January 14th. - 


660. Galvanic eyeglasses and spectacles." T. Carr. January 15th. 


661. '' Electric motor starters and controllers." E. Sonattrwgr, T. C. 
Travis, & J. R. Watton. January 15th. 


665. Machines for making electric cables, etc.” 
AND P. W. SANKEY. January 15th. 


679. '' Mountings for electric switches." H. E. Micr. January 15th. 


681. ''Alternating-current electric apparatus." British THomBon-Hovustox 
Co. & P. C. WHITAKER. January 15th. 


January 13th. | 
January 14th. 
W. H. 


MaciNTOSH Can Co. 


PUBLISHED SPECIFICATIONS. 


1914. 


24,793. INDUCTION MOTOR Meters. W. Hamilton & Ferranti, Ltd. De 
cen:ber 30th. 
94.837. ALTERNATING-CURRENT DyNAMO-ELECTRIC MACHINES ADAPTED FOR Syw- 


. CuRoNOUS Workinc. L. J. Hunt & Sandycroft, Ltd. December Sist. 


24,838. DYNAMO-ELECTRIC MACHINES. L. J. Hunt & Sandycroft, Ltd. ‘De 
cember 3lst. 
94.829. ALTERNATING-CURRENT DvNAMO-ELECTRIC MACHINES. December Bist. 


L j Hunt & Sandycroft, Ltd. December 31st. 


1915. 


41 FuLur Flow Merasurinc Devices. British Thomson-Houston Co. (Gene- 
ral Electric Co., U. S.A.). January 6th. 

130. MacNETO-ELECIRIO Macuings. R. B. North & A. M. Allen. 
4th. . 

491. Svsre«s or Exgctric Motor CONTROL AND CONTROLLERS THEREFOR. 
British Thomson-Houston Co. (General Electric Co., U.S.A.). January 12th. 

793. Srray-wave PROTECrio Devices ror ELzcTRIC Circurrs, Siemens 
Schuckertwerke Ges. January 16th. (June 17th, 1914. Patent of addition 
not granted.) ; 

2,344. Bonpinc CONNECTOR FOR BONDING THE ARMOURING OF Eecrric 
CABLES, C. J. Beaver & E. A. Claremont. February 13th. 

2,570. MANS ron PROTECTING AND INDICATING THE CONDITION OF ExLxcrric 
Circuits. F S. Grogan & the British Electric Transformer: Co., Ltd. Febru- 
ary 17th. ; 

6,685. Coiw-oPERATED ELECTRIC SuPPLY APPARATUS. P. Wessel. May áth. 
(May 4th, 1911.) 

6,997. DYNAMO-ELPFCTRIC MACHINERY. 
10th. (May lith, 1914.) 

7.923. SLOT-CLOSING DEVICES FOR DyNAMO-ELECTRIC MACHINERY. 
Schuckertwerke Ges. May 28th. (May 30th, 1914.) ; 

9.386. Casincs ror Execrricity Meters. W. Hamilton & 
June 96th. (Divided application on 24,792/14, December 30th.) 

10,231. VIBRATORS FOR INDUCTION COILS AND THE LIKE. 
July 14th. . i ; 

10,676. ALTERNATING-CURRENT AMPERE-HOUR ELECTRICITY MxrzR8. Landis an! 
Gyr. Akt. Ges. July 22nd. (July 22nd, 1914.) 


January 


Siemens Schuckertwerke Ges. May 
Siemens 
Ferranti, Ltd. 


A. E. Beattie. 


EE e atem 


Two Interesting Problems.—The Wireless World 
recently propounded the following problem, which had been sed to 
an advanced class of electrical engineers in a well-known college 
in Liverpool” :—'' Consider the cube to be constructed of a series 
of wires representing the edges i e., a to b = one wire, b to c is 


a b 


another, &c, Each has a resistance of 1 ohm. What is the total 
resistance A to B? If, instead of being constructed of a series of 
wires, the oube were maie of sheet metal, each side having 1 ohm 


resistance, what wonld be the resistance between A and B?” 


Another little problem presented by our contemporary is the 
following :—“ Given two steel rods exactly alike in appearance, 
you are told that one is a magnet. How would you tell which 
piece was the megnet if you had nothing with which to suspend 
the rods, no point to poise the rods upon, no other pieoes of iron or 
steel to attract, and no instruments of any kind?“ This problem 
was submitted by Electrician H. Christie, R. M. of H. M. S. 
Bonaventure. 

Both problems are puzz'ing at first sight, but yield to simple 
methods of attack. 
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THE DILUTION OF LABOUR. 


A FORTNIGHT ago Mr. Asquith made an announcement 
in the House of Commons of far-reaching import- 
ance. He pointed out that the adoption of dilu- 
tion, that is to say, the employment during the war 
period of semi-skilled and unskilled and female labour 
on any class of work upon which it can be usefully 
employed, so as to set free skilled workmen for the 
work which they alone can perform, offers the only 
prospect of securing a sufficient supply of munitions 
to enable the war to be brought to a speedy and 
successful conclusion." He went on to point out 
that we cannot rely upon foreign supplies, because 
the demands upon our financial resources and our 
shipping would present insuperable difficulties. He 
also said: The necessities of the war have been 
pointed out both to the owners of controlled estab- 


lishments and to the representatives of the great 
trade unions, and they have loyally pledged them- 
selves to support the Government in the scheme of 
labour dilution, the necessity for which has arisen 
from the national requirements and not from any 
demand by employers." 

We have little doubt that the employers, So far as 
in them lies, are ready and willing to redeem their 
pledge. Wholly apart from the war, they have been 
striving for years past to get rid of the arbitrary 
distinction between skilled and unskilled labour. 
They have so striven in the interests of Labour 
itself. To them competition, whether at home or 
abroad, has been a reality; to the worker, the fact 
that the employer has been able to carry on at all 
is sufficient guaranty that the existing trade union 
rules are satisfactory in their operation. 

We have no doubt either that the representatives 
of the great trade unions will do their best to redeem 
the pledge; but will those whom they purport to 
represent to their part? That is the real point. 
It is satisfactory to learn that during the last few 
days in various industrial centres the ''dilution "' 
process has at last been permitted to make some 
headway—for the period of the war. Perhaps Mon- 
day night's air-raid of industrial works may serve 
to hasten the rate of progress! 

In the electrical industry where employers and 
men have played so prominent a part in the manu- 
facture of munitions, we have no doubt that, given 
the necessary desire, the skilled men of to- -day could 
do work more highly skilled, while the less skilled 
could soon, with practice, be made more adept. 
What the present skilled worker fears, we pre- 
sume, is increased competition, and therefore lower 
wages, in that dim and distant epoch after the war. 
But we think he may set his mind at rest on that 
score. Increase the number of skilled workers up 
and down the country, and you necessarily increase 
the general capacity of the working community. 
Increase the capacity of our factories, and you in- 
crease output; and increase of output will be sorely 
needed after the war. If the worker at peaceful 
industry can be transformed into a munition worker, 
so the munition worker can, with equal facility, be 
transformed into an all- round artisan. 
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It is the abuse of the right of free speech which 

appears to hamper the Government in bringing the 
case-hardened trade unionist to see reason. There 
is the suggestion that no form of compulsion should 
be brought to bear upon the working man until there 
is ‘‘ conscription of capital ’’; until the so-called rich 
man is made to surrender all his property to the 
Government. The ''man on the barrel" who 
preaches such doctrines does. not go on to remind 
his audience that income-tax has been increased by 
about 150 per cent., and that a Cabinet Minister has 
stated that the country may have to spend about half 
its entire income before the war can be brought to 
a successful conclusion. Nor does he pause to con- 
sider or explain what is being done in the Central 
Empires—how every man, woman, and child in Ger- 
many and Austria has been mobilised for war; how 
the great populations which are at war with us are 
content to bear deprivation and hardship, consoling 
themselves by the reflection that, if their lot is 
hard, it is heavenly compared with that of the 
soldiers in the field. These considerations are rele- 
gated to the background when it is suggested that 
the working men of England shall scorn delights 
and live laborious days until the war be ended. 
. Amongst our enemies the people have been taught 
to believe (howsoever erroneously) that they can 
win through by sheer industry. Many efforts 
have been made to teach the same lesson here; 
and if the worker can only be made to grasp 
the fact that he is as important a unib as the 
man in the firing line, we are satisfied that the 
Government need bring no pressure to bear in the 
form of compulsion. Great things have already been 
done; old England, which the Germans thought in- 
capable of waging a war with her population, has 
already to a large extent proved the contrary. The 
vast majority of the working men are doing their 
share in the field and at the bench; it only remains 
for the minority to abandon their private interests 
m the interest of their country. 


AN INFLUENTIAL APPEAL TO THE 
GOVERNMENT. 


Tue Guildhall meeting on Trade and Employment 
after the War," convened by the Lord Mayor at 
the suggestion of a number of organisations in- 
terested in the subject, and held on Monday last, 
was a most impressive event. So far as the speeches 
were concerned, while they were all good, there 
was nothing either new in their substance or in the 
desire and determination that they expressed, but 
the representative character of the gathering can- 
not fail to carry weight when the enemy hears of 
the proceedings, nor should it fail to convince our 
own Government of the necessity for it to adopt. 
and that without further delay, a very strong policy 
in regard to after-the-war trade and the problem of 
employment. We have Mr. Runciman's assurances 
that by the time the war ends very complete 
measures will be found to be ready for safeguarding 
the interests of British trade against enemy on- 
slaughts. We welcomed the speeches of the Pre- 
sident of the Board of Trade because we thought 
we recognised therein a very definite and thorough- 
going Government policy. We, however, must 
not lose sight of the fact that the Board of 
Trade as it exists to-day is choked with work, 
and cannot with suitable facility take up the new 
duties that the situation. and traders demand. 
For instance, the Registration of Firms Bill, 
which came before the House of Lords last week, 
had to be turned down, at any rate for the 
present, almost entirely because the Board of Trade 


was too busy with other duties to carry out the 
Investigations, etc., that the measure would have 
involved. Yet almost every business-man has known 
during these eighteen months of war how great 
have been the difficulties of obtaining information 
respecting private firms — whether they were 
"enemy businesses or not. The conviction that 
found expression in Monday's meeting was that the 
Board of Trade should continue its various duties 
for the regulation, control, and administration of 
trade, but that the Government should appoint a 
new Minister of Commerce to be responsible for the 
promotion and encouragement of trade. It was not 
the desire of the gathering to cast reflections upon 
the Board of Trade. We can re-echo the sentiments 
of one of the speakers who said that those who 
from experience knew the Board of Trade best 
knew well enough that it was not the officials of 
the Board who were to blame—it was the organisa- 
tion, which was compelled to handle such various 
and vast concerns. What a commentary upon our 
national. conservatism lies in the circumstance that 
it is more than 46 years ago since the commercial 
men of the United Kingdom first asked for a 
Ministry of Commerce! Before the German indus- 
trial menace or the Prussian military menace had 
any bearing in our direction—even before the 
Franco-German warl Yet since then our business 
men have appealed to Parliament again and again: 
the Press, including our own modest selves, have 
urged, in season and out of season, the necessity 
for action; and all this time we have been congesting 
the Board of Trade more and more until, as was 
truly said on Monday, it is too choked to do 
all that it ought to be doing for the encourage- 
ment of trade in these very important days. We 
wonder what would have happened had there been 
a Minister of Commerce in office when the war 
broke out! He and his department might have been 
able to settle down at once to deal fully with a unique 
situation full of splendid opportunity. Perhaps, if 
we dare look further back, we should have had. 
even before thé war, such an investigation of 
our industrial affairs and such an intelligent grasp 
of the dangers that threatened, that we should have 
been better prepared in connection with those 
key industries upon which we are now promised 
a report. 

However, vain regrets will not assist us; reso- 
lutions for timely reform are more to the point. 
and Government action following those resolutions 
is what we must look for. Reflections on the Board 
of Trade and the saying of stupid and bitter things 
about the Department and about Ministers are 
peculiarly unsuited to the present situation. Other 
means are more likely to be successful, and we are 
glad that the Guildhall meeting suffered no loss of 
dignity in its utterances. The object of the gather- 
ing was to show a united front to the enemy and 
to tender a united appeal to the Government. It is 
difficult to convey an adequate idea of the import- 
ance of the gathering; perhaps we can best do so 
by stating that there were present seven lord 
mayors, 70 mayors, representatives of 51 Chambers 
of Commerce. and 89 trade and industrial associa- 
tions, eleven High Commissioners and Agents from 
the other parts of the Empire, ten banks, and manv 
others representing all phases of commercial and 
public life. 

In the course of the speeches, though detail was 
avoided, reference was made to the need for re- 
forming the consular service—paying consuls well 
and allowing them a bonus upon the increased trade 
of the place under their care—the need for educa- 
tional (technical and commercial) reform and for the 
extension of commercial banking, and so on-—all 
subjects which have been done to death in the Press. 
but have perhaps never before been expressed in a 
public gathering which had such force and authority 
behind it. The Lord Mayor, in opening the pro- 
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ceedings, said that Mr. Runciman's speech, already 
referred to, showed that the Government was in a 
" friendly mood." We hope that that friendly mood 
will not only permit the Prime Minister to give an ap. 
propriate reception to the City's deputation when it 
goes to lay the meeting's resolutions before him. 
but that it will rapidly develop into such a zeal in the 
interests of British industry and trade as will allow 
the Houses of Parliament to adopt measures for 
substantially assisting the business world when it 
again meets its enemy competitors in the trade war. 

One of the resolutions adopted by the meeting 
called for immediate steps to be taken by the 
Government and by commercial organisations, to 
ensure co-operative action for the defence and 
improvement of trade and employment after the 
war; recommended full discussion of fiscal, legisla- 
tive, and other steps for meeting the situation: 
and suggested the establishment of a Ministry of 
Commerce to carry out a constructive commercia! 
policy for this country. Another resolution urged 
close co-operation to improve the commercial rela- 
tions between ourselves, our Colonies, and our 
Allies, and to prevent Germany ever again acquiring 


‘an undue influence upon our trade and employment. 


The meeting was not a '' Tariff Reform " demon- 
stration, but the speeches of men of eminence, and 
of totally different shades of thought in normal 
times, showed that all were now united in the re- 
solve to smash Germany commercially, and 
wished to acquaint the enemy with that determina- 
tion of our Empire. 


THE important question of the fate of 


Mime the submarine cable system of Germany 
Cables After {ter the war has just been raised by a 
the war. French contemporary, which also refers 


to one or two interesting matters of past 
history. It is first pointed out that what can be considered 
to be one of the vital points of Germany is situated about 25 
miles distant from Emden, namely, the island of Borkum, 
where begin most of the submarine cables which connect — 
or which connected until they were cut by Great Britain— 
the Empire with the world. But this opportune destruction 
of the cables, in the opinion of the French newspaper, will 
not be solely a war measure, as it rests with the Allies 


whether the network shall be reconstituted. This depends . 


upon France above all others. During the course of the 15 
years which preceded the present conflict, France gave proof 
of incomprehensible incoherence from this point of view. 
Whilst politically the country was practising with complete 
loyalty the Franco-British understanding, telegraphically 
if it can be so expressed, a Franco-German understanding 
was being established, which was so obliging on the part of 
the French that Prince Bulow in 1912 saw in it a 
reason for hoping for something better. M. Charles 
Lesage, inspecteur des finances, narrated in a recent work 
the extraordinary advantage of the South American Cable 
Co., a British company whicb, he says, only had a single 
shareholder—the French Republic—and whose concession 
was sold by this improvident shareholder tothe German 
South American Telegraph Co. Germany lacked a sub- 
marine connection between the Coast of Africa and 
Pernambuco ; she acquired it in this way at little expense. 
Not only so, but the matter of the cable to the Azores, 
a'thongh still older, is none the less sad. It appears that 
Portugal at first refused to grant landing rights to the 
Germans for a cable which would have been an extension 
of that from Vigo, but finally a concession was given 
to the Felten & Guilleaume Co. In this way a French com- 
pany which held an earlier concession, found itself turned 
out. These incidents are pointed out in order to prevent 
any future relapse. M. Lesage states in this connection that 
if in the dogma of Germanism there were not perceived the 
77 8 of universal domination, the assistance rendered 

other nations to the German Empire in executing tbeir 
stan of submarine telegraphy would not be regretted. But 
German Imperialism has become a fetish, and like all 


‘aggravated from week to week. 


fanaticisms, it wishes to conquer in order to enslave. The 


French newspaper concludes that the world will only really 
be liberated if the network at Borkum is not re-established, 
or at least if it is reformed only under the control of the 
victorious Allies. y% 
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THERE has been no substantial altera- 
tion in the position of the lead market. 
The scarcity of supplies available for disposal renders the 
market exceedingly tight, and buyers have manifested no 
new interest in the article, while there seems little chance of 
any radical change in the fundamental conditions for 
months to come. The main difficulty is, of course, the 
shipping situation which appears to become more and more 
lt should surely be 
possible, by the exercise of elementary foresight, to prevent 
vessels which reach this country to discharge cargoes having 
to wait for weeks on end before they can get a berth, and 
commerce discharging. The utter futility indeed of the 
labour policy of the authorities of this country is more 
responsible than anything else for the rise of prices of all 
commodities. Meantime, the equanimity with which the 
shipping interests in the House of Commons and outside seem 
to regard the state of affairs, which has been brought about 
by official incompetence augurs ill for any remedial action 
which may be planned having practical effect. .If vessels 
could discharge their cargoes and get out to sea 
again without the wholly unreasonable delay at present 
entailed, there would be a 50 per cent. drop in freight 
rates. Not only does the congestion here, arising from 
preventible causes, complicate matters, but it at the same 
time prevents shipments of fael from the United Kingdom 
to Spain, and thus farther retards the production of 
lead at its source. America has lately been selling a little 
more freely, but here again the shipping question presenta 
an apparently insoluble problem to the powers that be. 
The leading brokers state that many thousands of tons of 
lead delivered for shipment to Archangel in the late months 
of last year will not reach that port until navigation is 
reopened. It seems almost incredible that the bungling 
and blundering which characterised 1914 and. 1915 can 
still be running riot. Meanwhile, a tight finger is being 
held upon the trade, and the authorities have given due 
warning that if any speculative movement develops they 
will place lead under the Defence of the Realm Act, a 
proceeding which would entirely stop all market business. 
It is very doubtful whether the speculation carried on in 
lead during the last few months deserves any notice what- 
ever, but if it does, effectual steps have certainly been taken 
to repress such undesirable transactions. | 


Lead. 


THE abnormally high price of electro- 


"Drawings lytic copper has resulted, as was in some 
Industries. measure to be expected, in a slight 


easing-off in the demands on copper wire 
and strip ‘manufacturers recently. The War Office and 
Admiralty requirements, however, continue to be heavy, 
and there is not much likelihood of a lessening in 
demands in this section as regards the immediate future. 
In the export section the increased licensing difficulties, and 
the transport problem, have, between them, made it almoat 
impossible to look adequately after the interests of regular 
overseas customers. The securing of export trade hitherto 
done by German wire manufacturers has, consequently, 
proved practically out of the question ; but we are informed 
that the subject of German competition after the war is 
receiving the most careful attention of British wire manu- 
facturers, and it is hoped that the German firms will find, 
when the war is over, that their former success in this 
country, and in overseas markets, will not easily be repeated. 
The High-Conductive Copper Association, which com- 
prises many of the most important copper wire-manufacturing 
firms in the country, has in the past considered it not worth 
the expense and competitive sacrifice to root out the growing 
menace of German undercutting and subsidisation, as, in 
order to do so, it would have had to resort to similar 
questionable tactics. 
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NOTES ON ELECTRIC WELDING PRACTICE. 


(Continued from page 92.) 


Resistance Welding.—Resistance welding is not 
autogenous in nature. The pieces to be welded are 
held together in the desired position and a heavy 
current is passed through the contact. Heat is thus 
generated in the plane of the joint itself, and directly 
welding temperature is reached additional mechanical 
pressure is applied to complete the union and current 
is simultaneously cut off. Though the necessary 
current density is high, the voltage required to pro- 
duce it is low, so that A.c. supply is used for economy, 
and the transformer forms an integral part of all 
modern welding machines, the welding jaws being 
mounted on the ends of a single-turn '' secondary ”’ 
1 on one limb of which the primary is wound 
(fig. 7). 

The uniform production of heat right across the 
joint is a very important advantage, and this of all 
welding processes is the one most easily adapted to 
machine operation by unskilled labour—it is essen- 
tially a manufacturing process, and is applicable to 
almost every metal and pair of metals used in prac- 
tice, and to sections ranging from 15 sq. in. or more 
of steel down to wires of 1-16 in. or less diameter 
(though such small sections can frequently be treate1 
more advantageously by percussive welding). Resist- 
ance welders up to 200 or 300 KW. capacity are used 
in rail welding. 

The welding of copper and aluminium, so frequently 
required in electrical work, can only be performed 
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satisfactorily by electrical methods. The difficulty is, of 
course, that aluminium, copper, and brass are molten 
at welding heat, and very susceptible to oxidation. 
Butt welding by its rapid action gives no time for 
any considerable degree of oxidation to occur, and 
. the mechanical action of the welding machine ensures 
that the joint is completed and cooling commenced 
directly after welding heatis attained; also that oxide 
or other foreign material in the joint is expelled at 
the moment of closing. | 

For maximum quantitative and qualitative results. 
the weld should be closed automatically both in re- 
spect of time and force. At various dates and for 
various purposes and metals, hand gear, dead weight. 
balance arm, spring-operated and hydraulic mechan- 
ism has been used to provide the '' upsetting "" force 
in butt welding machines. Automatic spring closing 
gear is useful for small sections and for copper and 
aluminium, which must be upset just at the right 
moment and in the right manner; also for zinc and 
lead. which are not incandescent at welding heat, and 
hence cannot easily be judged as regards the correct 
closing temperature and force. Hand closing is 
quite suitable for most metals between 1 in. and r in. 
diameter, and hvdraulic gear is necessary for large 
sections. "The closing pressure necessary is about 


600 lb. per square inch for copper. twice as much for 


mild steel or wrought iron, and three times as much 
for tool steels. 


. By maintaining considerable closing pressure dur- 
ing relatively slow heating by moderate current, there 
can be formed a weld with a practically smooth bulge 
or upset" which in many cases need not be re- 
moved. On the other hand, by just maintaining con- 
tact pressure and passing a heavier current, metal in 
the vicinity of the joint is quickly brought to welding 
heat, and additional closing force being then applied 
suddenly, there is produced a ragged fin which must 
generally be ground smooth. The second or “ flash " 
method is safest for metals liable to burning or oxi- 
dation, since metal at the contact is forced out at 
the moment of closing; this method is alone applic- 
able to such metals as aluminium, and though the 
current consumed is heavier the welding time is 
shortened and less of the stock metal is taken up in 
the weld. 

There is no fundamental difference between 
Thomson's first “‘ nutcracker " welder (with a clamp 
on each leg and the weld where the nut would be) 
and the latest types of butt welders, but the latter 
are much more efficacious, due to mechanical im- 
provements such as parallel jaw slides, quicker set- 
ting and clamping, and more complete control to 
suit all classes of work, particularly repetition work. 
The commercial success of the butt welder may be 
dated from the time when it was realised that it 
should be designed and used as a specialised machine 


tool. 


Though the simplest butt welding operation is to 
join two initially distinct pieces together end to end, 
even small hoops or links can be butt welded (though 
with increased current consumption), notwithstand- 
ing the short- circuit provided by the continuous part 
of the work. There are also many special cases of 
butt welding two distinct pieces which demand 
special attention to the arrangement of the current- 
carrying clamping jaws and, in some cases, to pre- 
heating. Valuable applications of butt welding 
pieces at an angle are to be found in building up all 
kinds of metal frame, rod and strip work; and 
among miscellaneous operations often involving 
angle welding and the union of pieces of very differ- 
ent sections, but resulting in satisfactory construc- 
tion and material manufacturing economy, may be 
noted butt welding of heads on to bolts, footplates 
on to pedal levers, rods on to disks to form gear 
blanks, pole shoes on to magnet cores, flanges on 
pipes, and metal handles on knives and forks (fig. 26). 

Spot and Seam Welding.—Both spot and seam 
welds are of essentially the same nature as butt 
welds, but can often be applied where the latter s 
unsuitable, as, for instance, in building up thin sheet 
goods. For both spot and seam welds, one piece 1s 
lapped over the other and welded together esther at 
intervals (fig. 8) by nipping between circular elec- 
trodes (thus producing the equivalent of rivets), or 
continuously (fig. 9) by passage between roller elec- 
trodes. Mechanical pressure or an intermediate 
filling disk or strip is depended on to concentrate 
heating; the second method being the more effective 
and the first the simpler. Current supply is agarn 
through a step-down transformer with single-twin 
secondary. 

As compared with riveted joints, spot welds do 
not loosen or tear, but are actually a source of added 
strength. Generally the electrodes leave a distinct 
depression (some of the metal tending to flow side- 
ways between the plates and hold them slightly 
apart, as exaggerated, fig. 10); a larger electrode on 
one side (fig. 11) generally prevents any depression 
showing there, and to keep both sides at the original 
level a '' filling-disk " of metal may be inserted be- 
fore welding (fig. 12). A filling disk to serve this pur- 
pose and to concentrate heat at the welding spot is 
specially desirable when welding thick sheets or at. 
taching sheet to solid parts. Another alternative, 
often desirable, is to weld a dummy rivet head on one 
or both sides of the joint at the sàme time that the 
spot weld itself is made. The strength of the joint 
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is entirely in the weld. In passing, it may be noted 
that a spot-welder (which is simply a butt welder with 
electrodes and general arrangement adapted to the 
work in hand) can be used to heat and close ordinary 
rivets if desired. The resistance surfaces are then 
at top and bottom of the rivet blank, consequently 


most heat is developed just where maximum- 


mechanical deformation (for head-forming) is re- 
quired. The process is silent, and it is easy to secure 
correct thermal and mechanical conditions during 
closing. 

A spot (or seam) welding machine is easily appli- 
cable to a great variety of work, including much that 
could not be dealt with practically by ordinary butt 
welding. On spot welding galvanised iron, the zinc 
coating volatilises from the welding contact, thus 
ensuring a true iron to iron weld without affecting 
the protective coating beyond the joint. There is no 
action, however, comparable with the '' upsetting ” 
of a butt weld in its displacement. of dirt or oxide 
from the welding surfaces, so that it is necessary to 
have the latter clean to ensure a sound joint, and also 
to prevent abnormal contact resistance which, when 
it breaks down, permits a rush of current burning the 
work and electrodes. 

For repetition work in hardware construction and 
other light work it is easy to design a nearly or quite 
automatic spot or seam welder with motor-operated 
moving parts. Four or five times the output obtain- 
able with riveting (say 15 to 20 spot welds, or 3 ft. 
or so of seam weld per minute in light work) can 
generally be relied upon. : 

A special variety of spot welding is obtained by 
forming dents in a thin sheet (using a blunt punch) 
and then resting this sheet, on the apices of its dents, 
on a flat sheet (fig. 13), after which the two are 
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welded together by current passing from one to the 
other. Using large electrodes, a number of welds 
may be completed at atime. Alternatively, one sheet 
or both may have ridges rolled in them in the form of 
Shallow corrugations, line welds (fig. 14) or point 
welds at the crossings of corrugations (fig. 15) being 
thus formed. If desired, the dents or corrugations 
may be so shallow as to be flattened in the process 
of welding, this being an arrangement alternative to 
the use of filling disks. 

The methods mentioned in the last paragraph may 
be used to build double sheet air-casings for stoves, 
etc., sheet metal pulleys, and, in fact, any parts re- 
quiring sheets in close contact or a short distance 
apart. Current being concentrated at the welding 
points the process is rapid and economical. | 

Electrolytic Welding—The Hohe electrolytic 
welding process is interesting, but not, so far as the 
writer is aware, of any great practical importance. 
The work to be heated is connected as kathode (or 
held in tongs with insulated handle) in an electrolytic 
vat (fig. 16) which may have a special anode plate 
or be itself the anode. The electrolyte may be 
diluted sulphuric acid; a solution of sodium carbon- 


ate; a solution of borax and potassium carbonate; 
or a solution of sodium and potassium chlorides an4 
carbonates. The only requirements are that it be a 
low resistance electrolyte and yield hydrogen on 


electrolysis. The heating vat is connected in a 


I00-200-volt circuit, and the work rapidly becomes 
coated with a layer of gas bubbles which offer such 
resistance that white heat is easily attained. The 
process is, however, only a heating process, and 
welding is supposed to be done on an anvil, so that 
the method is practically limited to wrought iron and 
mild steel. 

Obviously there is necessarily considerable loss of 
heat, to the detriment of efficiency. The most useful 
application of the method appears to be to annealing 
and tempering—either rods, tools or wire. The work 
is heated as above, and quenched simply by cutting 
off current altogether, or, in the case of wire, by 
passing the latter beyond the current-carrying zone 


(as shown in diagram, fig. 17). Whilst hot, the work 


is encased in a film of reducing gas, so that scaling 
and blistering 1s impossible. 


Electropercussive W'elding.—The  electropercus- 
sive system of welding invented, or rather discovered, 
about ten years ago by Chubb, possesses many unique 
features. The explosive discharge of a large electro- 
lytic condenser is used to fuse the contiguous sur- 
faces of pieces to be joined, and the weld is then 
completed by the momentum of one piece, which is 
moving rapidly by the time it reaches the other and 
completes the condenser discharge circuit. 

Due to the extremely local nature of the heating 
and the explosive violence of the electrical discharge 
which blows out oxide, etc., from the weld, reliable 
joints can be produced between practically any pair 
of metals, irrespective of difference in thermal con- 
ductivity, melting point and liability to oxidation. 
Local heating as ordinarily understood, as produced, 
for instance, by arc welding, is liable to set up severe 
thermo-mechanical stresses, but the heating produced 
by electropercussive welding is so intensely local that 
no more than a film of metal is affected. Extremely 
intimate contact is secured in the film, so that the 
union is satisfactory, but the thickness of weld metal 
is so small that it makes no appreciable difference 
whether it be soft, hard, or even a brittle alloy. The 
whole thickness of metal heated to any considerable 
degree is of the order of two or three-thousandths 
of an inch. Practically, the method gives cold weld- 
ing with all the advantages and none of the disad- 
vantages of autogenous welding at the actual joint. 

In its. most successful form the electropercussive 
welding machine is built as a miniature pile driver 
(fig. 18), the ‘‘ monkey " being the moving contact 
jaw carrying one of the pieces to be welded. Weld- 
ing can be done at a distance (50- ft. or more if neces- 
sary) from the condenser and charging generator. 
Pre-eminently, the method is useful for welding small 
wires (1-16 in. diameter or less) together or on to 
plates; for attaching platinum contacts to screws and 
springs; for building thermo-couples and other light 
work which cannot be done easily or at all by other 
means. If found desirable, the method can doubtless 
be extended to heavier applications. 

Light load losses in the condenser charging set 
constitute the chief item of power expenditure. 
Some tens of kilowatts may be operative in the weld 
at the moment of discharge, but as the discharge 
lasts somewhere about one-thousandth of a second 
the effect produced is absolutely local, and the actual 
energy consumption is almost negligible; conduction 
and radiation losses are nil. An application of parti- 
cular interest and importance to the electrical engi- 
neer is the welding of copper to aluminium—whether 
in field coil leads or strand by strand in cables; in 
the latter event, a copper insert suitably protected 
against electrolysis, forms an excellent method of 
interconnecting two aluminium lines. 


(To be continued.) 
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A LABORATORY FOR RÉSEARCH ON 
HEATING AND VENTILATION. | 


Wuitst the lighting of buildings has received a vast 
amount of attention, and has given rise to innumer- 
able researches, the allied subjects of heating and 
ventilation in relation to the well-being of the in- 
mates of public and private buildings have notori- 
ously been neglected, even by architects, who, we 
should think, of all professional men, ought to have 
studied exhaustively matters of so great and personal 
moment to their clients. Only within quite recent 
years, as we pointed out not long ago, has this wide 


Fic. 1.—APPARATUS FOR MEASURING THE TRUE 
TEMPERATURE OF THE AIR. 


field for investigation been invaded with the aid of 
scientific method, and there are still very few workers 
engaged in the assault upon these admittedly difficult 
problems, although the results already obtained are 
so interesting and unexpected that they should at- 
tract the attention of all who are concerned with the 
erection of buildings, and the!manufacture of the 
appliances used for heating and ventilating them. 
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Fic. 3.—APPARATUS FOR MEASURING 
RADIATION TEMPERATURE. 


In our issue of December 17th we published an 
abstract of an address delivered at University College 
by Prof. A. H. Barker, one of the few investigators 
who have tackled the subject with determination and 
enthusiasm, and we were recently privileged to pay 
a visit to his laboratory and to be initiated into the 


Fic. 4.—THERMOPILE FIXED ON WALL; 
RaDIATOR MOUNTED ON CRADLE. 
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mysteries of the science which he has made his own. 
The laboratory is situated close tO University Col- 


lege, Gower Street, no room being available within 


the precincts, but in all probability accommodation 
will eventually be provided at the College itself, for 
the value and importance of the WM ero which 
have been carried on in the temporary laboratory, 
under very great difficulties, have been appreciated 
by the authorities; in fact, a new department of 
heating and ventilation has been created as the 
direct outcome of this work, and Prof. Barker has 


Fic. 2.—APPARATUS FOR MEASURING i 
CONVECTION AND RADIATION. 


been appointed the first lecturer, as was his due. 
The Institution of Heating Engineers has givem 
valuable support to the new departure by supplying 
research students and in other ways. 

In the address above mentioned, Mr. Barker ex- 
plained how he had sucçeeded in separating the 
apparent temperature of the air in a room, as 
indicated by a thermometer, into two component 
parts—one, the true temperature of the air, the other 
the effect of radiation to the thermometer from the 
walls and furniture of the room. The problem 
was one of exceptional diffculty, but has now 


been thoroughly analysed and solved, with the aid of 


instruments devised by Mr. Barker for the purpose. 

! In the first place, the true tem- 
pefature of the air is ascertained 
by varying the temperature of a 
column of air in a vertical tube by 
means of a water-jacket until the 
density of the air inside the tube 
is the same as that of the room; 
when this is not the case, the aic 
in the tube will either rise or fall, 
and to detect the existence of such 
a current a delicately suspended 
diaphragm, nearly filling the top 
of the tube, was employed (fig. 1). 
When all is steady, and the detec- 
tor shows that there is no current 
of air up or down, the temperature . 
of the air inside the tube as read 
by a specially calibrated and 
shielded thermometer is the true 
temperature of the air in the 
room. 

To determine the ‘‘ radiant 
temperature " a somewhat similar 
apparatus is used (fig. 3), but in this case the 
temperature of the water-jacket is raised or lowered 
as may be necessary, with continual stirring. 
until the reading of a thermometer within it is the 
same as that of a thermometer suspended in the sur- 
rounding air, when the temperature of the jacket 
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water represents the average temperature of the sur- 
faces radiating heat to the thermometer; obviously 
this measurement is affected by the position of the ex- 
ternal thermometer with regard to its surroundings, 
when the latter are not at a uniform temperature— 
near a cold window, for instance, the mean radiant 
temperature will be lowered—and this effect has been 
carefully studied. An approximation to the true air 
temperature can be obtained by surrounding a ther- 
mometer with a specially designed vacuum jacket on 
the Thermos principle, which cuts off practically all 
radiant heat, and this has greatly simplified the work. 
Experiments are now in progress with a view to 
obtaining an equally simple means of arriving at the 
radiant temperature, by the use of thermometers with 
large bulbs, which are warmed up and then allowed 
to cool, the rate of cooling being a function, inter 
alia, of the amount of radiation. 

An elaborate investigation of the conditions 
obtaining in the House of Commons, one of the most 
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Fic. 5.—METHOD OF MEASURING CONVECTED HEAT. 


adequately heated and ventilated chambers in the 
world, but a very uncomfortable one nevertheless, 
was performed by Prof. Leonard Hill and Mr. 
Barker with water-jacketed apparatus of the type 
above described, and their recommendations were 
on the point of being carried out when the outbreak 
of war necessitated the postponement of the work. 
The bearing of such investigations on the design 
and application of electric radiators was explained 
in the address to which we have referred; briefly, 
it was shown that for occasional use a radiator was 
preferable to a convector, and that with radiant heat 
supplied, the occupants of the room might be per- 


LEFT-HAND SIDE, 
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Fics. 6-7.—READINGS IN VERTICAL PLANES. 


fectly comfortable although the '' temperature of the 
room," as indicated by a thermometer, was even 
below 50° Fahrenheit. In connection with this sub- 
Ject Prof. Barker undertook an investigation of the 
performance of electric radiators, by measuring the 
amounts of heat evolved respectively by radiation 
and by convection. This research involved the con- 
struction of a variety of special apparatus. 

In order to capture all the hot air rising from the 

eating apparatus, a kind of hood, or cowl, was de- 
vised, in the shape of a well-lagged pyramid, to the 
apex of which a flue was attached (fig. 2); to ensure 
that no eddies should escape capture, it was found 


necessary to draw air gently through the flue with 
an electric fan. To measure the rate of flow of the 
air, a grid of resistance wires was fixed in the flue 
and supplied with sufficient electrical energy at 2 
known rate to keep its temperature slightly above 
that of the air current. The arrangement is indicated 
diagrammatically in fig. 5. By measuring the tem- 
perature of the air below and above the grid, know- 
ing the specific heat of the air and the rate of dissi- 
pation of energy by the grid, the rate of flow of the/ 
air could be accurately determined, and the amount 
of heat energy which it received from the radiator 
could then be ascertained, the true temperature of 
the surrounding air being known. 

To measure the heat radiated in any given direction, 
an iron bar bent to the arc of a quadrant was fixed 
with the radiator at its centre, and a movable device 
for measuring the radiant heat was attached to the 
arc, as in fig. 2, thus giving readings at all angles 
in a vertical plane through the radiator; by shifting 
the arc round the radiator, the radiation at a 
series of angles in other vertical planes could 
similarly be measured, and the result was a map of 
the space surrounding the radiator, showing the in- 
tensity of the radiant heat at points on the surface 
of a sphere of five feet radius—a distance pod as 
standard in these investigations. The radiation de- 
tector first used consisted of an absorber one square 
foot in area, composed of blackened coils of metal 
tubing through which water flowed; the temperature 
of the water at inlet and outlet being measured, and 
the rate of flow being known, the amount of heat 
absorbed per second could be determined. This. 
however, proved to be an excessively tedious and 
cumbersome method of test, and has been replaced 
by an electrical method. A thermopile was stan- 
dardised and substituted for the absorber, and in con- 
junction with a galvanometer has given the greatest 
satisfaction as a radiation measuring device. More- 
over, to avoid the necessity of moving the thermo- 
pile about the radiator, a cradle was made for the 
latter, by means of which it was made possible to 
explore the field of radiation by rocking the radiator 
into various positions whilst keeping the thermopile 
fixed (fig. 4). Thus a very great improvement in 
method was achieved. The thermopile was cali- 
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brated to give watts per square foot at five feet 
radius. Unfortunately it is not possible to rock gas 
radiators about so freely as electric radiators, and 
consequently the former have to be tested by moving 
the thermopile and not the radiator. 

By means of these arrangements Mr. Barker has 
been able to account for the whole of the heat de- 
veloped by a radiator, within two or three per cent., 
in spite of the obvious difficulties of the work. Many 
types of electric radiator have been tested exhaus- 
tively, and we are indebted to Mr. Barker for the 
examples of plotting illustrated herewith, as well as 
for the photographs from which we have reproduced 
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illustrations of his equipment. The latter includes 
a recording ammeter, and an ingenious attachment 
to the pointers of an Aron meter to give a closer 
record of the amount of energy consumed at a given 
moment than could be read directly from the dials. 

In the foregoing account we have only dealt with 
a portion of the resources of this laboratory, which 
is equipped also for testing gas and coal fires, a 
thermostatic arrangement for keeping the tempera- 
ture of the room constant for long periods, means for 
testing hot-water radiators and pipes, instruments 
inserted at various depths in an external wall to 
obtain the temperature gradient in the body of the 
wall, an isolated section of the wall provided with a 
water-jacket and electrical means for determining the 
rate of loss of heat through it, and a series of wires 
stretched upon a wall for the purpose of heating the 
wall electrically for experimental purposes. A system 
of gauges to show the pressures at various points 
in a hot-water pipe system, and a micrometer gauging 
device to measure the rate of flow of water under 
low heads, have also been devised by Mr. Barker, 
as well as an elaborate and very sensitive apparatus 
based upon the principle of the Wheatstone bridge 
for measuring the resistance of air ducts, cowls, etc., 
in terms of definite units. With these our readers 
are less concerned than with the apparatus described 
above, but we have said enough to show that the 
subjects of heating and ventilation are now being 
dealt with in a manner which promises to elucidate 
many of the problems with which all civilised peoples 
are so intimately concerned; and we are glad to re- 
cord that a British University and a British scientist 
are the first, we believe, to embark upon the study 
of these important matters. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannet appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The I.E.E. and Alien Enemy Members. 


The Six Borough Electrical Engineers," in their state- 
ment of last week, have most ably voiced the feelinge of, I 
am sure, the majority of the members of the I.E.E. on the 
above subject. 

It now only remains for a definite movement to be set on 
foot to give effect to the principles enunciated, and I would 
suggest that the six engineers should consent to receive the 
names of others who are in sympathy with them with a view 
to supporting a formal notice to the Council, asking for an 
ey general meeting to be called to deal with the 
matter. 

If members in the various local centres would act simul- 
taneously the whole question could be settled in a very short 
time. I enclose my card and remain, for the moment, 


Alien-ate(r). 


I was pleased to eee, in last week's issue, the very ably- 
written letter signed by Six Borough Electrical Engineers, 
and to see that irrespective of tbe hidden hand influence ” 
which exists, and which has used every endeavour to prevent 


any action being taken towards the exclusion of members of : 


alien enemy origin, whether naturalised or not, certain mem- 
bers of the Institution do not intend to allow the matter to 
reet. 

As a contrast, one sees from the statement of the President 
of the Inetitution that the Council has appointed a committee 
of Vice-Presidents to consider this question, and still main- 
tains that Article 41 gives it power to deal with it, but that 
no ten members have yet brought forward a definite charge 
against any corporate member of the Institution. 

It has previously been pointed out that under Clause 80 
the Council could have called a general meeting of the Insti- 
tution members to consider whether any alteration in the 
by-laws should be made s0 as to exclude all corporate members 
who were of alien enemy origin. From the fact of its not 
having done so, it is clear it is not desirous that these people 
should be excluded, and, according to information which I 
have from time to time gathered from people interested in 
the movement, or who have acted on behalf of associations 
who have communicated with the Secretary on this point, 


there is a great lack of sympathy shown, whilst no assistance 
is afforded at all. There is, further, a rumour that a petition 
for a deputation and general meeting has been received, but 
I do not see any public announcement of it. uu" 
It is a well-known fact that the Council of the Institution 
dare not take a plebiecite of the members by ballot through 
the post on this point, for it knows full well the decision 
would be whole-hearted exclusion of all alien enemy mem- 
bers, whether naturalised or not. 
I think it is viewed, should a general meeting be forced on 
the Institution, that the movement for the exclusion of such 
alien enemy members may be killed, either by reason of the 
lack of members, or the fact that the membere then present 
wil be marked men for the future, and, if in commercial 
houses, their positions may be jeopardised, which would not 
be the case if a plebiscite were taken. 
To think that an institution like the Institution of Electrical 
Engineers has failed &» much in showing a patriotic spirit ie, 
I think, a severe reflection uron its membership. I can only 
recommend each member of the Council, when considering the 
exclusion of such members as may be thought worthy of ite 
consideration under Clause 41, personally to read (as the writer 
has done) the Appendix to the Report of the Committee on 
alleged German Outrages presented to Parliament by com- 
mand of His Majesty, Cd. 1895; price 1s. 9d. This, I believe; 
is expurgated, inasmuch as the more revolting and disgusting 
outrages are not therein referred to (if we can conceive such). 
I trust that, after having done this, they will realise that the 


. outrages have been committed and authorised by a clase of 


people essentially of the professional class, and of a class 
equivalent or superior to those members of the Institution 
referred to, and, further, have bcen committed by people of 
the same generation. 

I trust, in conclusion, that members will refrain from paying 
their subscriptions until some definite attitude hae been 
adopted by the Institution, and that the members, as a whole, 
wil have every opportunity of deciding for themselves 
whether euch a policy is right or not, and that such decision 
will be made in euch & manner that they may, without fear 
of jeopardieing their positions, do so. 

Station Engineer. 


The Problem of the Point- Five Tariff. 


I have been interested in your communicated article dealing 
with the above in your issues for October Ist and 8th last. 
The article is mainly a criticiem of the Norwich rating tariff 
system, also in use in conjunction with the Point-five 
tariff. One would have liked to see a criticism of the equity 
and the financial soundness of the Point-five tariff, and 
also an alternative to the Norwich system. It is true some 
suggestion was made that a more consistent system would be 
one in which the fixed charge was based on an estimated 
maximum demand. This seems likely, however, to have 
many of the defects that the Norwich system has. 

With many others, I have always held the view that the 
Norwich eystem was a iui crude approximation; in fact, 
one might as well base the fixed charge on & man's wages or 
income as on the rating of hie house. 'To base the e, tedio 
on the actual maximum demand ia no doubt the soundest 
and most consistent method, and the many critics of the 
'" Point-five’’ enthusiasts would, of course, require that this 
maximum demand should be based on the total demands for 
lighting, heating, and cooking combined. 

In Australia, owing to the comparatively mild climate and 
the disadvantages of cooking by ordinary methods during 
our hot summer months, electricity for heating and cooking 
should have & particularly good field. Notwithstanding thie, 
there are, I leve, few, if any, engineers out here who 
favour, or believe in the financial soundness of, the '' Point- 
five’’ tanff, or a figure in the neighbourhood of this, as a 
means for tapping this demand. The recent revelations from 
those undertakings which have had some experience of the 
Point-five tariff will hardly help to advance this system. 

Radiators are greatly on the increase in many Australian 
undertakings, and, although they are only used during a 
few months of the year, still they have in many cases a better 
load factor than cooking would have. They have shown, how- 
ever, that they create a distinct peak of their own, and it is 
questionable whether they are a payable proposition at prices 
per an very considerably higher than the ''Point-five "' 
tariff. 

The effect of the ‘‘ Point-five’’ tariff on the stability of an 
undertaking can only be judged when the demand has 
reached large proportions. In the many cases quoted, the 
units sold on this system bear such a small proportion to the 
whole that their effect on the peak, and on the capacity of the 
mains and power station, is but small. 

With a tariff in the neighbourhood of the Point-five.“ 
coupled with satisfactory heating and cooking appliances, it 
is pretty safe to assume that in many of the undertakings 
at home, lighting, and even power eupply, will be altogether 
secondary to heating and cooking. Those undertakings in 
which motive power does not predominate must, when this 
time arrives, find their peak load very seriously affected by 
the heating and cooking load which is superimposed on their 
lighting. Where power load predominates, many under- 
takings find that their peak is in the neighbourhood of noon, 
and the mid-day heating and cooking load, when fully ad- 
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vanced, must in consequence create a very decided and 
important peak of its own. 

In your communicated article it would have been inter- 

esting to see soine consideration given to the Norwich system 

coupled with the introduction of the half-watt lainp. It has 

been stated that those who have adopted a fixed-charge 

system, such as the Norwich, will be in a much better posi- 


tion to face the problem that arises from the introduction of . 


the half-watt lamp than those who have a 
cerfain price per unit without a fixed. charge, 
questionable. Take the Norwich. system coupled with the 
Point-five tariff, and assume that the fixed charge, plu-s 
jid. per unit, is equivalent to 4d. per unit for lighting. It we 
assume, for argument, that the half-watt lamp halves the 
consumption, which, fortunately, at present it does not, then 
on the above tariff the consumer would be paying for his 
lighting on the equivalent of 33d. per unit. Those consumers 
who have not changed over to the Norwich system, such as 
shops. public buildings, ete.. who cannot very well be offered 
the Norwich system, would, instead of paying the 4d. per 
unit, be getting their lighting on the equivalent of 2d. per 
unit. It would, therefore, pay many consumers where cook- 
ing and heating unite are not a very large item to discard the 
Norwich system and demand any heating or cooking power 
they require on the ordinary rates. 
would ensue; in fact, very unfair preference might be claimed. 
Why, for instance, should the lon and many public build- 
ings, who are among our most unremunerative consumers. 
get their lighting at the equivalent of 2d, per unit, and the 
private house, which is one of our best consumere, owing to 
its higher load factor, be charged at the equivalent of 33d.? 

The fixed-rate system with a much higher price per unit 
would lessen some of the above defects, but where would 
the ‘‘ Point-five’’ tariff be? 

The war has, no doubt, delayed the advance of the half- 
watt lamp, but it 1s to-day an important factor for shops and 
public buildings lighting, where the larger units can be em- 
ploved. It is, however, only a question of time when the 
«une will occur in the case of private house lighting. and 
then the Norwich eystem will be faced with inanw of the 
same difficulties that other tariffs will have to consider. 

The half-watt lamp is bound again to raise the standard of 
lighting in the same way, but hardly to the same extent, as 
the imetallic-filament lamp did, but this will in all prob- 
ability not be the case with the majority of our private house 
consumers. The 16-c.p. standard of carbon-lamp days was, 
in very many cases, too, low, and has been replaced by the 
. p. standard. i 
majority of private houses. except where indirect or semi- 
indirect lighting is introduced, that the etandard will be 
raised much beyond 50 C. Pp. Some alteration in the tariff, to 
meet the problem which must result from the introduction of 
the half-watt lamp, seems inevitable, particularly eo in those 
undertakings which to a great extent depend upon lighting 
for their revenue. Already undertakings are feeling the effect 
of the half-watt lamp in the case of shops and public build- 
ings, etc. Fortunately private houses, the mainstay of many 
undertakings, will be little affected in the meantime. 

I throw out a suggestion, a crude one, as a result of the 
above position. Where a shop or public building has the 
whole of its lighting changed over to half-watt lamps, the 
ordinary tariffs should be increased by some percentage, sav, 
for argument, 40 per cent. If such a consumer is using high- 
candle-power unite, then his tariff would have to be doubled 
to bring in the eame revenue. The above suggestion would, 
therefore, concede him 60 per cent. of the advantage. the 
supply undertaking retaining 40 per cent. If only 75 per 
cent. of the candle-power installed was with half-watt lamps, 
then the increase in the tariff would be 30 per cent., and on 
the same basis 50 per cent., and 95 per cent. would increase 
` the tariff 20 per cent. and 10 per cent. respectively. There 
would, of course, be some difficnity in checking the above, 
and when you.come to private houses it would be much 
greater. Perhaps, however, by the time the private-house 
problem hae to be met there will be other solutione of the 
difüculty.. The proposal, I know, is a crude one, and has 
objections. I simply throw it out in the hope that it may 
lead to further consideration and discussion of the problem 
and, perhaps, some solution. 


tariff of a 
This is very 


P. J. Pringle. 
Ballarat, Victoria, December 9th, 1915. 


[We may point out that in this country the supply authority 
18 forbidden by law to place any restriction on the type of 
consuming device adopted by its eustomers. We have grave 
doubt as to the practicability of the proposal contained in 
Mr. Pringle's last paragraph.—Eps. Exec. REv.] 


Crane is reminded that letters unaccompanied by the 
name and address of the writer are not accepted for publica- 
tion. Eps. Elac. Rev.) 


Russian Chamber of Commerce in London,—The 
Foreign Office announces that the organisation styled The 
Rusian Chamber of Commerce in London has not obtained the 
recognition or approval of either His Majesty's Government or the 
Imperia] Russian Government. 


A great inconsistency . 


It is hardly conceivable in the case of the . 


THE PREDETERMINATION OF THE 
PERFORMANCE OF DYNAMO-ELECTRIC 
MACHINERY. 


Peor, MILEs WALKER'8 paper was discuseed by the MANCHESTER 
LocAL SECTION OF THE INSTITUTION OF ELECTBICAL ENGINEERS 
on January 11th. 

MR. L. A. H. CARR said regarding leakage that the author's 
method seemed rather complicated. The speaker had found it 
possible in practice to caloulate leakage by means of a formula 
containing only two terms, the first being proportional to the core 
lengths (a different constant being used accordingly as the rotor 
slots were more or less than the stator slots) and the second giving 
the end leakage. This method worked well in practice, and the 
determination of the two constants for any given line of motors 
was fairly simple. The core loss curves in the paper called for 
some criticism. Some years ago he had carried out a series of 
experiments on core losses, and it was found that for a given 
periodicity and flux density the core loss in a D.C. machine was 
about double that in an _a.c. machine, Regarding the 
" tailing-off ” at the upper end of the curves, he had observed this 
effect in asynchronous machines with cylindrical rotors. It did 
not occur, however, in D. o. machines, even with extremely high 
apparent tooth densities, the curves taking in fact an increased 
upward tendency. The equation for watts dissipated from a 
cylindrical surface seemed much too high for an induction motor, 
bat gave good resulta for D.0. machines with relatively large 
air spaces between the salient poles. He gave figures to disprove 
the possibility of getting enough air through a narrow induction- 
motor air-gap in order to dissipate the quantity of heat mentioned. 

Mn. JuLIUS FRITH said the current loading was surely quite as 
important as the flux loading, also the ratio of flux loading to current 
loading. The method of taking the maximum induotion in the 
air-space and multiplying it by the maximum possible area of the 
air-space in order to get a fictitious large flux was not inviting. 
In reference te Mr. Field's work, a Manchester paper (Journal, 
I. B. E., Vol. 37, page 101), gave very good curves showing the 
increased ohmic resistance due to the current being forced out- 
wards in the slot conductors. The four curves showing iron 
losses at different frequencies could, with sufficient accuracy, be 
combined into one curve by plotting watts per cubic centimetre 
against the product of induction and frequency. 

Mn. JUHLIN from A experience testified to the ease with 
which a designer co lay out machines and get a clear grasp of 
the factors involved, using the method outlined by Prof. Walker ; 
after using it for some time, it was exceedingly quick. Prof. 
Walker had stated that it was hardly worth while to caloulate 
the iron losses accurately; it seemed, however, that without 
some fairly accurate idea of the iron losses it was imposeible to 
deal with one of the main headinge, namely, temperature rise, and, 
in his opinion, it was desirable to allocate the loss to different parts 
of the magnetic circuit. The curves in the pa appeared to 
give a result which was altogether too low. he losses in a 
finished machine did not by any means lie in the lamination, as 
pointed out by the author. A great part of these losses would be 
found in the iron structure supporting the laminations and also in 
the copper, especially in direct-ourrent machines at high densities. 
The loss was probably much higher in D.C, machines than would 
be ealoulated using the author's curves. It would also seem 


. mepessary to discriminate between the losses in induction motora 


and turbo-alternatorr, and the field for investigation in this work 
was very great indeed. The eddy-current losses increased very 
rapidly with the working of the iron. For example, in turbo- 
alternators there was a big mass of unworked iron, whereas in 
induction motors with a large number of slots the worked surface 
was considerable, and the losses were consequently high. The seme 
remarks applied to direct-current machines, 

MR. R. E. GRIME said that a special sheet for each type of 
machine would be preferable; three such sheets would fulfil most 
purposes, The author had given prime importance to what might 
be described as frame constante," i. e., the idealised total magnetic 
flux ¢ crossing the air-gap A;B, and the total ampere-turns 1,2, ; 
the speaker entered a plea for the utility of specific magnetic and 
electrical loadings, especially in preliminary calculations. The 
specific magnetic loading was the average air-gap induction round 
the whole machine; denoting this by Ba, it equalled 2 P ¢/2 v rl. 
The specific electric loading equalled (1,7,/ciroumferenoe), and was 


often denoted by q. These two quantities had the great advantage 


that for a given type of machine they remained sufficiently con- 
stant over a wide range of frame sizes. After some experience 
with these constants a designer could usually estimate what values 
to aim at, and make the constante the basis of the first tentativs 
design. The output coefficient given by the p*/ formula on design 
sheete always appeared rather a blind way of estimating what use 
was being made of available space and material. This coefficient 
was inversely proportional to the product Bas X g. For example, 
in a continuous-current machine, after allowing for internal 
resistance drop the D?/ formula might be written Kw IR P.M. = 
DÌ x Ba X 4 X 17/6 x 10%, This expression, which was 
quite familiar, merely brought out the fact that whereas the 
ordinary output coefficient was often used to indicate that it was 
possible to put a given output into certain dimensions, if this 
coefficient was replaced by the two quantities Be, and g, the designer 
would see at once how it was possible to get it into those dimen- 
sions. It was obvious that the air-gap induction B might be used 
instead of the average value at the discretion of the designer, as 
the author's field-form coefficient k; was simply the ratio of these 


D 


| EN M 


188 


THE ELECTRICAL REVIEW. [Vol78. No. 1,993, FEBRUARY 4, 1916, 


two quantities, i. e., Bu, = K/B. The product A of specific.electrio 
loading by current density in armature copper often gave a very 
closeídea of the temperature rise of standard machines b was some- 
thing more than an empirical rule, as it was proportional to the 
copper loss per cm. of air-gap area, and also in the case of a barrel 
winding, per om.“ of end-conneotion cooling surface. Thus for a 
given continuous-current frame of practically constant flux a curve 
could be plotted showing the relation between the permissible 
value of the product q^ and the peripheral speed, and over quite a 
wide range of frame sizes this curve remained practically the same. 
In a line of standard machines of one type, therefore, such a curve, 
when once determined, gave instantly a fairly close indication of 
the current density to be employed in connection with any pro- 
posed value of the specific current loading. The observed total 
iron loss was usually considerably higher than that indicated by 
the curves. In induction motors and alternators the losses generally 
increased approximately as the square of the total flax, while in 
D.C. machines the index was usually 2°5 to 2:8, or even higher, at a 
very high tooth induction. The difficulties in the way of forming 
a reliable estimate of the extra losses were so great, especially in 
view of the large difference produced by small shop variations, that 
the allowanoe fot them must remain mainly empirical. The stray 
losses, which were dependent upon the load, were mainly accounted 
for by (a) eddy-current losses in the conductors embedded in the 
slots, and (b) additional iron loss due to distortion of field-form by 
armature reaction. In the armature conductora of D.C. machines, 
owing to the almost rectangular shape of the current wave form, 


the effective increase in resistance was considerably greater than 


when the same conductor carried a sinusoidal alternating current. 
The curve A. C. in the accompanying figure gave the mean coefficient 
Of increase of resistance for the top and bottom conductors of an 
ordinary barrel winding carrying a sinusoidal current ; the curve 
D.C, showed the corresponding effect in a normal D.C. winding. 
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EQUIVALENT INCREASE OF RESISTANCE OF EMBEDDED COPPER - 


OF STANDARD Two-LAYER WINDING. 


Y = coefficient of increase of resistance (mean of top and bottom conductors). 
x = 0°14 x depth of conductor in em. 

x A frequency - width of conductors, total / width of slot: 
for copper at 60 C. 


For simplicity the curves showed only the mean inorease in top 
and bottom conductozs, assuming these to be identical in size. The 
stray iron losses on load were not so amenable to calculation, 
owing to the awkward shape of the field-form. It was possible, 
however, by ignoring the fleld-form altogether, and simply con- 
sidering the maximum induction under the trailing-pole tips (of & 
generator) to arrive quickly at a result which was, at least, of the 
right order of magnitude. 

Mr. R. TOWNSEND said that after 10 years’ experience of 
Prof. Walker's method he preferred it to the method generally 
adopted. The constant E. might seem rather complicated, but 
after a little use it was quite simple, and once obtained for a given 
frame it was practically constant irrespective of the number of 
slots per pole. The great advantage of using the constant was 
that it conveyed so much meaning in one figure and showed at 
a glance whether the best results were being obtained from any 
particular design of frame. The adoption of one calculation sheet 
for all machines was not desirable, For example, if a designer 
had been working on alternator designs for some time and 
suddenly turned to D.C. machines, it was quite easy to overlook the 
fact that in one case a certain portion of the tooth depth had to 
be added to the armature diameter, and in the other a certain 
portion had to be subtracted. A separate type of design sheet 
would certainly tend to prevent mistakes of this kind; in fact, 
sheets having a different colour would be preferable. 

Mr. W. E. M. AYRES said he had found it very useful, in the 
calculation of the magnetising current for induction motors, to 
plot curves for the magnetising current in terms of the air-gap 


plotted against flux densities for different parts of the magnetic 
circuit. Regarding the curves for iron losses which, presumably, 
were for A c, machinery, he had not found the actual losses tapering 
off so much at high deneities, The use of the same curves for 
losses in teeth and core was frequently ineufficiently accurate 
owing to the fact that the core was usually substantial unworked 
iron, while round the slot was considerably worked iron. The 
estimation of the heating of induction motors was a very com- 
plicated matter. Cases had been observed where a reduction of 
rotor losses had resulted in cooler stator iron, although the atator 
iron losses had increased. The heating of the stator could be con- 
siderably modified by taking the heat away from the end connec- 
tions in an efficient manner. Taking the ampere wires per unit 
length of periphery as the current loading, and air-gap flux 
density per unit area as the magnetic loading for any machine, the 
product of these values multiplied by p' J was a measure of the 
output, anda glance at such figures was sufficient to indicate to an 
experienced per&n how the machine was loaded. 

Pror. MILES WALKER, in a brief reply, said that he did not 
agree with Mr. Carr's suggestion regarding the correct method of 
calculating the leakage of induction motore. The calculation 
should be made as simple as possible, but the designer should have 
before him the principal factors which determined the amount of 
leakage. The iron loss curves, which had been subjected to con- 
siderable criticiam, were intended to represent the legitimate iron 
losses. Reasons were given in the paper why some of the so-called 
iron losses were actually higher in practice, but the author did not 
consider it right to accept these additional losses as something 
inevitable and put them into the curves for general application. 
The correct procedure was to give curves for the legitimate iron 
losses, and if there was a legitimate loss, say due to eddy 
currents in conductors occurring when the teeth became saturated, 
& separate small formula should be employed to take care of it. 
He was quite sure that the legitimate iron losses would follow a 
curve as given in the paper. The author agreed that the teeth 
and core losses should be separated and the individnal curves 
plotted. The importance of the iron losses was enormously great, 
and the temperature rise of a machine could not be estimated 
without a fair knowledge of these losses. For some reasons it 
was probably better to adopt separate design sheeta, but it was 
well to have one general method of design. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. i 


Glass Wool. ven 

Amongst tle new industries that have been established within 
our borders asa result of the war, is the manufacture of glass 
wool. This useful substance is now made in London with British 
labour by the BRiTIsH GLASS Woor Co, 1344, Holloway Road, 
London, N.; moreover, it is not made under foreign patents, but by 
an electrical method invented and developed by the firm, and the 
product is so fine, soft and brilliant that it can hardly be dis- 
tinguished in appearance from silk—it is difficult to realise that it 
consists of glass. Makers of cookers, electric furnaces, portable 
accumulators and similar articles will no doubt be interested in the 
material, and we should think that many other classes of manu- 
facturer would find it useful. 


Salt-Water Leakage in Surface Condensers. 


When salt water is used for circulating purposes in connection 
with surface condensers, there is always the possibility of con- 
taminating the condensate because of leakage of the condenser 
tubes or packing. This leakage is usually detected by chemical 
tests of the condensate. ‘The following electrical method of 
determining leakage has as its basia the measurement of the 
potential drop in a circuit, Referring to the illustration, an 
ordinary spark plug is screwed into the condensate pipe as near 


Pipe lire 


Spark ie? 


t 
% „644 414 


/f Source 


Fig. 1.—OIBCUITS TO MEASURE POTENTIAL DROP ACROSS 
GAP OF SPARK PLUG, 


the base or hot-well of the condenser as possible. Across the two 
leads to this spark plug a voltmeter is connected, and an ammeter 
is placed in the circuit as shown. Assuming no leakage, pure 
water will flow across the gap of the spark plug and offer a Rich 
resistance to the flow of the current. This condition results in a 
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high potential drop across the gap. As leakage ocours the resist- 
anoe rnt and the drop becomes leas also, affecting the flow of 
curren - 

By a little experimentation the resistance of various states of 
the water from pure to rank contamination may be computed by 
Ohm's law and the results recorded. In actual operation the oiler 
may read the instruments and record the data on his log sheets. 
When these are turned in, it requires but a few minutes’ work to 
determine the condition of the condenser as regards leakage.— 
Electrical World, 


An X-Ray Portable Power Plant. 


It is probably safe to say that at no time since its first appli- 
cation to medical science has the X-ray played so important a 
part as itis doing at the present time in connection with the 
work of saving the lives of wounded soldiers, who, but for the 
prompt diagnosis it permits, would succumb to their wounds, 
Not only are all the military hospitals equipped with such 
apparatas, but a large number of travelling hospitals in the form 
of specially-designed motor vehicles are aleo being used near the 
field of battle by the Medical Service of the Army. One of the 
needs that the war early brought about in connection with the 
use of the X.ray wasthat of & portable power plant which could 
be quickly installed either in & motor vehicle or in hospitals not 


Fic, 3.—SECTIONAL VIEW OF AUSTIN PORTABLE POWER PLANT. 


provided with a source of electrical energy, and we are this week 
able to illustrate the compact little set which the AUSTIN MOTOR 
Co., LTD., of Northfield, Birmingham, specially designed for this 
work, and of which they have supplied & large number to the 
Director-General of Army Medical Service. 


The set, which is exceedingly compact, occupying a space of 


only 3 ft. by 2 ft. by 3 ft., comprises a single-cylinder petrol engine 
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Fig, 3.—AUSTIN X- RAT PORTABLE POWER PLANT. 


developing 13 H.P. at a speed of 1,800 R. P. Mu. radiator, silencer, 
petrol tank, dynamo and switchbox, the whole, for portable 
purposes, being enclosed in a wooden box provided with carrying 
dles and also with a receptaole for the necessary tools. 


inside. 


So far as the engine, which has a bore and stroke of 24 * 3 in., 
is concerned, this calls for no special desoription beyond that its 
crank case, which is of aluminium, is formed in one with the 
dynamo bed-plate so cónstituting a rigid bed. The ignition is by 
high-tension magneto, and the lubrication by pump circulation ; 
the oylinder is provided with & water-jacket, the water, which is 
circulated by a pamp, being carried in a small tank above the engine ; 
for oooling purposes an ingenious form of radiator is employed ; 
this consisting of six sections or disks embracing a rotary fan fixed 
to the flywheel. The petrol tank, whioh is centrally located above 
the radiator, has & capacity of one gallon, which is stated to be 
sufficient for a continuous run of about seven hours. 

The dynamo or generator is of the reverse compound-wound 
type, having an output of 10 amperes at 70 volta, and is directly 
driven by the engine. The latter is put in operation by 
means of a pulley on the rear end of the dynamo spindle, 
the necessary initial impetus being given by a strap working on 
the pulley, The engine is fitted with a centrifugal governor 
which acts on the throttle valve in the carburettor ; by means of 
& knurled nut and an adjustable spring the engine speed can be 
varied between wide limita. ae 

The switchgear, which is entirely enclosed in an aluminium case 
mouuted above the dynamo, is of the rotary type and furnished 
with outside operating handles; itis arranged to give any of the 
following combinations :—(1) off position; (2) battery to X-ray 
coil ; (3) battery charging, and dynamo and battery in parallel to 
X-ray coil; (4) dynamo and X-ray coil only; (5) battery and 
dynamo in series to X-ray coil. The voltages to the ooil are 
approximately :—No. 2 position, 86 volts; No. 3 position, 36-45 
volts; No, 4 position, 75 volts ; and No. 5 position, 110 volta. 


Simplex Reflectors. : ; 


MESSRS. SIMPLEX CONDUITS, LTD., of Garrison Lane, Birming- 
ham, have introduced a new reflector, known as the Anti-Zeppelin,“ 
made in enamelled steel, with a special diffasing reflecting surface 
These are made in two types, “Extensive” and “ Inten- 
sive,” which terms define the light distribution, and are designed 
for both half. watt and ordinary metal filament lamps. The halt- 


Fic. 4.—ANTI-ZEPPELIN "INTENSIVE" REFLECTOR. 


watt reflector is fitted with a tube, screwed à in. brass, of suitable 
length for 100-150-200-watt lamps. Upon removing this tabe, the 
reflector is suitable for a Goliath holder for 300-watt lampe. 

For ordinary metal filament lamps, the reflector is made with a 
1} in. hole for attaching to the shade carrier holder; a special 
watertight holder can be supplied for outdoor use of these re- 
flectors. 

These "Anti-Zeppelin " reflectors are described in list No. 614, 
which also illustrates Simplex lanterns for half-watt lamps up to 
1,600-watt size. 


The “„ Overseas”? Rectifier. 


THE OVERSEAS ENGINERING Co., LTD., of 75, Curtain Road, 
E. C., have introduced a patent electrolytic rectifier, principally for 
charging accumulators, for medical and X-ray work, eleotro-plating 
and running small motors. These are standardised for use up to 
150 volts, above which pressure an auto-transformer is employed. 

The rectifiers are constructed in four sizes for from 2 to 10 
amps., the two smaller sizes consisting of a single earthenware 
cell, with a central anode in solution, while the two larger sizes 
are four cell rectifiers designed for continnous work and of heayier 
The A. O. mains are connected direct with terminals on the appa- 
ratus, and the charging rate is regulated by means of carbon- 


—— ——— ͤ— 


140 


THE ELECTRICAL REVIEW. vol. 78. No. 1,993, FEBRUARY 4, 1916. 


filament lamps mounted on the rectifier itself for the 2 amp. size, 
and on a separate base for larger sizes; no charging board, resiat- 


Fia, 5.—SMALL ELECTROLYTIC RECTIFIER. 


anoes or measuring instruments are necessary so that the cost of 
the installation is low. 
Fig. 5 shows a small rectifier of this type. 


Electrieally-Operated Air-Regulating Device for Diesel 
Engines. 


A substantial improvement in the operation of Diesel engines is 
obtained by regulating the preesure of the air which blows the 
fuel into the cylinder according to the amount of fuel blown in, 
the latter varying with the load. Such regulation -is usually 
carried out by hand, demanding considerable attention on the part 
of the engine driver. l 

MESSRS. MIRRLEES, BICKERTON & Day, LTD., of Hazsl Grove, 
Stockport, have, however, now introduced an automatic apparatus 
.to obtain the desired result, which is made for either mechanical 
2 5 control, a description of the latter type being as 

ollows :— 

Referring to fig. 6. In this the current from the dynamo is 
passed round the coil (4) in such a way that this controls the 
finger (>) exactly as the finger of an ammeter is controlled by the 
current flowing through the ammeter. The finger, however, 
instead of pointing to ampere readings, is arranged to move round 
the scale of a pressure gauge, and point to that blast pressure 
which is beat for the engine for the amount of power being gene- 


cuc — 


Fig, 6.—AIR-REGULATING DEVICE FOR DIESEL ENGINES. 


rated at the moment. The pressure gauge shown is connected up 
with the blast pipe, eonsequently its finger (c) points to the blast 
pressure, Both fingers are provided with contact pieces (d) and (e) 
shown in detail in the small figure. The two fingers are insulated 
from each other, but are connected up with an electricity supply. The 
amount of current used is very small, therefore the fingers can if 
necessary be connected to & battery. The supply is also connected 


with the solenoid (9) in which the plunger (A) works. This 
plunger is connected with the stem of the air compressor throttle 
valve (j). Normally this throttle valve would be wide open and 
admit a full supply of air to the air compressor, in which case the 
pressure in the blast receiver would with any load on the engine 
rise rapidly, as the air compressors are always made with a sub- 
stantial margin of capacity. 

Supposing now that the engine is at work and that the pressure 
in the air receiver is lower than that indicated by the finger (ò) as 
being the proper pressure for the load, the air compressor would 
pump at ite full capacity into the receiver and rapidly increase 
the pressure, so causing the finger (c) to catch up to the finger 
(5) and make contact between the contact pointe (d) and (e). Ak 
soon as this occurs, current will flow through the solenoid (/) and 
the plunger will be drawn downwards into the solenoid, thus 
closing the throttle valve, and this valve will be held closed whilst 
the two fingers remain in contact. As soon as the pressure drops 
a little and the gauge finger (c) falls away from contact with the 
finger (5), then the circuit will be broken and the throttle valve 
will re-open. In this manner the pressure in the air receiver will 
ba automatically regulated in accordance with the load on the 
engine. 

The apparatus results in smoother running of the engine, lees 
attendance, and in case of alternators run in parallel, both putting 
them into parallel and running them are facilitated. 

Meesre. Mirrlees, Bickerton & Day have also recently introduced 
a crosshead type of Diesel engine (which was referred to in our 
issue of January 28th, page 116). 

This construction is more costly than the trunk piston con- 
struction, bat for large engines it has particular aivantages in 
that piston troubles are reduced and trouble with connecting rod 
top-end -bearings is decreased; cylinder wear is also lessened and 
lubrication improved. . 

The engine height is increased, but owing to the necessity with 
the trank type of allowing headroom for withdrawing both piston 
and connecting rod clear of the cylinder, while with the crosshead 
type only the piston nseds to be lifted clear, the height of the 
engine room will not necessarily be increased. 


LEGAL. . 


BATTERIES FROM HOLLAND. 


BEFORE the Recorder (Sir Forrest Falton, K.C.) and a jary, in 
the Lord Mayor's Court, on January 27th, Mr. Isidore Grunbaus, 
fancy goods importer, of 142 and 145, Houndaditch, E.C., sought 
to recover the sum of £36 13s. 6d., the price paid for goods which 
were defective, and lose of profit on their sale, from Mr. A Franco, 
importer, of 10, Olothier Street, Houndaditch, E C. 

Mr. E. Zeitlyn was counsel for the plaintiff, while the defen- 
dant was represented by Mr. C. J. Conway. 

It was stated that in January of last year the defendant, 
who then had business in Holland, called on the plaintiff and 
asked him to store a number of dry batteries ueed in flash lampe. 
The defendant said that if the plaintiff could find a customer for 
the batteries he would sell them at 41d. each. Some days later 
the plaintiff reoeived an offer for the goods, and he wrote to the 
defendant at the Victoria Hotel, Amsterdam, offering to purchase 
them at 4s. a dozen, less 24 per cent. discount. The defendant 
telegraphed back refusing to accept anything under 4s. 3d. per 
dozen. Finally the plaintiff agreed to purchase the batteries at 
4id. each. He took over 4,800 batteries, received a three months' 
guarantee with them, and a discount of 3) per cent. The price 
paid for the batteries was £41 16s. 3d. The plaintiff sold the 
batteries to Messrs. Rowarth Bros, of Norwich, who returned no 
less than 1,964 on the ground that they were defective. The 
plaintiff immediately informed the defendant that a large number 
of the batteries were dead, and asked for others to be sent in 
their place. After some correspondence, defendant asked for 
the batteries to be returned to a firm in Amsterdam. The 
plaintiff, however, refused to send them back as requested, 
pointing eut that he had dealt with the defendant, and did not 
know any other person in the matter. 

In his evidence, the PLAINTIFF stated that he purchased the 
batteries at 41d. each, and sold them at 44d. each. The Witnees said 
he did not have much confidence in the defendant, as he had only 
sprung up since the war started. He told the defendant that it 
was usual to have a three months’ guarantee with such goade. 
That was the custom of the trade, although some manufacturers 
gave a six months’ guarantee | 

COUNSEL for the defence said he would not dispute that some 
of the batteries were defective, r that there was a guarantee 
given. 

In oross-examination, the PLAINTIFF said that he was told by the 
defendant that more batteries were being sent over to replaoe the 
defective ones, but the ship in which they were consigned was eunk 
by the Germans. A second ship containing batteries was paptured 
by the enemy. It was untrue that at the outeet the defendant 
told him that the batteries were made by the Fabrik Metrom, of 
Amsterdam. 

The DEFENDANT, who said he was a Datchman, and formerly 
traded in Belgium, said that at the outset he told the plaintiff 
that the goods were made by a manufacturer in Holland, who 
would guarantee every battery. Ata later date, when he actually 
sold the goods, he told the plaintiff who the manufacturers were. 
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The RECORDER said that in the reoeipt which the defendant 


gave he signed his own name to the guarantee, and the name of 
the manufacturer did not appear. - 

The Jury returned a verdict for the plaintiff for the amount 
claimed, and judgment was entered accordingly, with costs. 


BEBGTHEIL & YOUNG, LTD. r. LINDLEY. ~ 


In the King’s Bench Division, on January 27th, before Mr. Justice 


Atkin and a special jury, an action was brought by the plaintiffs 
against Mr. R. H. N. Lindley, of the firm of C. Lindley & Co., Ltd., 
tool makers, &o., Englefield Road, London, E., to recover damages 
from the defendant for an alleged slander which he was said to 
have uttered to a representative of the plaintiff firm at his busi- 
ness premises. The defendant denied that he uttered the words 
complained -of, and he said if they were uttered they were spoken 
on a privileged occasion and without malioe and bond fide. 

Mr. Neilson appeared for the plaintiffs, and Mr. Dale represented 
the defendant. 


MB. NEILSON said that the plaintiffs were electrioal engineers in 


a large way of business. The alleged slander was a very 
serious one, as it was spoken of the plaintiffs in regard to their 
trade and business. The plaintiffs were an English company 
carrying on business here; they had large works at Parson's Green 
and Stoke Newington, and the slander they complained of was to 
the effect that they were a German firm. The plaintiffs employed 
many hands, and had had a deal of Government work, and it was 
a matter of great importance to them to have it made generally 
known that they were not a German firm, The plaintiffs had a 
Mr. Stent in their employ, and he had occasion to go to the 
defendant's premises about some lathe-chuoks, and it was then that 
the defendant uttered the words complained of. The suggestion 
made now by defendant was that the words he uttered were in 
relation to his inquiries concerning the plaintiffs and their goods. 
The plaintiffs’ complaint was that defendant said, with reference to 
their name :—" They are a German firm, and we will do no business 
with them whatever. They are & German firm, and it is & German 
name," It was asserted that the words were spoken on a privileged 
occasion, but it was not a plea of privilege to which he (Counsel) 
was accustomed. The jury would appreciate the extent of the 
harm that might be produced upon the plaintiffs’ business by such 
a statement as this; its effeots would be incalculable, and the 
plaintiffs desired that the true facts should be known. His 


clients were not out for ‘money, and if Mr. Dale was ready 


to apologise now on behalf of the defendant, his clients would be 
satisfied. The plaintiffs employed about 1,000 hands, The company 
was a limited company registered under the Joint Stock Com- 
panies’ Act in 1904. There were two directors only. Mr. Arthur 
Bergtheil and Mr. Edward Bergtheil, and all the people connected 
with the company, were English. The father of Mr. Arthur and 
Mr. Edward Bergtheil died in 1901, at the age of 82. He had lived 
in England since 1866. He came from Bavaria as a boy, and his 
sons, Edward and Arthur the present directors, were born at 
Paddington. The father, Mr. Bergtheil, was for some years a 
member of the Legislative Assembly of Natal, which involved his 
naturalisation. The plaintiff company was, therefore, an English 
company, and the slander was a very serious one. The name of 
the plaintiff company had now been altered to Berkeley & Young, 
with the consent of the Board of Trade, 

At the close of Mr. Neilson's opening statement, MR. JusTICE 
ATKIN observed that it seemed to him that the object of the 
plaintiff's action was achieved, as it merely desired to give publicity 
to the true facts concerning the plaintiffs Under these circum- 
stances it seemed to him that something might reasonably be done 
to settle the matter. He would see counsel on both sides in 
private consultation if it was so desired. 

After a consultation in Mr. Justice Atkin's room, it was announced 
that the case had been agttled, and that the record in the action 
would be withdrawn. 

Mr. DALE, addressing the Court, said that he wished to say on 
behalf of the defendant, Mr. Lindley, that he personally considered 
that he was justified in defending the action. There was no 
ground, the defendant thought, for the action to be brought at all, 
as he (Mr. Lindley) never uttered the words that were complained 
of, and he was only inquiring at the time as to the nationality of 
the plaintiff firm and their goods. If, however, by a certain con- 
struction the words that he uttered could be regarded as damaging 
to the plaintiffs, he was willing to say that he was sorry. He was 
ready to say that he was satisfied with the explanation given by 
the plaintiffs as to their nationality, and he did not suggest that 
they were anything other than a reputable English firm. 

Mg. JUSTICE ATRIN said the settlement was satisfactory. It 
seemed to him that observations by Mr. Lindley in regard to the 
plaintiff company might have been misunderstood. 

The record in the oase was accordingly withdrawn. 


— — —— 


MUNITIONS COURT CASES, 


At a sitting of the Munitions Tribunal at Dundee on Friday, 
Frank Atkinson, electrician, asked a clearance certificate to enable 
him to leave an Arbroath controlled firm and accept service on 
urgent Government work. He stated that his work could be done 
by an older man, and he complained that his wages, £2 158, were 
not sufficient in view of the amount of overtime he worked, In 
the event of breakdowns he was expected to work toany hour, He 
further stated that as the works were electrically driven they 
required great attention and hecould not get time to make repairs, 
The Chairman said the certificate would be refused, and if Atkinson 


hone EK his wages were inadequatefhe oouldsappeal to the Board of 
e 


At the Blackburn Munitions Tribunal on January 26th a Cor- 
poration employ é —a cable jointer—asked for release from his work | 
in order that he might join the Forces. He eaid he either wanted 
to enlist or to be given more work to do on munitions. A Corpora- 
tion official said they would do their best to meet the applicant in 
this, and the man thereupon said he was satisfied. 

At Oldham last week an electrical instrament maker employed 
at Hollinwood, complained that his release certifioate had been 
unreasonably withheld by his employers, Hie case was that he 
wasemployed on the erection of house service meters, and not 
being on Government work, not having an official badge, and not 
being, as he alleged, in rece'p: of trade union rate of wages, he 
had applied for work which would place him directly on Govern- 
ment business, and would bring him in the trade union rate of pay. 
His earnings with the firm were 33s. per week and 3s. war bonus, 
and at his new place he was to get 393. and 4s. war bonus. A 
representative of the firm said it was difficult to say exactly 
whetber the man was on war work or not. Before & badge oould 
be given toa man he must be substantially employed on war work, 
and, in his opinion, the applicant had been on war work during the 
past six weeks. He had been engaged on meters for munition 
works, power statione, or on meters for submarines. Mr. W. 
Sellars (chairman) said that whilat meters for submarines undoubt- 
edly were war work, he was not satisfied that the making of meters 
for ordinary works and power stations could be considered war 
work. The firm’s representative said the firm had undertaken to 
let any man not engaged on war work go into the Army. There 
was a suspicion that there was more behind the application than 
had come out. The applicant had a friend who had worked for 
the Hollinwood firm, and as he had not had good health, the 
firm offered to release him so that he could recuperate. He had 
since got a job in the south, and the firm there had written to 
the applicant and other workers at Hollinwood offering them jobs. 
The speaker added that there was an inorease of 2e. due to the 
applicant, but he said he would rather go to the place where his 
friend was. as his health was not so good. The Ohairman said 
that ne an after consideration entirely. The application was 
refused. i 


SOUTHAMPTON CORPORATION r. DUGUID. 


At the Southampton County Court, the plaintiffe sued defendant 
for the cost, under a hire-purchase agreement, of electrio fittings 
(£7 148.) in the house occupied by him. From the evidence, it 
appeared that the house was previously oocupied by a town 
councillor, and defendant agreed to take over the installation, it 
being promised that supply should be immediately connected if 
defendant paid £1 28. 1d, then due. The next quarterly account 
for the installation was received, and he then said that he had 
only agreed to pay one sum of £1 2s.1d. Defendant said he did 
not know when signing the agreement that he was making 
himself responsible for more than one single payment of £1 28. Id., 
and he paid that because he wanted to get into the house. He 
did not read the agreement, and there was no writing in the body 
of the agreement at the time, Later he heard from a Corporation 
canvaseer that the amount of the alleged debt had been written off. 
The Judge, according to the Hampshire Independent, held that 
there was no agreement on the part of the defendant to pay the 
money. i l li 


— M —-— 


AN IRISH ARBITRATION. 


IN this arbitration, to which we referred in our last issue, Mr. A. E. 
Porte has now given his award. Aooording to Freeman's Journal. 
Mr. Brupnker's claim was for £373, the balance of the contract 
and for extra work done. l 

The Marquess of Sligo made three counter-claims, He claimed 
a sum of £109 for alterations as to prices and deductions made by 
Mr. R. E. Mellon, the architect, from the contractor's accounts. 
A sum of £36 was allowed for this by the arbitrator. He claimed 
a further sum of £157 paid to Messrs, Edmundson's, Ltd., for 
completing work alleged to have been left undone by Mr. Brunker. 
The arbitrator allowed £62 5s. 3d. for this claim. The claim of 
the Marquess of Sligo for a penalty of £10 per week for delay was 
wholly disallowed. The Marquess of Sligo is to pay his own costa 
and the arbitrator's fees and expenses, and to pay five-ninths of 
Mr. Brunker's coste. 


A 1,000-R W., 1,000, 000 Volt Transformer.-—Accord- 
ing to the Electrical World, C. H. Thordarson, of Ohicago, erected 
in the Exposition Grounds, San Francisco, a 1,000-xw., 1,000,000- 
volt transformer for 60-cycle operation. The windings were sub- 
merged in a 225-barrel concrete tank of oil, and the transformer 
complete weighed 30,000 lb. The low-tension 2,200-volt ooils, of 
which there were 122, were connected in pairs acrors the 2,200- 
volt supply mains, with their midpoints grounded to the trans- 
former frame. The 1,000,000-volt winding consisted of 190 coils 
wound with flat aluminium oconduetors insulated with paper. 
Some 90 miles of aluminium conductor and 270 miles of paper 
ribbon were used in the construction of the high-tension winding. 
Mr. Thordarson estimated the cost of the transformer at $30,000, 
including special winding machinery. 
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WAR ITEMS. 


The Question of Electrical Concessions in Russia.— 
According to a report published in the principal German 
commercial newsp „no companies in Russia at present 
are in a more difficult situation than those which are 
engaged in the supply of energy for lighting and power 
purposes, including tramways. The annually increasing 
profits of these companies, which are mostly equipped with 
foreign capital, are said to have aroused, in the case of 
the State and the municipal councils, the desire to take 
advantage of the existing conjuncture of war by expropr'- 
ating these profitable undertakings at as little cost as pos- 
sible. We can understand an object of this kind when 
aimed at ventures in which German interests are chieflv 
concerned, but as a large amount of Belgian and French 
capital is also invested in these classes of undertakings in 
Russia, we assume that the Teutonic statement of the case, 
although it does not specifically mention any nations other 
than Russia and Switzerland, applies solely to companies 
in which German capital has exercised control in the past. 


At any rate, a dispute is reported to have arisen between 


the Government and the !ocal authorities as to the future 
ownership of the supoly works and tramways. At present 
two official projects are in opposition to each other. The 
first has been prepared by the Minister for Home Affairs, 
who proposes the compulsory transfer to the cities and 
towns of electrical undertakings which are of public interest. 
On the other hand, the Minister of Commerce is credited 
with a scheme for conferring upon the State a monopol 
for granting concessions for these undertakings, and stipu- 
lating also that the owners of existing concessions must 
apply to the State for a concession to continue their busi- 
ness. The latter project is declared to have evoked great 
opposition in technical circles, and the Society of Engineers 
and Electro-technics, of Petrograd, has raised a protest 
against it. The scheme, which would deprive certain 
towns of large receipts, also contemplates the imposition 
of conditions which are much more unfavourable than those 
hitherto fixed in the case of concessions, and which would 
tend to check applications for such privileges. On one 
point only are the State and the local authorities said to 
be in agreement, namely, that the compensation to be paid 
10 present holders of concessions shall be as little as pos- 
sible; and both schemes proceed from the idea that a kind 
of expropriation has become necessarv in the public in- 
terests. It is contended that the working of concessions is 
only right according to form, but that in fact it is the usur. 
pation of a right devolving upon the general community, and 
the immediate and forcible rupture of the concessions would 
only renresent the establishment of normal legal conditions. 
On this basis the companies would only be compensated 
for the fixed and movable assets in the shape of stations, 
cables, etc.. but would receive nothing for the loss due to 
the stoppage of the concessions. It is stated that this prin- 
Pe has already found expression in practice in the case 
of the Kieff Tramway Co., whose works and rolling stock 
have been municipalised against the company's wish; and 
whilst the company claimed £2,100,000 by way of compen- 
sation, the City Council, excluding any indemnity for the 
concession, is only willing to pay £750,000. The report 
also refers to the well-known case of the Moscow Supplv 
Co.—the branch of the Petrograd Electric Lighting Co. of 
1886—although in this instance the Moscow City Counci! 
some time ago offered to pay a moderate compensation for 
the unexpired term of the concession. More recently, how- 
ever, the Town Council has sought to secure a reduction 
in the charges for supply from the State sequestrator. and 
the German suggestion from this fact is that the nearer 
the business of a supply undertaking is brought to the state 
of ruin the better will be the prospects of the Russians 
acquiring it at a“ slaughter price.“ 

Trade After the War.—Opinion is becoming more divided 
as to whether. at the conclusion of the war, Germanv will 
be ready immediately to enter upon a trade war. Mr. T. 
Russell, speaking at the Rotary Club, Edinburgh, on the 
probable condition of trade after the war, said (according 
to the Financial Times "):—' At the close of the war. 
Germany would not be ready to compete. Germany was 
short of materials. Before she could dump soods she must 
obtain the material to make them with—and means to pav 
for them. Many of her factories were closed already. 
Competition after the war would come from America long 
before it came from Germany.” 

Enemy Shareholdings in Australia.—Reuter's represen- 
tative.at Melbourne reports that the Federal Executive ha« 
approved regulations for the wiping out of enemy and 
‘naturalised shareholders in public companies and making 
the transfer of their shares to the Public Trustee until a 
year after the war obligatory. Before April 15th enemy 
shareholders may apply to the Attorney-General, after 
transfer, to have their shares sold. and they will receive 
the proceeds. The regulations provide for the pavment of 
dividends on enemy shares to the Public Trustee after 
allowing reasonable living expenses. 

Swedish Export Prohibitions.—An order has just been 
issued by the Swedish Government prohibiting the exporta. 
tion from the country of insulating composition containing 
asbestos and manufactures of such composition. 


on the Use of Low-Grade Fuel in Europe." 


Enemy Firms in India.—In the House of Lords last 
week, according to the Daily Telegraph," Lord Svdenhan 
asked the Under-Secretary of State for India whether effec. 
tive steps had been taken to put a stop to enemy trading 
in India, and gave an instance of such alleged trading at 
Bombay. Lord Islington, in reply, said the orders dealing 
with this matter laid down broadly that all hostile firms in 
India should cease to trade except under licence by the 
Government of India. The House might rest assured that 
the Government of India would actively co-operate with 
the Home Government in carrying out the intention of nre. 
venting these enemy firms from remaining permanently 
amongst us. ; 

Prohibited Exports.—-The exportation of pocket- lamp 
cases and cases fitted with bulbs, but not containing bat- 
teries, to all foreign countries in Europe, and on the Medi- 
terrancan and Black Seas, other than France, Russia (ex. 
cept through Baltic ports), Italv, Spain, and Portugal, is 
prohibited. ` . 


BUSINESS NOTES. 


Book Notices.—Aeroplanes and Airships.—By W. E. 
Dommett. London: Whittaker & Co. Price Is. net.—Like the 
book on Submarine Ves elg," hy the eame author, this is a popular 
and elementary book for the edification of the general reader, but 
heing the work of an author who knows his subject, js not so 
% popular” as to be without interest to an engineer. It deals with 
the principal features of aircraft of all kinds in an entertaining 
and instructive manner, and is quite suitable for those who, not 
baving time to study tbe subject fully, yet desire to have sound 
general ideas upon it, and to be in a position to understand the 


nature and bearing of new developments. The only feature of the 


work to which we take serious exception is the author's literary 
style, which in many places is really shocking. What, for 
instanoe, is an " increasing fitment,” and how is it '' practised”? 
We learn that “smokeless powder is used which makes it very 
difficult for the location of sn artillery battery," and the aerial 
bombardment of German submarines in Ghent Harbour is men- 
tioned as an operation frequently performed. There is a canal 
there, but does the author really mean Ghent? If the author 
would have his proofs read by a competent friend, the pleasure of 
reading his book would be very geatly enhanced, 

Excess Profits Duty and Excess Mineral Rights Duty. By R. M. 
Montgomery and W. Allen. London: Butterworth & Co. Price 
78. 6d. net.—In this book the authors give an explanation of the 
Finance (No. 2) Act, 1915, which imposed the new War Tax known 
as the '' Excess Profits Duty." The chief provisions of the Act are 
explained in due order, and instructions are given as to finding 
whether the profits of any business are liable to the duty, and the 
amount of the latter. The Act is also analysed and discussed in 
detail, and, finally, the complete Act is printed without notes, for 
convenience of reference. The book should be found very useful 
by those in charge of the accounts of firms which come within its 
scope. 

“t Proceedings of the American Institute of Electrical Engineers." 
Vol. XXXV, INo, 1. January, 1916. New York: The Institute. 
Price $1. 

“Technical Paper of the Bureau of Mines. No. 123. Notes 
Washington: Govern- 
ment Printing Office. 

"A Meteorological Treatise on Circulation and Radiation in the 
Atmospheres of the Earth and the Sun.“ By F. A. Bigelow. 
London: Chapman & Hall. Price 21s. net. 

“Journal of the Institution of Electrical Engineers.” 
Vol. LIV. No. 255. February Ist, 1916. London: E. & F. N. 
Spon, Ltd. Price 3s. 6d.—This issue contains the following 
papers :—“ Predetermination of the Performance of Dynamo- 
Electric Machinery," by Prof. Miles Walker ; " Proposed Standard 
Numerals for the Scales of Measuring Instrumente," by Mr. A. P. 
Trotter ; "Hydro-electrio Power in New Zealand," by W. Wilson. 


"Experimental Wireless Stations.” By P. E. Edelman. 
Minneapolis, Minn, U.8.A.: P. E. Edelmann. Price $1.50. 


The Import Trade of India.—The Board of Trade 


Journal publishes the following figures taken from a report of the 
Director of Statistics to the Indian Government :—- 


12 months ended July 31st, 1913. . 1914. 1915. 
g Rupees. Rupees. Rupees. 

Railway plant and rolling 

stock ese o 76,214,500 112,766,200 76,445,470 
Metale—lIron and steel, and 

manufactures thereof  ,.. 138,263,000 156,234,500 77.992,90 
Mashinery of all kinds, in- 

clading belting for 

ma^hinery ... aie we 69,810,900 82,839,200 52,833,200 
Cutlery, hardware, imple- 

ments (except machine 

tools), and instruments. 59,594,700 62,957,500 35,054, 500 
Metals, other than iron and 

steel, and manufactures 

thereof aa 45,627,000 65,181,500 25,630,500 


Rupee at par = Ia, 1d. 


— 
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Catalogues and Lists.— GENERAL ELECTRIC Co., LTD., 
67, Queen Victoria Street, London, E.C.—Leafiet announcing altered 
prices of ignition dry batteries (Hellesen) consequent upon the new 
import duty on motor acessories,” and the decision of the 
Customs authorities that these batteries come under that heading. 
New pamphlet (R 1,951) of eight pages, giving illustrations and 
prices of Robertson carbon-filament lamps for various classes of 
illumination, fisme or candle lamps, tubular lamps, heating lamps 
and battery lamps, A number of views are given of the Osram- 
Robertson lamp works and the glass works at Lemington-on-Tyne. 

Messrs, SIMPLEX Conpoits, LTD, Garrison Lane, Birming- 
ham.—IIlustrated ciroular (No. 416) giving particulars and prices 
of Anti-Zeppelin reflactors for half-watt and metal-filament 
lamps, also Simplex lanterns for balf-watt lighting in shops, 
factories, &o. 

MEssBs. MIRBLEES, BICKERTON & Day, LTD., Hazel Grove, near 
Stockport.—12-page pamphlet containing a full and illustrated 
description of Mirrlees-Diesel engines of their new Crosshead 
type. Also a list describing their electrically-operated air regulat- 
ing devics for Diesel engine compressors. 

-BRirisH Taomson-Hovuston Co, Lro., Rugby.—12-page illus- 
trated price list (No. 5,100 A) describing their starting resistances 
for o. C. motors. 

Messrs. A. D. RILEY X Co, Ltd., of Wellington, N.Z., have 
sent usa pamphlet containing a reprint of a description of the 
municipal sewerage system of Petone, N.Z., for which they were 
the contractors, with Mr. Wilson Ormrod, A. M. I. E. E, as their 

THE EDISON & Swan UNITED ELECTRIC LIGHT Co. LTD, 
of Ponder's End, have prepared for advertising purposes what they 
term Carrent Economy Correspondence Cards The firm's trade 
customers will be able to obtain quantities printed with their own 
qus aud address so that the reply half with the order reaches 

em. 


The Growth of Mazda.—Production has been so 
greatly increased in the lamp works at Rugby that new plant has 
trespassed on the norm d storage space, leaving insufficient room 
to acommodate the stock. The B.T.H. Co. has, therefore, taken 
over the Ragby skating rink to provide more storage capacity. 
The annexe itself is already crowded, and a second fl»or has to be 
built immediately to facilitate working in the building and add to 
its capacity. At the same time the existing medley of lighting 
devices will be replaced by high-efficiency units on the well-known 
B.T.H. principle. The Mazda lamps are taken by an electric 
automobile to the new store, which is situated very near the 
railway station, thus ensuring rapid dispatch. NT 


Board of Trade Eshibition.—The Board of Trade 
Exhibition in London opens on February 21st, and will continue 
until March 3rd. At Stand No. A 16, Messrs. WARD & GOLD- 


STONE, notwithstanding that they are. fnll up with work and are 


under Government control, will be, by special permission, exhibit- 
ing & large vatiety of their manufactures, principally of goods 
which, previous to the war, were made almoat entirely in Germany. 
The exhibit wil include a large range of electric pocket lamps, 
torches, refills for same, hand lamps, electro-medioal apparatus, 
&o., also electric appliances for the car and garage. 


Liquidations,—AvroxaATIC ELECTRIC BLOCK SIGNAL- 
LING Co, LTD.—A meeting of oreditors is called for February 
9th, at 10. Victoria Street, S.W., to hear an account of the wind- 
ing up from the liquidator, Mr. A. Colls. 

SHEFFIELD ELECTRICAL ENGINEERING CO., LTD.—A meeting 
is called for February 29th, at Ashton-under-Lyne, to hear an 
acoount of the winding up from the liquidator, Mr. H. Cawood. 


Trade Announcements.—The business of VENNERS 
Sians. LTD. is being continued at 6, Old Queen Street, West- 
minster, S. W., under Mr. Battson. 

THE EBURY ELECTRICAL ENGINEERING Co., of 80, Ebury Mews, 
Victoria, London, S. W., have been appointed British agents for the 
Dyneto electric lighting and engine starting sets for motor cars. 

Mr. E. J. JARVIS, electrician, of 48, Mutley Plaia, Plymouth, 
announces that he is retiring from business. 

THE PALMER ELECTBICAL Co., who represent the Nya Foere- 
nade Elektrieka, of Sweden, state that they hold a stock of elec- 
trical supplies, motors, &c., at their new address at 52, High Street, 
London, W.C. 


Prices Advance,—TuE Jackson ELECTRIC Stove Co., 
LTD., announce a further increase of 10 per cent. in all their 


prices consequent upon the continued increase ia prices of raw 
material and labour. 


Bankruptcy Proceedings.— 6. E. Bonner, electrical 
engineer, Palmer's Green, Middlesex.—First meetiog, February 
lith, at 14, Bedford Row, W. C.: public examination, February 
2 Ist, at the Court House, Edmonton. à 


For Sale.— The Corporation of Nuneaton has for dis- 
posal one 170-Kw. Willans-Siemens direct-coupled D.C. generator, 
350 amperes, 460 to 500 volts. The Tramways and Electric Light- 
ing Committee of Swansea has for disposal the following electrical 
plant :—One 100-n.P. Willans & Robinson engine direct coupled 
to a 75-KW. Siemens-Schuckert 140/460-volt shunt-wound D.C. 
generator, and one 300-H.P. McLaren marine type engine, direct 
coupled to a 225-Kw. Siemens-Schuckert 110/550-volt D.C. com- 
pound-wound generator, complete with a Yates & Thoms jet 
condensing plant. See our advertisement pages to-day. 


* 


ue 


r 


An Inquiry from Canada,—H.M. Trade Commis- 
sioner in Canada reports that a manufacturers’ agent in Montreal 
wishes to get into touch with United Kingdom manufacturers of 
electrical goods, and he desires to receive catalogues, price lists, 
Ko. (Reference No. 16.) Apply to the Board of Trade Commercial 
Intelligence Branch, London. 


LIGHTING AND POWER NOTES. 


Accrington.—PrRoposeD ExTENSIONS.—It is antici- 
pated that owing to the rapidly increasing demand, extensions to 
the electricity works, involving an outlay of £25,000, will need 
to be undertaken by the Electricity Committee in the near future. 
A Toral meeting of the Committee is being called to consider the 
matter. 


Australia.—MELBouRNE WIRING ScHemes.—Althongh 
tho City Council rejected the proposal to install electricity in city 
buildings under which the Council would be reimbursed in 
30 monthly payments by the owners, the Electricity Committee 
has had under consideration and has recommended another scheme 
based on the hire-purchase system. The Commitee is of opinion 
that unless some scheme is devised for assisting owners to wire 
the comparatively old premises in the city, the supply of current 
to these will always be very limited notwithstanding the low 
rates of charge for electricity for lighting, which are the lowest in 
Australia, After investigation and examination of similar schemes 
ia other parts of the world, the Committee considers that it is 
desirable for the Council to introduce a hire-purchase scheme for 
the wiring of houses in the city, viz., at the signing of the agree- 
ment 10 per cent. of the estimated or ascertained cost of the installa- 
tion to be paid, and the balance of cost in equal quarterly instalments 
plus interest at the rate of 6 per cent. on the amount outstanding. 
Oa the assumption that each year 500 installations of the average 
siz} are wired, the annual outlay on the part of the Council 
would be about £3,500. The Committee also considered a scheme 
providing for the hiring out of electric motors, electric irons, 
heating, cooking, and other ‘electricity consuming devices. The 
Sydney City Council electric supply department have to-day on 
hire to consumers 2,516 electric motors, aggregating 12,160 H. P, at 
a capital cost of £60,000 ; the Committee considera that increased 
revenue from the sale of current in this direotion, under Melbourne 
conditions, would produce"&bout £50,000 per annum. So far as 
eleotric cooking is concerned, the Committee is disposed to wait 
until a supply of reliable and reasonably priced cooking apparatus 
is available on the market before extending the scheme in this 
direction, realising that in order to foster & demand for electricity 
for o»oking, it would be necessary to arrange for the hiring out of 
cookers to the consumers, As the Council's statuary powers are 
restricted to the supply of electricity, it will be necessary to apply 
to Parliament for additional powers to cover the propositions 
recommended in the report.—Austrulian Mining Standard. 

In connection with the West Australian power plant now being 
erected at Perth, the Federal Council of the Electrical Aesociation 
of Australia has made representations to the Premier of West 
Australia on the desirability of maintaining a 50-cyole frequency 
throughout Australia, but it is said that the 40-cycle scheme is too 
far advanced to revert to the generally aocepted Australian 
standard (Commonwealth Engineer. " 

The Long Reach Electric Lighting Co. (Queensland) has been 
formed to utilise the pressure from the local artesian bore to 
generate electricity for lighting ‘the town, and has applied to the 
Council for its consent to an Order in Council being granted for 
this purpose. | 

The Hamilton (Qaeeneland) Council has deoided to instruct an 
electrical engineer to prepare plans for lighting the town with 
electricity. 

The Kilroy Shire Council (Queensland) is also applying to the 
Government for a loan for the purpose of an electric light inetalla- 


tion.— Tenders. 
Birkenhead.—Revisep Prices.—The T.C. has re- 


vised charged for current as under:—In the borough, ordinary 
lighting, 4d. per unit, plus 10 per cent.: ordinary power and heat- 
ing, firat 1,500 units per quarter, 14d. per unit, plus 10 per cent. ; 
beyond, 1d., plus 10 per cent. Prepayment meters, increase from 
44d. to bd. Outside the borough, ordinary lighting, 5d., plus 
10 per cent.; ordinary power and heating, 2d., plus 10 per cent. ; 
prepayment meters, increase from bid. to 6d. 


Bolton.—The L. & Y. Railway has agreed to bear the 


cost of new mains in Rake Lane to serve the company's new electric 
power station at Clifton Junction. 


Chelmsford.—Preuc LIGHTING.— The T. C. has eo 
far failed to come to a definite arrapgement with the Electric 
Supply Corporation, Ltd., as to payments for publio lighting on 
account of the restricted use of lamps. The company offered a 
rebate of £700 per annum, but the Council wishes to pay only 
£330 per annum, or a pro rata amount for any shorter term 
whilst the lamps remain extinguished. The company declined to 
agree to this proposal, but intimated that if an arrangement was 
made as to a new contract when the present one expires next 
Maroh, it would probably be prepared to agree to the Council's 
proporals regarding payment under the existing contract. The 
question has been referred to a Sub-Committee, which is to confer 
with the company regarding the suggested new contract, 
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Canada.—The electors of the city of Edmonton have 
approved the agreement between the city and the Edmonton Power 
Co. for a supply of electricity to the city for a period of 30 years 
on a Kw.-hour basis, the price varying frem 1'3 cents down to 
'85 cent per KW.-hour, depending on the quantity taken. 

The Edmonton Power Co. controls the water rights of the 
Saskatchewan River at Rocky Rapids, but on account of bad 
regulation ia this district, dams will have to be built farther up 
the river, and one of these will be placed some 10 miles back from 
the power house. The scheme of development at this point, 
including adequate water storage, hes been under consideration for 
about three years, and some 60 square miles of land have been sur- 
veyed, and will be cleared and prepared for an artificial lake to 
impound the necessary water. The soheme is estimated to cost 
$6,000,000, this including an electric railway from Edmonton to the 
power site ; the work will take probably four or five years, but the 
company hasoffered to at once take over and operate the present 
steam plant and sell electricity at 1:3 cents per Kw.-hour to the 
city, which is to be responsible for the capital charges.’ It is 
estimated that the present generating cost of power in Edmonton 

As approximately 2-75 cents per Kw. -hour, exclusive of distribution 
charges.— Canadian Electrical News, 


China.—A SHANGHAI Report.—Mr. A. H. Preece, of 
Messrs. Preece, Cardew, Snell & Rider, coneulting engineere, has 
recently reported to the Shanghai Municipal Oouncil on the pro- 
gress of the electrical undertaking and future plant extensions 
required to keep pace with it. 
output, that Mr. Preece forecasts annual additions of 10 or 20 
million units, the annual demands increasing every year by 4,000 
or 5,000 kw. As regards lighting unite only, Shanghai increased 
from 5'4 millions in 1912 to 14 7 in 1915; that is, it is well ahead 
of Birmingham, and equal to Mancheater in 1911. 

In the matter of power unite, over 30 millions have been added 
in three years. The expansion of the undertaking is regarded as 
inevitable, aud it is only neoessary to decide on the most suitable 
plant. New power consumers will reach 4,850 Kw.in 1916, and 
there ie evidence that in 1917 a further 8,000 or 4,000 Kw. will be 
required, this being distinct from domestic lighting, heating and 
power, which has averaged an addition of 2,000 Kw. for five years. 


Summarisiog the position, future maximum loads are anticipated 


of 19,000 Kw. in 1916, 23,000 Kw. in 1917, 26,500 Kw. in 1918, 
30,000 Kw. in 1919, and 33,000 Kw. in 1920. 

The present capacity of the Riverside and Fearon Road stations 
is 18,400 Kw., which, allowing one 5,000- Kw. set as spare, leavee 
the maximum safe output at 13,400 Kw. Mr Preece concludes 
from the conditions that the maximum load must be supplied from 
the Riverside station in future, and that this justifies the provision 
of at least 20,000 Kw. of new plant there, m g a total capacity 
of 34,000 Kw. of plant installed; to obtain the 20,000 Kw. of new 
plant he advises the immediate installation of a 5,000-kw. turbine 
set, also that orders be placed for (a) one 10,000 Kw. and one 
5,000-Kw. seta, or (5) two 10,000-Kw, seta, or (c) one 10,000-Kw. 
and one 7,500-Kw. sets; a 10,000-Kw. set is regarded as essential, 
and should be ordered at once. i 

Mr. Aldridge's estimate of March, 1915, for extensions amounted 
to Tle. 2,276,772, but including the cost of the 5,000-Kw. set, the 
total will amount to Tis. 2,650,000, which will be spread over 1916, 
1917 and 1918. By the latter year there will be some Tis, 10,000,000 
invested in the undertaking, and Mr. Preece conbiders that there 
is little doubt that by then the output sold will have reached 
100,000,000 units. He further estimates that as the average selling 
price will be about c. 27, and the present prioe is c.3'28, there is 
every prospect of reduced prices to lighing consumers. 

The report as reproduced in Eastern Engineering, concludes with 
a suggestion as to distributing a portion of the profits of the under- 
taking for the general benefit of all ratepayers, Owing to the 
community controlling the undertaking, fresh capital can be 
raised at 51 per cent. or so, as against say 71 per cent. if the 
undert*king were a private oonoern; in consequence, it is sug- 
gestel that the community is entitled to charge interest at say 
1 per cent. on the money found by it. The effect of this would 
have been to raise the interest charge in 1914 to Tis. 34,190 instead 
of a dole of Tis. 30,255, and in 1915 a similar amount instead of 
about Tls, 35,000, and he recommends its adoption. 

It is reported that a British firm has arranged to install an elec- 
trical plant at Handaohedzu, on the Chinese Eastern Railway, 
170 miles east of Harbin. The plant will provide for several 
thousand consumers and street lighting. 


Continental,—ITALY.—Cabanzaro, with a good part of 


the province of Calabria II. are about to be supplied with elec- - 


tricity from a large hydroelectric plant, the plans of which have 
just been completed. The scheme contemplates the enlarging of 
the small existing plant at Mongiana and Sera S. Bruno to supply 
the whole of the province, the use of the waters of the Rivers 
Allaro and Vazzallaro, and theereotion of four high-pressure lines. 
Signor Gino Canzio is responsible for the scheme, 

The projected amalgamation of the Società Anonima Elettrica 
Veronese and the Società Canale Milani has been postponed owing 
to the opposition of the minority of the shareholders, The scheme 
is to be submitted to a competent court. 


Dover.—NeEw Loans, &c.—The T.C. has decided to 
apply for a loan of £4,000 for cables necessary to carry out a 
special contract, for the same purpose the loaning authority has 
agreed to renew a loan of £157,519 for five or seven years, with 
option to repay at the end of five years at six monthe’ notice. The 
Council has accepted tenders for large and small cable. 


So rapid has been the inorease in 


Exeter.—WonkHovsE LIGHTING.— The B. of G. bas 
adopted a report of the surveyor for dealing with the electric 
lighting of the workhouse, and has decided to advertise for tenders 
for Block 8 in the scheme, 


Haslingden.— BuLK SUPPLY. — Provisional arrange- 
ments have been made, with the consent of the Acorington Cor- 
poration, for obtaining an additional supply of electricity from 
Rawtenstall, to supplement that obtained from Accrington. Has- 
lingden is under an agreement to take all the current it requires 
from Aoorington, but as the latter is uuable to give a regular 
supply at present, the two towns have mutually agreed on this 
course, : 


Herne Bay.—E.L. Schzuz. — The Gas and Electricity 
Co. has asked the U. D. C. to consent to a further extension of time 
for carrying out the E.L. scheme for the town, and the clerk to the 
3 has been deputed to discuss the matter with the directors, 
and report. 


Hornsey.—PRIOE INOREAsSE.—The B.C. has increased 
the price of electricity, from March 31st, by 10 per cent. — 


India.— The Council of Regency, Bahawalpur State, 
has decided to give the Oity of Bahawalpur a public supply of 
electricity for street lighting and priva'e use. Acting on the 
advice of the electrical engineer to the Panjib Government, the 
contract for the generating plant has been placed with Meesrs. 
Balmer, Lawrie & Co., of Caloutta. 


Kingsbury.—At last week's meeting of the U. D. C., 
the Clerk said the North Metropolitan Electrio Power Supply Co. 
had made the Council a small allowance in respect of uulighted 
lamps, but this had been considered insufficient, A similar point 
had also been raised by another municipal body, its contention 
being that it ought not to pay for what it had not reoeived. The 
case was taken to the High Courts, but jadgment had been 
reserved. Having regard to the fact that the decision would no 
doubt have a considerable bearing on the position of affairs at 
Kingsbury, the Clerk thought it would be far better to allow any 
farther report upon the question to be held over, The Council 
agreed to this course. 


Liverpool.— TEAR'S WORKINd.— The total inoome of 
the City Council's eleotrioity undertaking for the year ended 
December 31st last, amounted to 234 5.808, of which £216,788 was 


in respect of the sale of energy for lighting and power, £118,824 


for tramway supply, and £1,592 for public street lighting. Meter 
rentals brought in another £4,622, while £2,169 is credited in 
respect of sales and repairs in connection with installations. 
Expenditure during the 12 months totalled 8 136 249. Of this sum 
£60,868 is entered as generation expenses; £10,525 for distri- 
bution; £38,439 for rente, rates and taxes, and £16497 for 
management expenses, The balance (£209,558) has been carried 
to net revenue account, where £50 is added as interest, Against 
the total is debited £65,749 in respect of interest ; £57,635 trans- 
ferred to sinking fund ; and £36,223 transferred to renewal fand 
leaving £50 000 to be given in aid of the general rate. 

The electric supply estimates for the present year provide for 
an expenditure of £57,191 on the reserve and renewal account, as 


compared with an actual expenditure of £434,183 in 1915, and 


£81,516 in 1914. On revenue account an expenditure of £214,837 
is provided for, against £171,165 and £145,648 in 1915 and 1914 
respectively. It is estimated that expenditure on capital account 
will amount to £17,167, but in regard to £15,000 of this money 
the sanction of the Treasury has to be obtained. Last year the 
expenditure was £2,344, and in 1914, £26,974. 


London.—SourHWARK.— The Electric Light Com- 
mittee reports that it has found it necessary to again revise the 
scale of charges for lighting and power. It is anticipated that 
the alteration in the scale, together with the various revisions, 


will show an increased income of £5,796. 


Manchester.— PLANT ExTENSIONS.— The L.G.B. has 
sanctioned the proposal to divert £83,000 of the sum authorised 
in respect of the Barton scheme for the purchase of machinery 
to be installed temporarily at the Stuart Street station, in order to 
relieve the congestion and heavy loads. When the Barton scheme 
is completed it is probable that this plant will be transferred to the 
new station. | 

The coal question is no longer a source of anxiety to the 
electricity department. Coal is being obtained from Northumber- 
lend, the extra p:ice paid being balanced by the higher electricity 
rates and the augmented consumption of energy. 

During December last there was an increase in consumption of 
nearly five million units of electricity as compared with 
December, 1914 ; the increase of the power load waa 24 per cent. 


New Zealand.—The Ohakune B.C. is considering the 
installation of an auxiliary generating set as a stand-by to its 
hydro-electric plant, which was described in our pages of Deoem- 


ber 17th, 1915.— Tenders. 


The Riocarton B.O. has decided to borrow £8,300 for eleotrical 
reticulation and £200 for wiring private installations. 
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New Zealand.—BritisH v. AMERICAN TRNDERS.— 
Tenders for the supply of transformers for the electricity 
department of the Auckland City Council were recently 
received by the Public Services Committee, and passed on 
to the electrical engineer, who was informed that the Com- 
mittee was prepared to consider only British-made goods. The 
engineer favoured an American tender as it was strictly in 
accordance with the specification, was complete, and offered 
material of a high class and a reasonable time of delivery. He 
mid he could only recommend acceptance of English goods if the 
firms gave a satisfactory promise of delivery at their own works in 
12 weeks. If this were done he was prepared to recommend the 
acoeptance of tenders from English firme. 

The Committee left the matter in the hande of the Mayor to 
act after communication by cable with the English firms men- 
tioned. 


Ripponden.—The Ripponden Commercial Co., Ltd., 
is on the point of installing electrical driving, by which it is 
hoped to save the cost of from 50 to 60 tons coal weekly. One 
room is to be taken at a time, and each room will have ita own 
motor. 


Salford.—Proprosep Loan. — The Electricity Com- 
mittee has recommended that application be made to the L.G.B. 
for sanction to borrow £18 660 for extensions of plant at Frederick 
Road station. 

The Committee has entered into a new agreement with the 
Lancashire Electric Power Oo., for the supply of electricity in bulk 
for a period of two years. 

The proposed inorease of the charges for electricity is to be 
considered by the Oouncil at its next meeting. 


Shipley. — Price INCREASE, &c.— The U.D.C. has 


inoreased the charges for electricity for power purposes by 10 per 


cent, from April lst. This does not apply to cases covered by 
special agreement. | 

The Electricity Committee has deferred consideration of an 
inquiry from Messre. C. F. Taylor & Co. as to a supply of electricity 
to Lower Holme Mills, Baildon, until it has been ascertained 
whether the Baildon U.D.C. would consent to the Council supplying 
electricity in the Baildon area. 

PLANT INAUGURATION.—On Wednesday last a new three-phase 
turbine set, together with switchgear, boiler plant, &c, at the 
Councils generating station, was to be officially started np, the 
proceedings being followed by a dinner at the [nstitute, Saltaire. 


Stoke-on-Trent.—NeEw PiLant.—The T.C. has decided 
to install transforming equipment for a sub-station at the 
California Works of Messrs. Kerr, Stuart & Co., Ltd., and sanction 


to the borrowing of £1,200 has been applied for for that purpose, 


and has been provisionally procured. 


Sunderland.—E.L. ESTIMATES.— The estimates of the 
Corporation electricity department show. that the income for the 
year ending March 31st next, is estimated at £72,102, compared 
with last year's estimate of 272,361, and £73,517 the sum actually 
received. The sale of electricity is expected to realise £67,048, 
compared with last year’s actual income of £65,526. A decrease 
is allowed for in private heating and lighting, the estimate being 
£16,092, while last year's actual figure was £17,764. Power is 

to give an increased receipt, the figure being £36,858, 
against £33,610 last year. The total working expenses are 
expected to be £37,818, against £31,271 estimated for last year, 
and £34,352 actually spent. There is a considerable increase 
allowed for in the cost of coal, owing to the war, the estimate 
being £16,148, compared with £12,479, the actual cost last year. 
The total expenses are put at £11,306, against £40,090 the actual 
erpenditure last year. There will, it is expected, be carried to net 
revenue and appropriation account 430,796, against £33,426. 
the actual amount realised last year. This balance will be appor- 
tioned as follows :—Repayment of loans, £17,612; interest on 
loans, £10,099 ; interest on lands and redemption, £157 ; contri- 
butions to capital, £963; income-tax on profits, £968; leaving 
for the renewals fund £995, as compared with £4,653, the amount 
placed to the renewals fund 12 months ago. 


Whitby.—The U.D.C. has concluded arrangements for 
extending the electricity maius in High Stakesby, contracts for 
current for a period of years having been entered into with the 
5 of St. Hilda’s School, the Manor House and Sneaton 


Wigan.—Proposep ExTENSTONS.— The General Pur- 
poses Committee has adopted a resolntion recommending the T. C. 
to engage the services of an expert electrical engineer to report 
upon he Corporation electricity works and upon a proposed scheme 
involving an expenditure of about £30,000 on new plant. This 
sheme, which has been under the consideration of the E. L. Com- 
mittee for eeveral weeks past, is for the provision of an additional 
+.000-Kw, turbo-alternator, a surface condenser, two rotary con- 
vertere, one additional water-tube boiler and certain accessories, 
and the estimated total cost is £30,450. 


Whitstable.—The U.D.C., which has undertaken the 
the generation of electricity for public use for the Electricity Co. 
at the sewage pumping station, has informed the debenture- 
holders that the work will be discontinued unless certain payments 
due are paid by a certain date. Regarding the public lighting 
contract with the company, the latter has offered to accept 358, 
per lamp for the period of the war, and counsel, whose opinion on 
ks contract has already been sought, is to be consulted as to the 

er. 


TRAMWAY and RAILWAY NOTES. 


Continental.—ITALVY.— The Società Tranvie e Imprese 
Elettriche is seeking a concession from the Provincial Deputation 
and the Ministry of Public Wo ks for two lines of electric tram- 
ways running respeotively from Oastellanza, through Olgiate and 
Cassano to Gallarate and from Gallarate through Lenate and 
Pozzolo to Oleggio. 'The neoessary surveys for these linea have 
alresdy been made. 

The Central Umbrian Railway, now being provisionally worked 
with steam traction, will be equipped with electric driving power 
next year. The current will be supplied to Papigno by the Società 
del Carburo di Oaloi. From Papigno three-phase current will be 
supplied to Marsciano transforming station for conversion to 
single-phase current. The electric traction will be effected by 
locomotives, driven by four single-phase motors geared to the 
axles, each motor of 90 H.P. E 

The new goods locomotives of the Società Elettrica Breeciana have 
been built in the works of Messrs. Carminati e Toselli, of Milan, 
and equipped by the firm of Galileo Ferraris. They are equipped 
with four coupled motors of 80 H. P. each. 

influential meeting of syndics and other representatives of 
cities and towns around the Lake of Garda met recently to consider 
a scheme of extension of the Mantua-Peschiera electric railway. 
After a long discussion, it was decided to memorialise the Govern- 
ment for the concessions for extensions from Verona and from 
Peschiera to Lazise and Riva, via Mori and Rovereto, The pro- 
moters of the scheme have in view the great concourse of tourists 
that will be attracted to the shores of this beautifal North Italian 
lake, where te success of Italian arms will have freed the 
remainder of the Trentino from Austrien overlordship, as well as 
the kuitting of ties with the reconquered territory. 


Dudley.—Tramway ACCIDENT.—À second death has 
occurred as a result of the tramway accident on January 16th, 
aud the inquest formally opened by the Wolverhampton coroner, 
has been adjourned until February 11th, 


Failsworth (Lanes).— INQuEsT.—On Tuesday an 
inquest was held on Martha Wilkinson, who received fatal 
injuries iu the tramway smash at Radcliffe recently. Harry Pusey, 
driver of the runaway Bury car, said that when he got half way 
down the hill on Radoliffe New Road, the car was travelling at 
about 12 miles per hour, or two miles under the limit allowed ; he 
tried to pull up at the stopping place, but the car commenced to 
skid, and he attributed the accident to the skidding of the wheels, 
and to the rails being in a treacherous condition. The car had 
been all right previously. A passenger thought that just before 


the collision with a van the car wonld be travelling at 80 miles 


per hour. A verdict of “ Accidental dea 
the driver was exonerated from blame, 


Ilford.—Yran's WorkING.—The somewhat belated 
though instructive report of Mr. L. E. Harvey, the tramway 
manager, on the working of the Council's tramway undertaking 
for the year ended March 31st last, shows that there was a deficit 
of only £21, as compared with a loss of £3,567 on the previous 
year's operation. The total receipts, £31,981, were £6,188 more 
than in the previous year, due to the running on the lines leased 
from Barking and to a reduction in bus competition. The car 
mileage 877,813, shows an increase of 45,918, and the 
carried numbered 9,203,077, as against 8,036,552 in 1914. We note 
that the Edison electric tower wagon has been continuously in 
work, with the most satisfactory results; it has saved time in 
getting to breakdowns and has been largely used for conveying 
stores, &o. Mr. Harvey adds his conviction that it would pay the 
department to invest in a 2-ton electric wagon for permanent way 
use in place of hiring horses as at present for hauling and cartage 
work. It is believed that the present year will show a profit on 
the working of the undertaking, for the receipts are considerably 
in advance of the previous year's takings, 


Lancashire.—A correspondent, writing on the shortage 
of tramway conductors in South Lancashire, says that this is due 
mostly to them obtaining far better-paid work in the local 
collieries, and not, as is usually supposed, to extensive enlistment 
in the Army. — 

Liverpool.—YrAR's WonkING.—The accounts of the 
Tramway Department of the City Council for the 12 months ended 
December 31st last, provide for a contribution of £100,000 in aid 
of the rates. Income from all sources dering the period under 
review totalled £707,097, traffic revenue oontributing £696 893. 
Expenditure during the period amounted to £483,405, of which 
£192,353 was in respect of traffic expenses; £86,350 for general 
expenses, £80,591 for general repairs and maintenance, and 
£124,106 for power expenses. This leaves a balance of £223,697, 
carried to net revenue account, where it is increased to £242 673 by. 
the addition of interest and a sum transferred from the suspense 
account. From this total haa to be taken £50,081 in respect of 
interest, £4,968 for rent of leased lines, £64,526 for sinking fund 
charges, and £23,193 to be carried to the reserve, renewal and 
depreciation account, leaving £100,000 for rate aid, 

London.—The Metropolitan Electric Tramways Co. is 
applying for powers to postpone, until three years after the termi- 
nation of the war, the liability of the Middlesex C. O. to proceed 
with any tramway and street widenings authorised by Parliament 
in 1911; also to postpone until the same period the time granted 
in 1913 for erecting railless traction vehicle equipment in Wood- 
ford and Tottenham, from Green Lanes to Ferry Lane. 
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Manchester.— The trolley boys employed in the tram- 
way department have been dissatisfied for some days past with 
their pay, and, following the short-lived strike reported in our last 
issue, brought about because they thought they were receiving less 
than the new trolley girls who have just been engaged, the boys 
have asked for an advance of wages of 2s. per week. The Tram- 
ways Committee has offered a war bonus of 1s. per week and over- 
time at the rate of time and a quarter, and at a meeting.of the 
boys last week this offer was accepted. There was a fair minority 
against accepting the bonus, and these left the meeting and got 
some of the lads on the cars to cease work again. There was no 


interference with the car service, and the strike quickly fizzled 
out. 


Plymouth.—Tramway  PuROHASE.— The arbitration 
with regard to the taking over by the T.C. of the undertaking of 
the Devonport and District Tramways Co. has resulted in the 
price being fixed at £103,970. The company claimed £257,000, 
and the Corporation's assessment of the value was £93,000. A 


loan of £5,000 for the purchase of six new cars has been sanctioned 
for 15 years. 


Rochdale.—In consequence of a shortage of steam at 
the electricity works, there was a failure of the electricity supply 


on January 26th, and the cars on all sections were stopped for 
about 20 minutes. 


‘Sunderland.—Revenve Estimates.—The estimates 
for the year ending March 31st next of the Corporation tramway 


department show that the estimated total income is 877,687, of | 


which £77,800 is put down as traffic revenue, compared with last 
year's estimate of £71,882, and an actual income of £75,615. The 
working expenses are estimated at £43,467, as against an estimate 
for 1914-15 of £42246, and an actual expenditure of £11,519. 
The traffic expenses are estimated at £20,860, an increase of over 
£1.000 on last year's figure, largely owing to increases in wages; 
whilst the general expenses are put at £6,127, compared with 
35,608 last year. The sum of £34,222 will be carried to net 
revenue account, which is increased by bank interest to a total of 
£34,485, compared with last year's actual amount of £34,331. 
The sum of £5,000 will be appropriated from the balance for the 
relief of rates, whilst the reserve and renewals fund will receive 
£9,261. Loan repayments will amount to £10,767 ; interest on 


loane, 4 6,277; income-tax on profits, £2,438 ; Wheatsheaf offices — 


part repayment £400, and car covera £400. 


Trafford Park.— LIar RALLWATYT IN dUIR X. — On 
Thursday and Friday last week an inquiry, authorised by the 


Light Railway Commissioners, was held in Manchester, touching 


the application of Mr. Marshall Stevens and othera— persons con- 
cerned with the ownership of land in Trafford Park—for sanction 
to construct three light railways in and adjoining the Park. The 
railways proposed were approximately 2 farlongs, 1 furlongs, and 
7 farlongs in length, and, on behalf of the applicanta, it was stated 
that they were necessary for the conveyance of the inoreasing 
number of workmen who were employed in the Park, and aleo for 
goods traffic. At various points tramway rails had been down for 
years, but no cars had run over them. The application was opposed 
by the whole of the railway companies, the Manchester Ship Canal, 
Lancs. County Council, the Stretford District Council, Manchester 
Corporation, and a number of other public bodies, who urged that 
the proposed railways were not in the public interest, and alleged 
that it was the intention of the promoters to give preference to 
commercial undertakings in Trafford Park over those outside. In 
the result the application was refused. 


TELEGRAPH and TELEPHONE NOTES. 


Austtalia.—Justifying the new telephone charges of 
1d. per call for subscribers and 2d. per callon slot machines, the 
Postmaster-General recently stated that in other countries the rates 
were much higher, except in Sweden, Switzerland, and Denmark, 
where labour was cheap. In Australia tbe average wages paid to 
the telephone employés, including administration and supervision, 
were 13°87d. per hour, compared with 9 09d. in America and 
595d. in England. The cost of the mechanical section in 
Australia was 21'5191.. in England 10071d. and in the United 
States 16 20d. per hour. Linemen in Australia received 17 348d., 
in England 10:071d., and in America 16d, to 17d. per hour. 

The Postal S»rvioe showed a defisit for the year ended June 30th 
last of £629,722, compared with a deficit of £501.457 in the 
previous year; the telegraphs alone made a loss of £106,461 com- 
pared with £151,446, and the telephones a loss of £361,109 com- 
pared with £296,424. 

As the result of a request made by the Professional Officers’ 
Association in Sydney, that the Postmaster-General should give 
preference to Australians in cases where they were qualified for 
higher positions in the service, the Postmaster-General has directed 
that all applicants for an electrical engineership at Adelaide, now 
vacant, must undergo an examination, Similar examinations will 


take place in future in the case of other senior positions as they 
beoome vacant. This, Mr. Webster.thinks, will afford Australians 
the opportunity they have been contending for,—7Ae Age. 


Hull.—The accounts of the Corporation Telephone Com- 
mittee for 1914-15 show income £138,675; working expenses, 
495,102; works protection and war bonus, £226 ; marriage dowries 
and pensions, and one year's contribution to staff fund, £5,629, a 
total of £100,957, to which there was added for interest and 
sinking fund charges, &., £32.328, a gross total of £195,285, 
leaving a net balance of £5,390. The loan repsyment charges, 
amounting to £10,689, were for one year in the case of the 
original undertaking, and as regarded the ex-National under- 
taking, from the date of borrowing May 6th, 1914 —in compliance 
with the requirements of the Local Government Board. After 
paying the expenses caused by the removal of officers from Hall, 
consequent upon the transfer, and meeting the cost of replacement 
of switchboard cables, there remains a credit balance of £11,681 in 
the reserve fund. The capital account shows a net expenditure of 
£198,183, which included the purchase of the ex-National under- 
taking, and an amount of £3,664 capital expenditure sinoe January 
lst, 1912. The total capital outlay was £313,112. 

In submitting a report on the undertaking the engineer (Mr. T. 
Holme) stated that the accounts in conneotion with the plant 
acquired from the Post Office covered & period of 3] yeare. The 
gross profit amounted to £37,717. He estimated £3,600 as the 
loss per annum on the Post Office system before the transfer. The 
main items which turned this loss into a profit on the amalgama- 
tion of the two systems were: Salaries of Post O Hoe staff not 
replaced, £2,500 per annum; profit on Wincolmlee system, 
£2,500 per annum ; loss on 253, tariff, now abolished, £2,000 per 
annum. The effect of the war would be to keep the income down 
and inorease the expenditure. Bat for the war, the increase of 
income on the amalgamated system wonld have exceeded £1,000 


per aunum. The total length of single wire on the system was 
43,254 miles. The estimate for 1916-17 returned the profit at 
$1,030, . 


Mongolian Telegraphs.— A Russo-Chino-Mongolian 
telegraphic conference has decided that the telegraphic lines from 
Kalghan to Urza and Kiakhta, crossing the territory of auto- 
nomous outer Mongolia, are to pass into the possession of the 
Mongolian Government, in conformity with & triple agreement 
signed in June, 1915. 


Torpedo Controlled by Wireless.—A_ Reuter tele- 
gram from Washington, U.S.A., states that wireless control of a 
coast defence torpedo by an aeroplane has been definitely aocom- 
plished, aud the Navy Department has asked Congress to appro- 
priate nearly a million dollars to acquire the righta, Aeroplane 
control makes it possible for the operator to guide the torpedo 
through the water from any height, air bubbles from the com- 
pressed air motor of the torpedo giving him a certain guide to steer 
it against a ship's hull. No details are available, and the method 
by which the controlling waves are enabled to actuate the steering 
gear of the torpedo, in spite of the shielding effest of the ahell of 
the latter, and of the s2a-water, is not known. 


United States,—The Marconi Wireless Telegraph Co. 
of America has brought au action against the Detroit and Cleve- 
land Navigation Co. at Buffalo, N. V., for using infringing appa- 
ratus on its steamships. 

The antenna of the radio-station of the Atlantic Communica- 
tion Co., at Sayville, L.L, was brought down by the weight of 
sleet on Dacember 29th. Repairs were made at. once. 

The Marconi Wireless Telegraph Co. of Amerioa has placed a 
contract for the erection of a new station building at Cape May, 
NJ. A tower 140 ft. high will also be erected. 

The United States battleship Wyominy reports that while she 
was near Cape Hgnry, Va, on January 10th, radio-telezraph 
messages were exchanged with the S2n Diego at Graymas, Mextoo, 
a distance of 2,500 miles. 

Racently the Marconi Wireless Telegraph Co. of America brought 
an aotion against the American-Hawaiian~Steamship Co. for 
infringement of ite tuning patent,” by the use of certain wireless 
telegraph apparatus manufaotured by the Kilbourne & Clark 
Manufaoturing Co., of Seattle, Wash., which had been installed on 
its steamship Floridian. Judge Veeder, on January 8th, granted 
a preliminary injunction against the further use of the apparatus 
on the steamship. 

Judge Mayer dismissed, on January 7th, the wireless patent 
infringement suit brought by the receivers of the National Electric 
Sig nal ing Co., of Pittsburg, Pa., against the Atlantic Commun: 
cation Co., which operated the Sayville wireless station. It was 
complained that the defendant had infringed the claims of patenta 
granted to Raginald A. Fessenden, but Judge Mayer held that the 
claims were invalid. 

The Marconi Wireless Telegraph Co. of America has closed a 
contract with the Inland Navigation Co., New York, for the 
installation of wireless apparatus on 36 freight barges, which are 
soon to ply the waters of the Mississippi. The contract provides 
for 2-KW. Marooni seta, giving a communication range of 400 miles 
or more. Marconi operators will be supplied and service with 
land stations provided as in ocean navigation.— Telegraph . 
Telephone Age. | 
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CONTRACTS OPEN and CLOSED. 


OPEN. | 
Australia, — April 15th. P.M.G. Common-battery 


mültiple switchboard, or automatic or semi-automatio switchboard, 
and associated apparatus. See "Official Notices December 31st, 

BBISBANE.—April 26th. Deputy P.M.G. Five sections of trunk 
line switchboard for Toowoomba Exchange. (Schedule No. 342.) 

MELBOURNE.—March 22nd. Thermo-electric pyrometers, for the 
Victorian Government Railway Commissioners.* 

April 12th. Electrically operated runway hoist for the Jolimont 
oar shops. Particulars at the contractors’ room, Spencer Street. 

SYDNEY.— February 28th. Municipal Council. Tenders for 
induction regulators. Specifications (11s. 6d.) from the Electric 
Light Department, Town Hall, Sydney. 

April 10th. Municipal Council Supply, laying and main- 
tenance for six months of six 11,000-volt submarine cables, each 
400 yards long, across Darling Harbour.“ 

May 3rd. N.S.W. Railways and Tramways Department. One 
2, 500-K W. turbo-alternator, for Zara Street, Newcastle, power 
house. Specifications (203.) from the Engineer's office, 61, Hunter 
Street, Sydney. S i 


Belfast, — February 16th. Corporation. Tramway 
stores, including cable, lamp and electrical accessories. See 
" Official Notices " to-day. | 


— Birmingham.—February 8th. Twelve months’ supply 
of electrical stores, for the Birmingham, Tameand Rea District 
Drainage Board. Forms of tender from the Board's offices, Tybarn, 
Birmingham. 


Exeter.—B. of G. Electric light installation for Block 
at the workhouse, Particulars from the Surveyor. : 


Halifax.— February 14th. Corporation. Twelve months’ 
supply of electric lighting fittings and accessories, cables, tele- 
phone wire, meters, &o. See Official Notices" January 21st. 


Leigh (Lanes.),— February 18th. Electricity Committee. 
2,000. Kw. turbo-alternator, 6 600 volta ; surface condenser, eet of 
pumpe, 1.000- Kw. rotary or motor-converter, with switohgear. See 
‘Official Notices” January 28th. 


London. — IsLIx GTO. — February 17th. B. of G. 
Alteration to wiring, provision of switchboarda, motor startera, &o., 
provision of motors, and purchase of old plant. See Official 
Notices" January 28tb. | 


HAMMERSMITH.—February 16th. Corporation. Twelve months’ 
supp!y of etores, including wires, cable joint boxes, fuse boxes, 
insulating material and electric light sundries, for the Electricity 
Department. Sze “ Offi;ial Notices " to-day. 


BATrRRSEA.— February 2let. B.C.  Engine-room stores, oile, 
electricity meters, service joint-boxes, ironmongery, tools, trough- 
ing, conduita, insulators, coal, &o.,, for the Electricity Department. 
See " Official Notices " to-day. 


Manchester, — February 15th. Corporation. (General 
atores, including cables, telephones, electrical accessories, &o., for 
the Tramways Department. See Official Notices January 28th. 


New Zealand.—DuUxEDIN.—May 17th. City Council. 
(1) Tramcar bodies ; (2) electrical equipment. Plans, &., from the 
Town Olerk, Dunedin. 


RaAETIHI.—March 14th. Town Board. 40-H.P. hydro-electric 
generating set, switchboard, &c. Plans and particulars from Messrs, 
H. W. Climie & Son, Raetihi.” 

WELLINGTON.—March 8th. Public Works Office. One 3,000-xw. 
generator and one 4,300-H.P. water turbine, at Lyttelton, for the 
Lake Coleridge electric power soheme. Specifications, &o., may be 
consulted by British firms at the office of the High Commissioner 
in London for New Zealand, at 18, Victoria Street, S.W. 


Pembroke (Dublin).— February 7th. U.D.C. Twelve 
months supply of electrical goods. Specifications from the Town 
Hall, Ball's Bridge, Co. Dublin. 


Portsmouth, — February 15th. Corporation. Six 
months’ supply of tramway storea, including insulating materials, 
lamps, motor windings. See" Official Notices to day. 


Southampton.—February 19th. Corporation. Twelve 
mouths’ supply of general stores, electric lampe, &c., for the 
Tramways Department. Specifications from the Manager, Tramway 
Offi ves, 161, Above Bar Street. 


Spain.—Tenders have been invited by the municipal 
authorities of Anzuola (Province of Guipuzcoa) for the concession 
for the electrie lighting of the town. 


Todmorden.— February 12th. - Electricity Committee. 
One Lancathire boiler, superheaters, mechanical stokers, pipework, 
centrifugal pump; aleo brickwork for Lancashire boiler. See 
" Official Notices " to-day. ES 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 
Australia.—The following tenders have been accepted :— 


P.M.G.'8 DEPARTMENT, West ÁUBSTEALIA, 

7 miles 763 yards of lead-eovered conductor cable, 150 pairs, £1,018 per 
mile; 4 miles 1,602 yards ditto, 1C0 pairs, £748 per mile.— Western 
Electric Co. (Aust.), Ltd. i l 

P.M.G.'s DEPARTMENT, N. S. W. 


33 miles of lead - oovered conductor cable, 15 pairs, £101 per mile , 94 miles 
ditto, 25 pairs, £192 per mile; b miles ditto, 85 pairs, £165 per mile: 
883 miles ditto, 50 pairs, £228 per mile; 93 miles ditto, 75 pairs, £293 
per mile.—W. T. Henley's Telegraph Works Co., Ltd. . 
14} miles of lead - covered conductor cable, 150 pairs, 4491 per mile; 
14 miles ditto, 200 pairs, £634 per mile; 5 miles ditto, 250 pairs, £ 
er mile; J1 nen ditto, 800 pairs, £920 per mile.—W estern Nlectric 
O. (Aust.), . : 
4 miles of lead-covered conductor ceble, 400 pairs, £1,185 per mile.—British 
Insulated & Heleby Cables, Ltd.— Tenders. 


Barking. — The U.D.C. has accepted the tender of 
Mr. 8. E. Moss, of Southend-on-Sea, for extensions at the electricity 
works, at £1,200. 


Bristol.—The Corporation Dócks Committee has accepted 
the tender of Mesere. W. T. Henley's Telegraph Works Oo., Ltd., 
for 250 yards of 7/18 paper-insulated lead-covercd cable. 


Derby.—The T.C. bas accepted the tender of the British 
Electric Transformer Oo., Ltd., for a transformer, at £110. 


Glasgow, — The Electricity Committee recommends 
acceptance of the following tenders:— . | 
British Westinghouse Co., Ltd.—One 6, Oo xw. turbo-alternator and con- 
densing plant, at £25,622, for the Port Dundas station. 
Willans & Robinson. Ltd.—One 6,000. kw. turbo-alternator and condensing 
pant (with Dick, Kerr alternator), at £25,480, for St. Andrew's Cross 
station. 


The above sets are to be. completed by September of the present 


year. 
The Tramways Committee has recommended acceptance of the 
following offers :— 


v. I. R. cable —Liverpool Electric Cable Co.; Pirelli, Ltd. 
Commutators.— British Westinghouse Co. 


Ilford.—The following offers of coal have been accepted 
by the Electricity Committee :— ij 


E. Foster & Co.—100 tons Glyncoed through and through, at 94s. 9d. per 
ton; 100 tons Glyncoed small, at 208. 10d, per ton; about 150 tons 
Meacham slack, at 18s. 6d. per ton. 

Cleeves & Co.—900 tons Notts large hard, at 29s. 9d. per ton. 

E. Foster & Co.— Three trucks per week of WeswCannock 2-in. nutty slack, 
at 20s. 10d. per ton, over a period of 12 months. 


The Committee has also accepted the tender of the Albion Clay Co. 
for cable ducts, at 2s. 41d. per yard. 


London.—L.C.C.—The Education Committee has con- 
sidered a claim from Messre. Lund Bros. & Co., the contractors for 
the eleotric lighting installation at Ocean Street School, Stepney, 
in regpect of the rise in the prices of materials between the time of 
the acceptance of their tender and the execution of the work. . The 
contract was accepted in December, 1913, and the first portion 
completed in 1915 ; the second portion has only recently been com- 
menced, owing to the building trade strike in 1914. The Committee 
is of opinion that an allowance of £39 should be made in settle- 
ment of the claim; and also that the request of Mesers. Defries 
and Goldman, contractors for installing electric light at Star Street 
School (Fulham), Victoria School (Hammersmith), Senior Street 
School (Paddington), and Woolmore Street School (Poplar), for 
permission to assign their contracts to the Alpha Manufacturing 


Co., be complied with. 


West Bromwich.—The Electricity Committee recom- 
mends the acceptance of the tender of Messers. J. Dallow & Sons, 
at £8 850, for the erection of the engine-room walls and founda- 
tions and brickwork for steel chimney, in connection with the plant 
extensions at the electricity works; also the tender of the New 
Conveyor Co. for certain extensions to the coal conveyor. 


Windsor,—Messrs. Chamberlain & Hookham, Ltd., have 


‘received the contract for the supply of electricity mcters for the 


coming year. 


Whitby,—The contract for laying cable and installing 
the electric light (approximately 65 lights) at Sneaton Castle, for 
Col. J. W. Richardson, has been secured by Mr. Isaac Stephenson, 
of Whitby. 4 
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FORTHCOMING EVENTS. 


Greenock Electrical Seciety.— Friday, February 4th. At 7.45 p.m, At the 
Temperance Institute, 19, West Stewart Street. Paper on Collie ry 
' Electrical Installations,” by Mr. R. Gordon Campbell. 
Saturday, February 12th.— Visit to blast furnaces at the Govan i-on 
works of Mesars. Wm. Dixon, Ltd. 


London Association of Foremen Engineers.—Saturday, February 5tb. At 
8p.m. At Cannon Street Hotel, E.O. Lecture on “Buperheated Steam," 
by Mr. T. Sugden, 


Society of Sng neers. monday, February "th. At F.) pi At Caxton 
Hall, Westminster, 8.W. residential address by Mr. P. Griffiths. 
Presentation of premiums. 


Institution of Civil rs.—Tuesday, February Bib. At 5.30 p.m. At 
Great George Street, S. W. Paper on Notes on the Wo-kiog of a Rack 
Railway," by Mr. W. T. Lucy. 


erpool Engineering Society. — Wednesday, February 9th. At the Royal 
Institution, Cols uds et Paper on The Education of a Marine 
ngineer," by Mr. J. E. Jeffery. : 


Association of Engineers-in-Charge. — Wednesday, February 9tb. At 
7.80 p.m. As St. Bride's Institute, Bride Lane, E. C. Paper on * Multiple- 
Effect System of Refrigeration," by Mr. W. Stokes. 


Royal Society of Arts.—Wednesday, February 9th. At 480 p.m. At John 


Street, Adelphi, W. C. The Organisation of Scientific Research,” by 
Prof. J. A. Fleming, F. R. S. 


Institution of Electrical ineers.— Thursday, February 10th. At 8 p.m. 
At Victoria Embankment, W. C. Paper on The Testing of Underground 
t Cables with Continuous Current," by Mr. O. L. Record. 


(Western Local Section).—Monday, February 7th. At 5 30 p.m. At 
the South Wales Institute cf Engineers, Park Place, Cardiff. Paper on 
8 The Renier of Underground Cables with Continuous Current," by Mr. 

3 rd. 


(Manchester Local Section).— Tuesday, February 8tb. At 7.80 p.m. 
At the Engineers’ Club, 17, Albert Square. Paper on The Testing of 
Underground Cables with Continuous Current," by Mr. O. L. Record. 


(Scottish Local Sectlon).—Tuesday, February Stb. At 7 p.m. At 
Prince's Street Station Hotel, Edinburgh. Paper on The Princ ples of 
Modern Printing Telegraphy," by Mr. H. H. Harrison. 

(Yorkshire Local Section).—Wednesday, February 9th. At 7p.m. 
At the Philosophical Hall, Leeds. Paper on “The Testing of Undergro and 
Cables with Continuous Current," by Mr. O. L. Record. 


Manchester Association of Engineers.—Saturday, February 12th. At ths 
Grana Howel, Aytoun Street. Paper on "Oil Engiaes," by Mr. G. E. 
eler. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, February 19th. At2p.m. At Neville Hall, Newcas le on-Tyne. 
Genera! meetthg. 


* 


THE B. E. A. M. A. ANNUAL MEETING. 


— 


THE annual general meeting of the B. E. A. M. A. was held at the 
Connaught Rooms on Thursday, January 20th. Mr. F. R. Daven- 
port (Willans & Robinson, Ltd.), chairman of the Council, presided, 
and we learn that there was a good attendance of members. 

In submitting the annual report and balance-sheet, the ohair- 
man said that notwithstanding the handicaps under which 
members were suffering due to shortage of labour, difficulties in 
obtaining materials, Government control &o., they had, coom- 
pared with some other trades, no reason to be dissatisfied with the 
situation. 

Public attention was at the present time being largely directed 
to the question of the probable situation after the war, and several 
associations purporting to look after that matter and working 
more or less on parallel lines had sprung up. The B.E.A.M.A. had 
been invited to join some of these associations, but up to the 
present had not done eo, though they had given considerable time 
to the exchange of views and the holding of conferences, and were 
still directing their attention to the efforts made towards creating 
some central and representative body which would embrace the 
common interests of all British traders. Suggestions had been 

made by the B.E.A.M.A. to the Colonial Office that money raised 
` within the Empire should be expended on British goods, and 
whilst the Secretary of State for the Colonies was unable to give 
any definite assurance, there appeared now to be a far more 
favourable atmosphere surrounding the wholé question of Colonial 
and Allied trade. .- 

The Association had been in conference with the Advisory 
Committee of the Commercial Intelligence Department of the 
Board of Trade, to whom memoranda had been submitted, many 
of the recommendations put forward being, the Chairman under- 
stood, embodied in the report made by this Committee. That 
looked as if things were tending in the right direction. They 
had been in conference with the Government Research Oom- 
mittee, which was appointed by the Board of Education to inquire 
into the broad question of scientific and industrial research and 
for the granting of sums of money in aid of research. Although 
he had nothing to say at the moment as to probable resulte, their 
Committee was a strong one, and there was every sign that good 
results would flow from the effort. With a view to organising and 
extending the export work of members, additions had been made 
to the export staff, and Overseas Committees had been appointed 
in India, Australia and South Africa. Others, it was hoped, would 
be shortly appointed. The Bea ma Journal, which had a wide 
overseas circulation, was used by members as a publicity missionary 
for export trade, aud, with the object of discussing ways and means 
of bringing about co-operative effort, both in the home and export 
sides of the industry, which were, of course, very intimately inter- 
linked, recently a series of informal evening gatherings had been 
held. As the report told them, home conditions of contract and 
standardisation still remained amongst their fundamental activities, 


and they had been actively engaged in these directions. He 
thought they might say, without any undue Pride that their posi- 
tion as an Association, both nationally as Well as in relation to 
their own trade circles, had been strengthened without in any sense 
alienating, as far as he was aware, customers’ minds and their 
general opinion of the B. E. A. M. A. 

In the discussion which followed, MR. LUNDBERG (A. P. Lund. 
berg & Sons), MR. LONG BOTTOMH (Electromotors, Ltd.), and 
Mr. BERRY (Berry, Skinner & Co.) referred to the unsatisfactory 
position in regard to patents. Praotically all members were now 
controlled firms, and their patents were naturally in a state of 
suspension, although patent fees had to be paid. This meant that 
the useful life of the patent would be shortened by the duration 
of the war. It was considered that notwithstanding the unsympa- 
thetic attitude of the Board of Trade the matter should be | 
persevered with. i 

The report was adopted. 

Messrs. Callender's Cable and Construotion Co., Ltd., were eleoted 
members of the Council. 


» 


NOTES. 


Two Interesting Problems.—The Christmas number 
of the Wireless World contained the following solutions to the 
cube problem (which we reproduced in our last issue), by a 
correspondent, Mr. W. B. Ferguson :— 

If the cube be imagined to be pulled apart from points e and c, 
fig. 1, all confusion at once vanishes, as the cube assumes the shape 
shown in fig. 3, from which it is obvious at a glance that we have 
three in parallel. (w-x) in series with six in parallel (x-y) in 
series with three in parallel (y-z) ; therefore the resistance from e 
to c is one-third plus one-sixth plus one-third. Answer. Five- 
sixths of an ohm. 

Alternative Problem (sides made of l-ohm sheets)—In fig. 1 
the current entering at e divides equally between top, front, and 
left side (a ö 7e; ef 9h; eadh), each of 1-ohm resistance, 
therefore one-third of an ohm total. The current leaves by 
three sheets bottom, back, and right side (e d A; dab; 
0 ö 9), each of an ohm resistance, therefore one-third of 


*. 


an ohm total. The first set of sheets joins direct with the second 
lot of sheets along the line a, b, f, g, h, d, a; therefore we have 
one-third of an ohm in series with one-third of an ohm. Total, 
two-thirds of an ohm. | 

We have received from Mr. W. N. Y. King, A. C. G. I., solutions 
on similar lines, leading to the same conclusions. 

With regard to the second part of the cube problem, althongh 
both eolvers arrive at the same result, we are unable to agree that 
the solution is correct. In point of fact, on consideration of the 
conditions—a cube constructed of sheet metal, with current led in 
and oat by diagonally opposite corners —we have come to the con- 
clusion that the problem is one of considerable difficalty. The 
solvers appear to assume that the resistance of one side is one ohm, 
no matter in what direction the current passes through it, but this 


N 


Fia. 3. 


is clearly an inadmissible assumption. It must, of ooutee, be taken 
that the sides are in contact along / every edge; and the resistance 
of each side from edge to edge is 1 ohm if it is taken diagonally 
it becomes indeterminate. 

As the solution to the second problem (the two steel rods) 
will be published by our contemporary this week, we shall not be 
guilty of discourtesy if we include it here: — Gently apply one end 
of bar A to the middle of bar B, and separate the bars again. 
there is magnetic attraction between them, as indicated by stiolki- 
ness, A is the magnet: if no attraction is felt, obviously 4 is not 
magnetized, and, therefore, B is the magnet. A symmetrically 
magnetised bar, having two poles only, has no external magrnetio 
field at its median plane, Mr. King solved this problem correctly. 
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"Jitney " Competition in America, — Full refer- 
ence has recently been made in our "City Notes to the serious 
effect of unlicensed jitney 'bus competition upon the traffic of the 
British Columbia Electric Railway Co., Ltd., a competition which 
may have far-reaching results, including the closing of some of 
the tramway sections. Wenow read in the British Consular Report 
for the district of Portland, Oregon, U.S.A., that this kind of 
service has also been making its influence severely felt in other 
places as well, and has got to be reckoned with in the future. The 
writer of the report says that in the last six months of 1914 the 
street car service of most of the United States, but especially on the 
Pacific Coast, was hard hit. In Portland the company that has 
control of the street railways and supplies most of the electric 
current for household and commercial purposes, mostly consists of 
Eastern States capital, and is not so much affected by loss in pas- 

on the cars, as that is only part of the revenue, but com- 
panies which have no other earning power are very much affected. 
A few months ago a number of automobiles of different makes, 
sizes and conditions started to compete for the passenger service on 
the streets where cars run. It was vulgarly termed the Jitney’ 
service, after a name given to the 5 cent. (24d.) coin used, and grew 
with leaps and bounds, as many people who used automobiles to 
get to work, and for occasional business journeys during the day, 
would put up a sign for passengers on their way to work and inthe 
evening home. Some women who own automobiles, and have no 
house or family, have gone into the business, which the city 
authorities are now endeavouring to regulate, as the loss in revenue 
to the city is quite great, and some of the 'Jitney' drivers are 
incompetent and wild. The new system is agreat comfort to many 
people, because, as soon as a car, say, carrying five persons, is filled, 
they take short cute through the residential district, not being 
interfered with by the car tracks and heavy wagons on the main 
streets, and a man reaches his office or homs in half the time he 
would on a street car, and, if convenient to the others in the car, 
can on wet days be put off at his office or house. One result of the 
'Jitney outbreak has been the faster running of the street cars, 
which formerly were very trying to & nervous man who was in & 
hurry. Many people interested in thia new business say that the 
big heavy automobiles with a large carrying capacity will soon die 
ont from the expense of fuel and upkeep, while the cheap car, 
bailt for economy and carrying from four to seven passengers, will 
make a living for their drivers and expenses, The cost of taxicabs 


here is very great. Many of the Jitneys, neat looking cars, can - 


be hired for a trip to the station for about a quarter what the 
taxicabs charge, and for less than half by the hour for an after- 
noon’s trip, so it is to be hoped that the regulations on them will 
not be too severe. One regulation suggested that all licensed 
‘Jitneys’ must have the name of their route painted on them, 
must keep on a fixed route, must not run on a street where a street 
car runs, not get off the route laid down, and all be at work from 
5 to 10 a. m., and from 4 to 11 p.m., notwithstanding weather or 
sickness of owner, who is generally driver. Investors in such under- 


takings as street railroads must look forward to the changes in 


methods of transportation, and are likely to suffer. as their 
predecessors the horse-tram, 'bus and cab compenies did." 


Institution and Lecture Notes. — Illuminating 
Engineering Soelety, U.S.A.—This Society holds its mid- 
winter convention in New York, on February 10th and 11th. The 
programme of papers includes the following :—Relation of Light- 
ing to Architectural Interiors; Candle-Power Measurements of 
Series Gas-Filled Incandescent Lamps; Theatre Lighting; Illu- 
minating Engineering Photographs; The Lighting of Important 
General Offices in New York City; An Interlaboratory Photo- 
metric Comparison of Glass Screens and of Tungsten Lampe, 
involving Colour Differences; The Box Photometer; and a 
Lecture on the Lighting of the Panama Pacific Industrial 
Exposition. | 


Wolverhampton and District Engineering Soclety.—On 
Friday last, Mr. C. Jones, chief electrical engineer to the Cannock 
Chase Collieries, gave an interesting lecture to the Society on the 
application of electricity to the working of collieries. 


5 Soelety of Engineers. At a joint meeting of 


y with the Association of Mining Electrical Engineers, 
Mr. R. A. Sheldon read a paper on the use of electricity in con- 
veying coal from the working face to the pit-head. 

Association of Engineers.—At a meeting on Thurs. 
day last week, Mr. G. Wilkinson, electrical engineer to the Corpora- 
tion of Harrogate, read a paper on the use of electricity as a means 
of conserving our coal measures ; he pointed out that the enormous 
drain upon the Empire in men, money, and materials, occasioned 
by the war, had emphasised the need for thrift and economy in all 
directions, One of this country's chief assets was coal, and economy 
in its use and consumption was very needful. About one-tenth 
of all the coal raised in these islands was burned in private fires. 
A great saving could be effected at once by abandoning the waste- 


fal open fire in favour of other more economical forms of heating, 


such as hot-water radiators. On banishment of the open fire, the 
supplemental heating of the living rooms would take the form of 
electric fires or gas stoves, thus effecting great economy both in 
fuel and in labour. | 


— 


Belfast Association of Engineers.—On January 21st an 


was delivered by Mr. W. Pleasance, on ''Three-Phase 
Current for Power Purposes" The lecturer dwelt on the 
advantages of the three-phase system as compared with direct 
current for power and lighting, and a discussion followed. 
According to the Belfast News-Letter, the Chairman, Mr. J. W, 


Kempster, said that, broadly speaking, they ought never to put in 
a D.C. machine if they could put in three-phase plant; but they 
must give due weight to the purpose in view, and not install three- 
phase merely for the sake of three-phase. Individual driving in 
an engineering works he sajd, was undoubtedly the most 
economica] in the end. The introduction of eleotrical driving was 
one of the ways in which they would have to make good the 
wastage of capital caused by the war ; properly applied, it enabled 
them to get the utmost possible out of the man and the machine, 
and greatly increased the productivity of their factories and 
workshops. . ; 

Decimal Coinage.—In our contemporary Nalure for 
January 20th, a writer using the initials “ G. H. B.“, who is clearly 
an ardent supporter of the metric system, takes us to task because, 
in our recent article on Decimal Coinage and the Metrio System,“ 
we associated these undoubted claima for standardisation of unita 
with the advocacy of a change of monetary system which nobody 
understands, and which does not appear caloulated to advance the 
cause of international uniformity." He goes on to say that the 
result of our inquiries of business firms was a very thorough dis- 
cussion of the advantages of the metric system, and the absence of 
any substantial evidence regarding the monetary question,” and 
afterwards demonstrates that the decimal system of weights and 
measures in international use is based on a distinctive and unique 
nomenclature for tens, hundreds, thousands, and corresponding 
submultiples of the fundamental unit, whereas most systema of 
coinage are centesimal, and chaotic at that, ö 

Oar critic, who has evidently only glanced at parte of the 
article in question, omita to mention that we explicity stated in 


several places that we regarded the adoption of the metrio system 


in this country as of the first moment, and that the adoption of 
decimal coinage was an independent question of secondary import- 
ance, its chief recommendation being economy of olerical labour. 
Apparently " G. H. B." bases his sweeping statement to the effect 
that nobody understands the system upon his own lack of com- 
prehension of it, which is a somewhat shaky foundation ; but we 
did not advocate decimal coinage with a view to international 
uniformity in this respect, an ideal which is obviously unattain- 
able. The writer goes on to dilate upon the disadvantages of such 
uniformity of coinage, thus unconsciously supporting our proposal 
that we should zot adopt the franc or anything of equivalent value, 
but should base our system upon the pound sterling and its decimal 
submultiples, the florin being about twice the value of the mark, 
and two and a-half times the value of the franc, lira, &c. He 
further supporta our contention that the exchange value of an 
English sovereign is known all over the world, and states that our 
manufacturers can at present give their quotations in decimals of 
a pound— yet he does not seem to understand that the system we 
propose achieves precisely that very end, without the necessity of 
reducing shillings and pence to decimals of a pound ! 

Instead of realising that the present is an ideal time for intro- 
ducing a change in coinage, when our normal standaida of value 
have gone overboard, and the slight change of 4 per cent. in the 
value of copper coins only would be unfelt, G. H. B. thinks it 
is quite clear that any such change would lead to a state of 
chaos in our international trade —although he has himself 
stated that the value of the sovereign is known all over the world, 
and our proposal is to convert our ooinage to sovereigns and 
decimals of a sovereign, which, he says, can easily be done! If 
“G. H. B. 's arguments are to have any weight, they should be 
lass at war with one another; a writer who puts forward state- 
mente on the "it-is-quite-clear " basis, when his own arguments 
demolish one another, and exhibit & confusion of thought deplor- 
able in one who assumes the office of a critic, can hardly hope to 
secure the approval of anyone but his adversaries, — 


Fatalities.— An inquest was held at Leigh, on Thursday 
last week, on Richard Tinsley, aged 45, an electrician employed at 
the Bickershaw Oollieries of Messrs. Ackers, Whitley & Co., who 
met with a fatal accident at the pit on the previous day. He had 
been engaged in repairing some wire in the 7-ft. shaft, about 10 
yarde below the surface, and, according to the evidence of Henry 
Collier, assistant electrician, the job had been finished. They told 
the banksman they had done with the cage. A few minutes later 
it was lowered, and Collier heard a crash. The cage was stopped 
and brought to the surface, The body was subsequently recovered 
from the sump-hole in a mutilated condition. A verdict of 
* Accidental death was returned. 

The Burnley Coroner held an inquest, on January 24th, concern- 


ing the fate of Alfred Dixon, of Manchester, foreman electrician 


for the L. & Y. Railway Co., who was knocked down by a train 
near Gannow Junction. was repairing some of the wires 
close to Gannow Junction when the fatality happened. He had 
been employed by the Railway Co. for 21 years on this class of 
work, The jury returned a verdict of Accidental death.” 


Municipal Employés. and Compulsory Service.— 
At the meeting of the Birmingham City.Council on Tuesday last, 
the General Parposes Committee recommended that the privileges 
granted to the officers and servants of the Corporation who had 
joined the naval and military services should be extended to those 
men who were taken by compulsion for service. An amendment 
was moved by Alderman Davis that the report be referred back 
for further consideration. He submitted that the Corporation 
would not be keeping faith with those men who had voluntarily 
enlisted if equal advantages were given to those who were con- 
scripted. This was the feeling of the majority of the Council, and 
the amendment was carried. 
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Appointments Vaeant.—Junior engineers-in-charge 
(421.), and switchmen (35e.) for the Newport Corporation Electricity 
Department. Sve our advertisement pages to-day. 


Electrical Rain-Making.—The Committee appointed 
by the N.S W. Premier to inquire into Mr. Baleillie's proposals for 
causing rain by electricity has now reported. The essential 
features of the proposal were the use of an electrically charged, 
mstal- coated captive bal. oon, the suspending of a Rontgen-ray tube 
from it, and the combination of the electrically-charged body and 
the Rontgen-rays. The Committee reporta that after experiments 
it was not satisfactorily established that Mr. Balsillie had suc- 
ceeded in making any definite advance towards attaining practical 
reaulte, but recommends farther investigation of the subject, with 
a view to the carrying out of open-air experiments in New South 
Walea,—-Sydney Rrening News. 


Volunteer Notes. — ENGINEERING INSTITUTIONS’ VOLUN- 
TEER ENGINEER CorPs.—Orders for week commencing February 
7th, 1916.—By Lieut.-Col. C. B. Clay, V.D., Commandant. 

Drills, 6.26 to 7.25 ; 7.25 to 8.25 p.m. 
" aon: February 6th.—Trench Work Train, 9.33 a.m. Cannon 
tree 

Monday, Febraary 7th.—Sections 1 and 2, Technical ; Sections 
3 and 4, Lashings and Trestle Bridging, Signalling Class and 
Reoruite. 9 

Tuesday, February 8th.—School of Arms, 6 to 7 p.m. 

Thursday, February 10th.—Shooting for Seotions 1 and 2 and 
Signalling Class. 

Friday, February 11th.—Sections 3 and 4, Technical ; Sections 1 
aud 2, Lashings and Trestle Bridging; Signalling. Class and 
Recruits. 

Saturday, February 12th.—Uniform Parade, 2.45 p.m. 

Sunday, February 13th.—Signalling Section. For particulars 
see Notice Board. E. G. FLEMING, 


Company Commander and Acting Adjutant. 


3RD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS),—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, February 3rd, 1916 :— 

Week-end Parados. Saturda / — The Battalion, less Platoons 
Nos. 8, 11. North London and Blackheath, will parade at Wembley 
Park at 3.15 p.m. Derby reoruits are invited to attend. 

Sunday. (The first Sunday in the month).— Field Operations. 
The Battalion will parade at 9.30 a. m., at King's Cross Station, 
G. N. R., and proceed to Hatfield Park, Members are requested to 
purchase their tickete before the hour appointed for parade, and 
to provide themselves with White hat- bands. Lunch will not be 
provided by the Corps, but the Quartermaster will make arrange- 
ments to provide light liquid refreshments. The 3rd Battalion 
Herts, V.T.C. have kindly arranged to provide Tea, at a very amall 
cost, after the Operations. 

The Battalion will return to town at 5.22 p.m. | 

Musketry.—The Inter-Platoon Competition will be continued at 
the Acton Range on Saturday next, the Sth inst., in accordance 
with the orders ae on Monday last. The competing 
platoons Nos. 8, 11, North London and Blaskheath, to parade 
punctually at 1.30 p.m. in uniform with bayonets. 


A. G. JOINEB, Major and Adju‘ant, O. B. C. 


OUR PERSONAL COLUMN, 


The Editors invite electrioal engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—The Pres- 
ton Corporation has appointed Mr. H. Arsrow, of Blackburn, 
to m position of chief traffic clerk in the trainwaye depart- 
Iuent. 

Mr. F. MAWDESLEY, assistant engineer at the Plumstead 
R works of the Woolwich Borough Council, has been 
promoted acting charge engineer at £110 per annum. 

Mr. J. DUGDALE, the Oldham Corporation tramways mana- 


ger, who, as recently reported, met with an accident at. 


Rotherham, has now returned to Oldham. 


General.—The Curtis Manufacturing Co., Padding- 
ton, inform us that their principal, Mr. F. C. Cunris, after 
putting in seven months’ signal work witb the Royal Naval 
Division, R.E.. in the trenches at Gallipoli, is now at 
in charge of the motor cycle maintenance for the Division.“ 
The company’s business is being carried on as usual in his 
absence. 

The London Gazette Territorial Force cancellation notice 
which, in our last issue, was bungled by the printer when 


making corrections, should have read as follows :—'' Captain 


(ternporary Major) Arthur E. Levin: Second-Lieutenant (tem- 
porary Captain) George L. L. Russell; Licutenant (temporary 
Captain) Hugh C. C. Tufnel; Second-Lieutenant (temporary 
Lieutenant) Frederick H. Bowers." 

The marriage has taken place at Luton of Mr. WM. Tuos. 
GoDDEN, chief electrician at the Royal Naval Hospital at 
Chatham. and Miss Alice Molland. 

The marriage took place on January 22nd. at St. Botolph's 
Church, Bishopsgate, E.C., of Sapper BERTRAM GODDARD, 
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electrical engineer, of the London Electrical Engineers, and 
Miss Gladys Raison, of Woodford. 

From the London Gazette :—'' Territorial Force: Royal 
Engineers. Tyne Electrical Engineers. To be Second-Lieu- 
tenants on probation : - W. W. Wilson; Private J. B. Murray, 
from the Artist Rifles O. I'. C.“ 

Mr. L. W. Pairs, A. M. I. II. I., late of the technical staff 
of the Edison & Swan Laboratory, Ponder’s End, has been 
appointed manager of the advertising and publicity depart- 
ment of the Electrical Supplies Co., of Tottenham Court Read, 
London, W. 

On Saturday, March 4th, a wedding will take place, very 
quietly, at Herne Hill, between HENRY COBDEN TURNER, af the 
British Westinghouse Co., Ltd., Trafford Park, son of Mr. 
Wilberforce Turner, of Westbrook, Eccles, and of Bare. More- 
cambe, Lanes., and Elizabeth. Anderson (Bessie), daughter of 
Mr. William Noble, assistant engineer-in-chief of the G.P.O., 
of Roselea, Burbage Road; Herne Hill, S.E. 

Councillor Jas. O'NEILL has been re-elected chairman and 
Councillor McGuinness has been elected vice-chairman of the 


. Dublin Corporation Electricity Committee. 


Rol of Honour.—The February number of the 
Journal of the Institution of Electrical Engineers contains a 
list of awards to membere and students for service in the 
field as follows :— 

Lieutenant-Colonel J. C. CHAMBERS, meinber, and Brigadier- 
General A. M. Sruarr, member, have been made Companions 
of the Bath. : 

Major F. J. CHAPPLE, assoc. meinber, Major S. H. Cowan 
assoc. member, Captain A. E. DAVIDSON, assoc. member, and 


. Captain H. M. Lear, member, have each received the D.S.O. 


ieutenant-Dommander E. G. HoBINSON, assoc. member, 
was awarded the V.C. last August for conspicuous bravery in 
Gallipoli. 

The Military Cross has been conferred upon :—Second- 
Lieutenant C. H. GOULDEN, assoc. member: Lieutenant H. R. 
L. Groom, graduate; Lieutenant H. J. GwyTHER, student; 
Captain H. P. T. LrrkoY, assoc. member; Lieutenant I. W. 
MASSIE, assoc. member; Lieutenant A. PODMORE, assoc. mem- 
ber; Becond-Lieutenant O. W. SHERWELL, student; Lieutenant 
A. R. TABOR, student; and Second-Lieutenant G. W. WILLIAM- 
SON, assoc. member. 

The Distinguished Service Cross was won by Lieutenant 
E. G. BOISSIEB, assoc. member. 


- The D.C.M. hae been awarded to Private A. M. DOIG, assor. 


member; Private P. J. Woop, student; and Corporal C. W. 
SAUNDERS, graduate. | 

Sapper J. H. MURRAY, assoc. member, has received the Dis- 
tinguished Service Medal. l 

Seventeen gentlemen in the different classes of membership 
have been mentioned in dispatches. , 

The Journal contains a further list of members on military 
service, with particulars of promotions, transfers, ke. 

Second Corporal H. E. Govert, of the 67th Field Company, 
Royal Engineers, reported killed in action in Gallipoli, Was 
for several years engaged with the British. Thomson-Houston 
Qo., Ltd., at Rugby, and when lie enlisted was on the staff 
of the testing department. 

Corporal Horace PoweLL, of the 9th Battalion King's Royal 
Rifles, who was, before the war, on the Rugby staff of 
the British Thomson-Houston Co., Ltd., is reported missing. 

Rifleman T. A. TaxLok, of the 21st London Regiment, and 
late of the staff of Messrs. Siemens Bros., of Charlton, S.E., 
has been mentioned in dispatches for gallant conduct at Loos. 

Private A. V. Pipe, of the 1/20th London (Woolwich and 
Blackheath) Regiment, who was with Messrs. S. W. Gibson 
and Co., electrical engineers, of High Street, Dartford, 1s 
officially notified to have been killed in action on May 26th 
last. For many months he had been posted as " wounded 
and missing.“ 

Pri vate foon Katpy, of the llth Battalion Manchester 
Regiment, who has died from dysentery contracted at Galli- 
poli, was employed prior to the war by the Lancashire Dynamo 
Co., Ltd., Trafford Park. p 

Private J. E. PEPPIN, of the 7th Lancashiré Fusiliers, who, 
prior to the war, was employed at the British Westinghouse 
Works, Trafford Park, has been killed in action. 

On Monday, the Deputy Lord Mayor of Manchester pre- 
sented Private J. O'Connor, of the 8th Manchesters, for- 
merly employed in the tramways department, with the 
D.C.M., which he has won for conspicuous gallantry under 
heavy fire. ] 


Obituary.—Mn. H. M. O'Krrrv.—'' Nature " states 
that the death.is announced, at the age of 69 years, of Mr. 
II. M. O'Kelly, formerly superintendent of Government tele- 
graphs in India. He joined the Indian Telegraph Department 
in 1800, was appointed superintendent in 1886, and retired in 
1898. . 

CoLowEL ROBERT Hamitton Vercu.—The Morning Post, in 
announcing the death of Colonel Robert Hamilton Vetch, late 
of the Royal Engineers, at the age of 75, states that an inter- 
esting incident in his life occurred in 1869, when he wae sent 
by the Government in the Great Eastern. to report on the 
laving of the French Atlantic cable from Brest to St. Pierre 
and thence to Duxbury, Mass. 


Will.—The late Mr. G. A. Scott, a director of the 


North of Scotland Electric Light and Power Oo., Ltd., left 
£14,533. 
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NEW: COMPANIES REGISTERED. 


tee , 

W. J. Burronghes and Sons, Ltd. (112,912). — This com- 
pany was registered on January 26th, with a capital of £50,000. in go) shares, 
to take over the business of a heating and inte engineer carriyd on by 
W. J. Burroughes, at 143 and 144, Holborn, IE. C., as W. J. Burroughes and 
Sons, to carry on the business of heating, ventilating, and electrical. engineers, 
plumbers, manufacturers of and dealers in appliances, ete. The subscribers 
mith one shure cach) are: W. J. Burroughes, 144 and 144, Holborn, E. C., 
mngineer; and S. H. Burroughes, 143 and 141, Helporn, E.C., engineer. 
Private company. The number of directors is nut to bc less than two er 
mors than five; the first are W. J. Burroughes (permanent governing director, 
special qualification, 1,000 shares) and 8. H. e Qualification of 
directors. 400 shares. Remuneration of governing director, 4500 per annum. 
Registered office: 148 and 144, Holborn, E C. . 


OFFICIAL RETURNS OF ELECTRICAL 
‘ COMPANIES. 


Torpoint Electric Supply Co., Ltd.—Particulars of £1,506 
debentures created January 4th, 1916, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
£220. Property charged: The company’s property, present and future, in- 
cluding uncalled capital. No trustees. 

Costa Rica Electric Light and Traction Co., Ltd. (56,447). 
—Capital, 4.130.000 in £1 shares. Return dated January Sth, 1916. All 
shares taken up: £7 paid; £129,993 considered as paid. Mortgages and 
charges : 986.650. 


CITY NOTES. 


London and Suburban Traction Co., Ltd.—The direc- 
tors have declared a dividend at the rate of 5 per cent. per 
annum on the cum. pref. shares for the past halt-year. 


Blackpool and Fleetwood Tramroad Co., Ltd.—^4 
final dividend of 44 per cent. per annum, making 64 per cent. 
íor. the year, ig recommended, placing £615 to depreciation 
reserve, £5.499 to general reserve, writing down investments 
£995, carrying forward £4,250. 

Traction and Power Securities Co., Ltd.—The direc- 
tors recommend a dividend of 4s. 6d. per share, free of 1ncome- 
tax, on the ordinary shares for the year. 

India.—The United Provinces Electric Supply Co., 
Ltd., is the name of a new undertaking which has lately 
been formed in Calcutta with a capital of 1,550,000 rupees. 

South London Electric Supply Corporation, Ltd.— 
The directors have declared, subject to final audit, a dividend 
on the ordinary shares at the rate of 5 per cent. per annum 
for the year 1915, with a carry-forward of £2,900. Last year 
the dividend was at the same rate. 

Yorkshire Electric Power Co.— Dividend 
ordinary shares, 1 per cent. for 1915. 

National Gas Engine Co., Ltd.—Dividend on the 
ordinary shares, 74 per cent. for 1915. 

Winnipeg Electric Railway Co.—Dividend, 2 per 
vent. for the quarter ended December, 1915. 

City of Buenos Aires Tramways Co. (1904), Ltd.— 
Balance dividend of le. 3d., making 5 per cent. for the year. 

Metropolitan Railway Co.— The directors announce 
a dividend u n the ordinary stock for the past half-year at 
ns rate of £l per cent. per annum, making 1 per cent. for 
the vear. 


on the 


AND SHARES. 


TUESDAY EVENING. 

The latest departure—it will no longer be latest at the end 
of this week—is the removal of ininimum prices from -several 
res of stocks in the Colonial market which, since the open- 
'ng of the Stock Exchange, have been protected in this 
manner by the Treasury regulations. Its effect upon the 
‘ther parts of the Stock Exchange is marked by dulness in 
nost gilt-edged securities, in consequence of the widening of 
the area of choice thrown open to the investor. 

Home Railway gilt-edged stocks are still hedged round by 
the minimum prices, as are also a few Government stocks: 
and strong criticism is launched against the Treasury for not 
carrying out their plan at one fell swoop. Retention of 
minnnum prices in the cases quoted simply serves to accen- 
tuate the confusion and uncertainty that were bound to arise: 
and if the Treasury had done away with the minima at one 
operation, it would have been better for investinent all round. 

The first of the electricity supply companies’ dividends are 
now announced. The Westminster Co, is paying at the rate 
of9 per cent., which gives 7 per cent. for the year—a reduc- 
tion of 2 per cent. as compared with this time in 1915. The 
St. James and: Pall Mall hae brought its vear's dividend up 
to 8 per cent.—a reduction in this case also of 2 per cent. 
The other West End companies are expected to follow suit, 
and for some such falling away as this the market has been 
Prepared by intelligent anticipation. | 

neces have not moved at all. If dealers are asked how it 
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happens that the quotations keep so comparatively etesdy, 
the answer always 1s that it was thoroughly well recognised 
that reductions of this sort could hardly be avoided. At the 
sume tine, the effect has been to make the shares a little 
imore dificult to sell than they were previously; and probably. 
bv the tine that all the companies have announced their 
dividends, the changes in prices caused by the declarations 
will be practically nil. On the other hand, it is hardly likely 
that people will be eager to buy the shares, having regard to 
the lowered rate of return and the competition Which it meets 
trom Government borrowings. | i 

Home Railway dividends are also beginning to make their 
appearance, and that of the Metropolitan was one of the frst 
to be posted. The company is paying at the rate of l per 
cent., inaking ] per cent. for the year, which is 4 per cent. 
less than that for the corresponding twelyveinonth. The price 
of the stock gave way, and Districts dropped in svinpathy. 
Metropolitan. Surplus Lands receives 24 per cent., the same 
us usual. Underground Electries, however, have kept firm, 
notwithstanding depression in the prices of the Home Rail- 
way market as a whole, and the company’s 6 per cent. income 
bonds maintain a very steady position about 834. 

The London & South-Western started its extended elec- 
trified train system on Monday, and, as it happened, could 
scarcely have chosen a more inauspicious day, having regard 
to the darkened conditions under which trains had to run in 
the evening in consequence of the Zeppelin visit to the pro- 
vinces. The only people who failed to see a r: ther humorous 
side to the business were the travellers using tae line during 
the affected hours. One of the most inexplicable develop- 


ments to the ordinary layman was the stoppage of the lifts 


at some of the stations on the City & South London, but this 
was not the only thing which gave rise to soine wonderment 
on that evening. | 

Brazil Tractions have gone back to 514, although ae this 78 
ex dividend, the actual fall is trifling. The company is doing 
well, and for the eleven months to the end of last November 
the published earnings show an increase over those of 1914 
ef two million milreis. Even with the exchange ae low as 
llłd., it is thought that the company will be able to main- 
tuin 4 per cent. dividend, at any rate, which would give a 
return of 72 per cent. on money invested at the present price. 

The Canadian and American power companies are mostly 
doing well, good November statements being issued, e.g., by 
Shawinigan Water & Power, Mississippi. River Power, and 
Pennsylvania Water & Power companies. There is not 
much business passing in these; but when the Americans 
have bought their own railway stocks up to comparatively 
sinall-yielding levels, the prosperity of the States will un- 
doubtedly bring indnstrials to the fore and may easily cause 
active demand for this class of investment. 

Americans during the last few daye. however, have been 
on the dull side—partly because of labour troubles, partly 
because of President Wilson's brave words to Germany, Not 
that anybody on this side pays much heed to the latter, but 
the Americans themselves have stopped buying shares for a 
time, probably because the prices which most of the active 
securities have attained are already high enough. American 
Marconis have gone back with the rest of the list, reacting 
to 16s., While Canadians are also a dullish spot at 6s. 3d. 

Anglo-American Telegraph preferred has risen a point. 
Faetern Extensions are 4 up, and so are Globe ordinary. The 
debenture stocks in this section are lower: this is due to the 
removal of the minimum prices, as mentioned in the first 
paragraph. With Colonial Government stocks reduced to 
figures at which they pay 54— 51 per cent. on the money, 
industrial securities have had to come down in svinpathy. In 
favour of the latter, it may be pointed out that in most cases 
they are irredeemable, whereas the others are terminable at 
fixed dates. This will give the first-mentioned class a decided 
advantage in the days when money becomes cheap and 
investment stocks’ start to rise once more. For the time being. 
however, it is bound to weigh heavily upon fixed-interest 
stocks, particularly cf the kind to which industrial deben- 
tures belong. f 

The Mexican position is no better, so the prices for Mexican 
utilities are again easier. With President Wilson's mind con- * 
centrated upon the European War, it is thought that he 
wil have no time to carry out any constructive policy of 
amending Mexican conditions. Therefore all of the stock 
and shares connected with the country are weak, and in too 
many cases unealeable. 

British. Weetinghouse preference have gone buck 1s. 3d. to 
43s. upon more cautious views prevailing as to what the next 
dividend is likely to be. Henleys rose 5s. to 131. and Tele- 
graph Constructions are £1 up at 36, this market as a whole 
being a strong one. Iron and Steel shares throughout are 
firmly held. 

The armament section is in more favour. Rubber shares 
gave way with the price of the raw product, the latter 
dropping below 3s. and causing some of the recent optimists 
to take sudden fright, and to sell their shares. At the same 
time, the decline in rubber brought about a cessation of the 
buving, with the result that business fell away to a fourth 
or fifth of what it was ten days ago. The cheek will do no 
harm. if it helps to nip in the bud the gambling spirit that 
was on the increase day by dav; and the proprietors of shares 
in good-class rubber companies need feel no anxiety on the 
score of their concerns doing excellently well though rubber 
may drop to half-a-crown per lb. B 
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SNARE LIST OF ELECTRICAL COMPANIES, 


Hous Buzcraiocrzy CoxPANIBS. 


Price 
Dividend,  Feb.1, Rise or fall Yield 
1914. 1916. this week. p. o. 


Brompton Ordinary ee eo oo 10 74 — £6 18 t 
da. 1 per cent. Pref, ee ee H a — : Sas 
do, do. do. Pref, 0 0 — 6 0 0 
do. do. Olby Prof ee ee d 8 * 7 10 0 

LI € ee ee ee ee 4 15 — 5 6 8 

Chelsea ee ee eo oe ee 6 4 = 6 6 0 
do, 43 Deb. ee ee ee oe 43 87 — 6 8 6 

City of London 9 131 — 1178 
do, do. 6 cent, Pref, .. 6 11 — 691 
do. do, 6 b. ee se ee b 98 — b 2 0 
do. do. Deb. ee ee 43 85 T 6 0 0 

County of ee q 10 = 700 
do do. 6 per cent. Pref, .. 6 10} — 617 8 
do, do. Deb. oe . 4 85 = 6 6 0 

K do. pd Deb. se ee 9 — 2:10 1 

enaington ee eo ee — 
do. do, 6 cent. Pref, .. 6 — 11 2 

M , 0 * ee e : 4 -— : * - 

m etropolitan ee Cx) oe ee = 
do, pet cent, Pret, T 8 — 7 10 0 
do. b. ee ee ee 85 — 6 6 0 
do. Deb. ee eo ee 70 — 5 0 0 

Bt. James’ and Pall Mall oe oe 10 6 — 8 0 8 
do. do. do. 8 Pref, 7 6 — 516 8 
do. do. do. 84 b. ee ee 8a 70 — 6 0 0 

ao ee ee ee ee oe 6 — 1 b 6 

South Metropolitan Pref,  .. .. 1 1 — 614 0 

Westminster Ordinary... .. . 9 6 -- 710 0 
do, @ Pref, 0 0 ee ee 4$ 4 — 6 19 6 


TRLBSORAPES AND TRLEPHORES, 


Anglo-Am, Tel, Prell. & 100 +1 6 19 
do. Def, ee ee ee 88/6 91 — 7 14 
Chile Tele 6 oe ee oe oe 8 — 6 10 
Bub. 0 oe 0 e e. 6 7 =e 6 9 
do. Pref. ee eo ee oe 10 1 — 8 18 
Eastern Extension ee ee "PLE | 194 xd * È *6 5 
do. 4 Deb. ee ee 4 75 -6 6 6 
Eastern Tel, Ord.,. 0 e? ve ee 3 127 xd — 58 5 
Ld 84 Pret. ee eo ee 83 64 — 5 8 
é Deb. ee ee oe 4 45 —6 6 6 
Globe Tel. and T. Ord, e. 6 1 +è *6 10 
do. ee ee ee 6 10 — B 17 
n Northern Tel, . 0 H 49 — Her 
a Nuropean LE ee oe 0 hae) 
Marconi oe ee oe ee ee b 1 — B 8 
New York Tel. . ee ee ee «à 1 -— 4 9 
Oriental Telephone Ord, oe ee 10 m 1 -— b 6 
Tel. Bepa DoS... . 4 80 = 9 0 
arte I Plate Tel. ee ee ee 7 — 97 19 
do. Pref oe (KJ B — 5 8 
West India and Pan, ee ee ee 1 1 — B 17 
Western T oe . 0 0 7 1 — *6 4 
do, 4 Deb. oe oe 4 Ti xd —2 5 4 
Howm Rams, 
Central London, Ord, Assented .. 4 69 —1 516 0 
tan ee oe ee H 243 €— b 2 0 
Ü . District .. e o n 16 — Nil . 
x3 do "A" 4 . Ni oe Z% Nil 
do, do, m 88) +$ *8 4 0 
Fonsiem Taans, 40. 
Adelaide Bup. 6 cent, Pref, ee 6 6 — 6 0 0 
mE Trama Wires ‘Pref.’ MEET p = 8 18 6 
[] 9 0 oe — 
do. ad t. ee 0 0 9 Bg -— 8 8 0 
do. DTA ee ee "i us a 21 8 
U eD, ee 0 0 — 0 
do, 328. ee ee b 80 = 6 b 0 
Brazil Tractions .. oe ee à. 4 614 xd - 715 4 
Bombay Hlectrio Pref. ee ee ee 6 10 xd == 6 0 0 
0 Deb. ee eo 43 85 — D] 8 0 
British Columbia Elec, Rly. Pfce. .. 6 58 —1 8 9 6 
do. do. Preferred. 38 —2 Nil 
do. do. Deb. "i 64 — 6 12 10 
Mexico ee ee ee ee N B9 -r Nü 
do. 5 per cent. Bonds 0 0 md 46 —1 Nil 
do, oent. Bonds eo — 88 —1 Nil 
Mexican co . Ni 99 — Nil 
do. Pref. 0 0 oe e Nil 88 — Nil 
do, lst Bonds eo ee att 45 -2 c 
Maworacrunme Coma s. 
& Wilooz oo ee ee 14 ao! -e 6 4 2 
British Aluminium Ord, oo eo D — 4 9 0 
do. Pref, ee ee 6 18/- s= 6 18 4 
British Insulated Ord. ee ee ee 15 a | -— 3 2 10 
wo Pref. ee ee ee ^ ~1/8 i í 
do. De ee ee ee ee 4 | 69 -a 6 14 10 
do, 6 p. lien ee ee ee 6 101 = 5 19 0 
Qallenders ee ee ee ee ee 15 n — 6 18 4 
do. 6 Pref... oe ee ee b -— 6 19 8 
do, 4 Deb. ee ee 0 0 «à 90 -— 6 0 0 
Cas & £8 pa ee ee ee — 706 — 6 M 0 
Edison Bwan, eee oe ee 1 —_ 
do. do. fally ee ee Nil 1 — Nil 
= a : 8 ee ee : a — 6 25 4 
0. 0. e ee ee — 8 B 
88 ee e. ee 6 17 —_ 8 0 0 
do. do. Pref, ee oe q i — 7 0 0 
Gen. Neo. Pref, ee ee ee ee A i) -— 3 E. 5 : 
7 ee ee ee ee oe + 
Go. ee ee oe ee 4 — 6 6 0 
do, Deb. ee ee ee oe 92 — 4 11 9 
India-Rubber ee eo ee ee 10 9} — *19 19 0 
Telegraph Oo. 0 86 +1 *112 6 


* Allowance made for divide being pai 


free of income-tax, 


Electric Industrial Vehicles in the U.S,— Accord- 
ing to some information just to hand, there are at present no fewer 
than 24 concerns in the United States building electrical motor 
vehicles of the industrial type, The number of different models 
constructed is 53, ranging in capacity from 7 owt, to 9 tons. 
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MARKET QUOTATIONS, 


— n p—Á 


Ir should ke remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only 
and they may vary according to quantities and other circumstances. 


Wednesday, February 2nd. 


CHEMICALS, Ae. Pros 188. or De, 
a Acid, H lorie NI oe per et. oe ee 
8 » oe ee ee ee m ee ve 
Oxalio ee oe "T E lb. M4 3 
" 0 Bal: 1 ee ee ee A e eo oe 
2 Ammonia, Marlate (large crystal) per ton £64 - | £t inc. 
a Bisuphideof carbs so 0» 450 5 
a oe oe ee oo ee n £25 e 
a oe ee m 245 * 
a Nitrate oe ee ee a ee . 
a " White ed oe » oe ee 
e Methylated Spiris 3 per gal, s 
— (RAO d) ne ber ton s: 
: we Chlorate 0 eo v Por 1b, ijs ! 
a ee e 
a Potassium, Cyanide (08/100 %).. n Nom, 
mining p 
Bol ‘a T eo ee p A ee 
0 Magnesia ee per ee 
2 Salchur, Sablimed Flo ee »" £11 10 se 
ae a 10 e 49 10% inc. 
Soda, Caustic WwW te 90/72 ee ee 
3 m Ohlorate ee ee ee per Ib, [^ e 
fainted E | X 
METALS, 40. 
b Aluminium in ton lots .. per ton ° 
b m Wire, in ton . 
(1 to 14 B. W.G.) " 
b Sheet, ton ee 0 ee ae 
p Babbite's metal ingots ..  .. s» 1 : 
c Brass (rolled metal F to 18" basis) per ib, 1/98 to 1/24 bs 
€ „Tubes ( drawn) ec n le 1761 faa tes 
O un 20 ee oe m = . . 
Copper Tubes (solid dra b 1/4} to 1/5 1d. inc 
" a 3 oe per ton #181 £6 ino. 
g 10 Bheet ee oe ve n £181 £6 inc 
g ” Bodl... .. eo ee 1 2s p Me 
2. . A4 £6 ine 
d 10 60 Rods . »" 8 46 ine. 
„ » H. C. Wire per lb. 1 Id. ino. 
f Bbonite Rod oe eo 0 0 [] 2 . 
f 10 Sheet eo oe ee ». * 
a German Bilver Wire ee oe »" 2/2 4d. inc 
h Gutte-percha, fine. eo ee B * 6/10 E 
h Indis-rubber, Para fins. ee 1 3/2 
i Iron (Cleveland warrants) .. per ton 85/9 /9 inc 
l „ W galv. No. 8, P.O. qual, 10 £80 2t 
22 Pig.. oe ee "bot 216-15 95/- inc. 
: (in vee ee ee Xx Ber by 2075 ee 
; s E de large .. " 4/6 to 14% & up. 
o wicket, sheet, wire, £0, oo oo " Nom. 
plain . 


; "phot be relle bare & rods : i 3 


oe oe 


ee ee ee ee os ee oe 
d Silicium Bronse Wire "T eo red Ib, Pe 8d. inc. 
r Steel in bars eo eo per ton es 
g Tin, ng) » £181 10 24 10 to 
‘ 18 w. op 1d. las. 
W Nos. 1 to eo eo per e e 
: te An friction Metals ae per ton ee ee 
E Sine, Bhs (Vieille Montagne bnd.) aS Nom, "M 
Quotations supplied by— 
a G. Boor & Oo. h Baward Till & Oo. 
b The British Aluminium Co, Ltd. / Bolling & Lowe. 
c Thos. Bolton & Ltd, k Morris Ashby, Lid. 
d Frederick Smith & Co. . 4 Richard Johnson & Nephew, Ltd. 
s P. geina A Done. m P. Ormiston 
rM E TENTE 
g James & Bie ge t w. F. Dennis & Co, 


Callender's Hospital Fund.—On Monday last, at 
the Belvedere Works of Callender's Cable and Construction Oo., 
Ltd., the thirteenth annual report of Callender's Hospital and 
Distress Fund was unanimously approved. Despite the war and 
all ite disturbing influences the work of the Fund was well 
sustained during 1915. A large number of members had joined 
the Colours and naturally subscriptions showed a decrease. The 
highest sum on record has been, on this occasion, voted to the 
hospitals, The penny weekly subscriptions amounted to £270 against 
£281 in the previous year, The Cammittee lved not to appeal to 


the donors this year owing to the war demanding so many calla. 


The awards to hospitals and other institutions were £285. The 
report gave particulars of the number of hospital letters issued, 
and the number of special home-nursing letters granted, and 
stated that a large number of applicants were supplied with 
surgical appliances, spectacles, convalescent home letters, and 
financial assistance, 
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Turbine Development in the U.S.—Our contemporary 
Power, in its review of the year, refers to the inoreasing size of 
American steam turbine unite. Several machines of 30,000 Kw. 
capacity are in service, as is also the 35,000-Kw. unit of the Phila- 

Electric Co.; a 40,000 K.v.A. machine has been ordered 
by the Daquesne Light Co., of Pitteburg ; the Detroit Edison Oc. 
is contemplating 45.000 KW. units at a new station to be added 
to the Delray group; and rumour has it that a 50,000-Kw. unit 
ia soon to be built, In connection with large turbine unite a 

condenser has been proposed, in which part of the steam 

u to be condensed in the first stage at a vacuum of, say, 29 in., 
the balance of the steam passing through the final stage of the 
turbine to the second stage of the condenser under a vacuum of 
Au appreciable gain is expected over the standard con- 
denser, and extremely high vacuums are possible without undue 
increase in area of the final stages of the turbine. 


Australian Patents Board.— The Commonwealth 


J 
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ing and perfecting it, and experimenting with it.—Sydney Morning 


An Inquiry from Lyons.—H.M. Consul at Lyons 
reports that a dealer in accessories of all kinds for electric light- 
ing, who has considerable orders which cannot be satisfled owing 
to shortage of local supplies, desires to get into communication 
with United Kingdom manufacturers of such accessories, (Refer- 
ence No. 21.) Apply to the Board of Trade Commercial Intelligence 
Branch, London 


MUNICIPAL ELECTRICITY SUPPLY AT 
JOHANNESBURG. 


By R. TURNBULL MAWDESLEY. 


(Continued from page 101.) 
Boiler Plant.— The boiler house, which runs parallel 


. with the engine-room, at present contains 16 boilers in all, 


14 being of the standard land type and one of the. 
standard marine type, by Messrs. Babcock and Wilcox, 
all with integral superheaters; and one *'Bettington" 
atomised-fuel boiler, with superheater and economizer. 
The steaming capacities of the boilers are approximately 
as follows :— | | 

3 B. & W. Land type, each of 500 E. P., 7,000 Ib. per hour. 


77 9 " 760 H.P, 11,000 * 39 
" " „ 1, 000 B. P., 17,000 „ " 


The B. & W. marine type boiler has a capacity of 
34,000 Ib. per hour, and has a s ack with the Prat induced- 
draught system, and an economiser placed above the boiler. 
All the above boilers have chain grates electrically driven. 

The '*Bettington" boiler, designed by the late Lieut. 
Claude Bettington, is not, so far as the writer is aware, 
very well known in Great Britain, and in view of this a 
brief description will not be without interest. | 

This boiler is capable of evaporating 34,000 Ib..of water 
per hour, at 180 Ib. pressure, with feed-water at 85? F., and 
of superheating the steam 150° F. 

The broad principle consists in the use of a vertical 
„gas (powdered coal) jet inlet, so constructed that an 
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Fic. 8.—SECTIONAL ELEVATION AND Cross SECTION OF 
BETTINGTON BOILER, SHOWING PATH OF GASES, 


umbrella-shaped flame is produced within a closed ring of 
vertical water-tubes, which form the main heating surface 
of the steam-producing plant. Fig. 8 shows a sectional 
elevation and cross-section of the  Bettington boiler. 
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The coal is powdered by two pulverisers, situated 
directly in front of the boiler, one being driven by an A. C. 
motor and the other by a D.c. motor. These pulverisers 
also act as blowers—and it has been found that one pul- 
veriser is quite sufficient to supply fuel up to the normal 
output of the boiler. The air supply to the pulveriser is 
pre-heated by the escaping fine-gases, and by this means 


Fic. 9.—BETTINGTON BOILER IN COURSE OF ERECTION, 


coal of 15 per cent. moisture is handled satisfactorily. 
From the pulveriser the coal passes to a separator, the larger 
and heavier particles returning to the pulveriser and the 
finer fuel passing direct to the tuyere, | 
which is surrounded by a water jacket, 
and forms a mud drum. 

The tubes surrounding the combustion 
chamber are lined with refractory material 
to within a short distance of the bottom 
header. No fireclay is used in lining 
this chamber, the fire-bricks being merely 
stacked in position. The ash of the fuel 
in its passage through the zone of highest 
temperature is converted into liquid 
spray, which quickly fills up the inter- 
stices, and the surplus, in time, trickles 
down to the bottom edge, from which it 
drips, in small globules, to the ash-pit 
below. The result is that the furnace 
keeps itself quite clear of slag at all 
rates of combustion, and deposits slag 
in a manageable form—+.e., in globules 
about) in. in diameter, in the ash-pit. 

The heating up and continuous igni- 
tion of the incoming stream of dust and 
air, is effected primarily by the enveloping 
sheath of the products of combustion— 
a mixture of gases (CO,, H,O, and N 
principally), at a temperature of about 
3,000" F. 

This *'self-igniter" does not change 
in position more than 10 per cent., no matter how great 
a velocity is given to the incoming coarse gas (coal 
dust). 

Ignition is independent of the incandescent brickwork, 
which is, in its turn, dependent upon its proximity to 
the place of combustion for incandescence. The returning 


gases always ensure incandescent brickwork round the 


^ 
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tuyere, and, after a temporary stop, tlie fire may be re-started 
by turning on the fuel supply. | | 

The boiler is fired up when cold by means of a Bunsen 
coal gas jet, which passes through the tuyere. (This ga 
supply comes from the neighbouring gasworks.) The pul. 
veriser is run with the damper closed until a rich mixing 
is available, and then the full mixture is turned on. When 
this coarse “gas” is ignited, the Bunsen flame is turned 
off, and the fuel and air supply regulated. 

It is possible to put this boiler on the range within 
25 minutes of lighting up from dead cold—and this is a 
distinct advantage in a station of low load factor such as 
Johannesburg. As all the fuel is consumed in suspension, 
it follows that as soon as the fuel is shut off, the fire is 
extinguished like a gas jet, and there are practically no 
stand-by losses. | l 

By means of a CO, recorder, or even by observing the 
colour of the flame, it is possible to regulate the proper 
supply of air and fuel to obtain absolutely smokeless 
combustion. 

Anthracite coal, of course, is not suitable for burning in 
this boiler; when pulverised very finely, it burns fairly 
well, but not so well as coal having a higher percentage 
of volatile matter. 

The boiler is equipped with a superheater, the tubes of 
which pass round the outside of the lower portion of the 
water tubes which form the combustion chamber. 

The gases pass from the boiler into the feed section 
(which consists of two steel headers, stayed with expanded 
steel tubes, together with the necessary feed connections, 
and brick housing), and from there through the air heater 
away to the stack. 

Fig. 9 shows the Bettington boiler in course of erection, 
the vertical water tubes and the superheater tubes being 
visible. The economiser is shown at the rear, and the 
motor-driven pulverisers and separators in the foreground. 
(Since the photograph was taken the existing boiler house 
has been extended to cover in the Bettington boiler.) 

Notwithstanding the extra cost of pulverising, &c., it 
would seem that this boiler is not less efficient than the best 
known makes of water-tube boiler. It was supplied by 
Messrs. Fraser & Chalmers, Ltd., to whom the writer's 
thanks are due for the diagram in fig. 8, and for the figures 
of the steaming capacity. 

Referring again to the Babcock boiler plant, not all 


" 


Lu- A agis Í P 4 — ID ; . ab 
3 " EM 2v 1 i 8 PE Hi | 1 e AE , * L4 yas 
, dr 34 ? l o i ut 43i L i 
: »---— v è 


* ? 
oat 4^1 2i N 7 
i +) 4 ‘ int ' 
fe. * m IP - 
n n a, E 
] ! Aa ' 
» ADS 1 
E AO, 
1 Li 


Fic. 10.—DOORNFONTEIN TRANSFORMER STATION, 


these boilers are furnished with economisers, only seven 
economisers in all being installed, apart from the two 
mentioned. These are of the well-known Green” make, 
and each has motor-driven scrapers as usual. | 

All the make-up water for the boiler feed is derived 
from the town mains, and is treated by the addition 
of four gallons of Noxall" fluid in 24 hours. There is a 
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amall de-oiling tank for electrically treating the condensate 
before it retarns to the feed tanks. The feed pumps are all 
Ara pumps, partly tarbine-driven and partly motor- 


ven. | 

Àn overhead coal bunker extends above the boilers for 
the whole length of the boiler house, with bucket elevator 
and conveyor, drawing coal from a sunk hopper, into which 
the coal i8 tipped from railway wagons. 

Àn ash tunnel runs underneath the boiler honse, along 
which small skips take the ashes to an end hopper. from 
which they are elevated to a silo, raised sufficiently 
above ground to enable carte to draw under. All ashes are 
removed from the site by the Sanitary Department of the 
Municipality. The coal and ash-handling plant and the 
bunkers were installed by Messrs. Reunert & Lenz, Ltd., of 
Johannesburg. 

There are altogether eight stacks, five with the Prat 
indaced-draught system, with two boilers to each stack. 
The marine type boiler has a stack to itself. as before 
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Fic. 11.— LINK CHAMBER, DOORNFONTEIN SuB-ZTATION. 


explained. The Bettington boiler has its own stack with 
induced draught, and there is a further natural draught 
stack whic accounts for three boilers. 

It is, of necessity, a difficult matter to describe a boiler 
plant, which had originally no design—but which has been 
added to, from time to time, as the necessity arose. This, 
as previously pointed out, has been a difficulty with which 
the Department has had to deal from the beginning—and 
ti 13 no small achievement to have carried out the work 
withont serious interruption. 

With reference to the outer area distribution, fig. 10 
shows the subterranean transformer sub-station at Doorn- 
fontein. There are actually two chambers here, one contain- 
ing the transformers and H.T. switchgear (fig. 10), and the 
other the low-tension distributing board (fig. 11). In fig. 11 


the plus and minus signs painted on the bus-bar strips are 


misleading, the supply being, of courae, alternating current, 
single-phase, at 200 volta. 

_ Similar sub-stations and underground link chambers are 
in operation at Braamfontein and other important suburban 
centres, and it may be stated that some 60 townships, apart 
from the inner area, are at present supplied from the power 
station. New connections to the mains average about 100 
per month. 

(To be continued.) 
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Eleetrically- controlled Change-Speed Gear for 
Moter Vehicles.—We hear that considerable interest is just now 
being shown in motor manufacturing circles in a new electrically. 
controlled system of change speed gear for motor vehicles in 
which elactro-magnetic clutches play an important part. The 
arrangement has been submitted to the most exhaustive teste, 
with the result that one of the largest motor manufacturing con- 
cerns in the country is reported to have decided to adopt it on all 

aw cars when once again it is in a position to revert to the 
manufacture of cars fur the public, the factory being at present 
entirely engaged on Government work.. 


CONTROL EQUIPMENTS FOR MACHINE 


TOOLS. 


Ir has long been recognised by manufacturers and users that 
to operate a machine tool at its highest efficiency there should. 
be possible a wide variation in speed in each individual tool. 
When tools are driven from long lines of shafting, this is not 
economically possible, but when tools are individually driven 
by electric motors they may be operated at any epeedé inde- 
pendent of any other tool in the works. 

To obtain the maximum efficiency, therefore, it is not only 
necessary to adopt individual motor drive for the machine 
tool, but the control of the driving motor must be simple, 
free from complication, and enable the operator to obtain the 
maximum output with the minimum risk. l 

The motor control should be entirely automatic, requirin 
no attention from the operator beyond pressing .the contro 
button or throwing over the control arm and enabling him 
to devote his whole attention to' thé work in hand. The 
automatic control should ensure that the motor starts, 
reverses, or stops in the shortest safe time when required 
and that it is protected against excessive overloads at all 
times. | 

The following control equipments have been developed to 
meet the above requirements; they are claseified under four 
headings as follows :— 

(a) Non-reversing control without dynamic braking. 

(b) Reversing control without ayaa braking. 

(c) Non-reversing control with dynamic braking. 

(d) Reversing control with dynamic braking. 


The apparatus comprising the complete equipment is deter- 
mined to an extent by the conditions of. service, but all 
equipments have a common feature in tha accelerating unit, 
which is an automatic device giving full protection to the 
motor, and ensuring that the machine starte or stops in the 
shortest safe time. 

All these equipments are for constant speed machines, but 
they can be used for variable speed machines in conjunction 
with a field rheostat and a relay. i ' 

Standard equipments are designed for capacities up (o 
10 H. Pp. and for voltages up to 550. Non-reversing control 
equipments without dynamic braking can also be 0 
up to 15 H.P. at 200/250 volts, and up to 25 H. p. at 400/550 
volts. i 

The operation of the equipment is as follows :—When the 
control switch is closed, current flows through the motor 
armature, which is then in series with the full starting 
resistance and the first coil of the series contactor or accelera- 
tor, and the motor starts up slowly. 

Ae the speed increases, the current taken from the line 
decreases, and when it reaches the value for which the 


Fic. 1.—CoNTROLLER FOR B. T. H. MAchixE Toot CONTROL. 


accelerator is set the first contactor closes and cuts out a 
section of the starting resistance. This resulte in a fresh cur- 
rent increment, and the operation is repeated by each con- 
tactor until the whole of the starting resistance is cut out 
and the motor is connected to the line. 

The accelerator is designed so that each section of the resist- 
ance is cut out in the shortest safe time, while the motor 
current is kept within safe limits. 

Each contactor switch is automatically locked open so long 
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as the current flowing through its coil exceeds the value for 
which it is set. The motor is thus protected against excess 
current at each step of the accelerator. 

On moving the control switch to the off position, the 
ors disconnected from the line, and consequently comes 
to rest. | 

Where a quick stop is required, this is accomplished by 
means of & controller arranged for dynamic braking. When 
the handle of this controller is moved to the braking posi- 
tion the connections are changed, so that all the starting 
resistance 18 connected in series with the motor armature. 
The motor is then quickly brought to rest by dynamic braking, 
the contactor switches in this case acting ae a retarding device 
and cutting out the resistance step by step ae the speed of 
the motor decreases. : 

The ‘accelerating unit consists of a number of series con- 
tactors, or electrically-operated switches, mounted on a elate 


Fic. 2.—PvsH-BvUTTON SWITCH FOR B. T. H. MACHINE 
Toou CONTROL. 


base, behind which the etarting resistance is mounted, the 
whole unit being totally enclosed in an iron box suitable for 
attaching to a wall. 

Each contactor when closed short-circuits a section of the 
starting resistance, so that when all the contactors are closed, 
the motor is connected direct to the line. 

The special feature of these contactore is that they remain 
open if the current passing through the series-operating coil 
exceeds a predetermined value, and close immediately the 
current decreases to that value. 

The first contactor coil is connected in series with the start- 
ing resistance, so that on closing the control switch the cur- 
rent passes through this contactor coil. As the motor 
accelerates the current decreases until it reaches the predeter- 
mined value at which the contactor is set to operate. The 
first contactor switch immediately closes and short-circuite 
the first section of the starting resistance, at the same time 
completing the circuit through the second contactor coil. 
This short-circuiting of the starting resistance causes an 
instantaneous current increase, which locks the second con- 


Fic. 3.—Main Switcas Fuse ror B.T.H. MACHINE 
TooL CONTROL. 


tactor in the open position until the current again decreases 
to the predetermined value due to the speeding up of the 
motor. Each section of the starting resistance is short-cir- 
cuited in a similar manner. 

The whole device is extremely simple, due to the fact that 
the coil used for closing the contactor is also used to hold it 
open until the current has decreased to a safe value. The 
coil, being a series coil, is wound with wire or strip of ample 
section so that it is not likely to be damaged by the instan- 
taneous current rushes. 

The controllers supplied for these equipments are three-way 
ewitches built in the form of drum type controllers, and are 
supplied for reversing or non-reversing. 

e controllers supplied for non-reversing control equip- 
ments, as well as those for reversing control equipments, are 
fitted with crank handles which can be moved to any of 
three stops. In the case of the former for forward running 


or for braking positions, and in the CAS of reversing con- 
trollers with dynamic braking, these "Ops correspond to 
forward running, braking, and reverse TUnning positions. For 
those without dynamic braking, the stops Correspond to for- 
ward running, off and reverse running Positions. 

Controllers are fitted with magnetic blow-out coils, and are 
suitable for breaking the main current. 

The main switch fuse is of the double-pole quick-break 
type, enclosed in a cast-iron case. 


Fic. 4.—ACCELERATING Unit ror B. T. H. MAchINR Toon 
CONTROL (cover removed). 


Equipments without dynamic braking can be supplied with 
push-button control, in which case the connections are 
specially arranged, so that the result obtained on pressing any 
one button is maintained after releasing the button, and con- 
tinues until a separate button is pressed. 

The construction of this control switch is shown in the 
illustration. The contacts are mounted on a slate base and 
enclosed by a metal case, through which the push buttons 
. , . , 

hen variable epeed control is required, the foregoing 
equipments must be supplemented by a hand-operated field 
rheostat and a field relay to prevent the motor being started 
with a weak field. 

The relay supplied for this extra equipment permite the 
motor to be stopped and then started again without the risk 
of etarting on & weak field and without the operator having 
to pay attention to the position of the rheostat handle. Thus, 
when the field rheostat hae been set for & certain cutting 


speed, the motor will automatically run up to that cutting 


speed when restarted after a stoppage. 

The control] equipment described above is supplied by the 
British Thomeon-Houston Co., Ltd., of Rugby, and is giving 
satisfactory service, not only in their own, but in many other 
works throughout the world. 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


Mr. J. R. BEARD'8 paper was discussed at a meeting of the 
YORKSHIRE LocaL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS, on January 12th, at Leeds, 

The CHAIRMAN, Mr. H. H. WRIOGHT, said that in many York- 
shire industrial districts the demand for power had grown at 
euch a rate during the past few years that the station engi- 
neer had found some difficulty in keeping pace with it, the 
consequence being that many of the feedere were already over- 
loaded; new feeders and transformer stations had had to be 
put down, and many questions had arisen similar to those 
dealt with in the paper. He thought the author erred on the 
side of safety in giving 22} years as the period of depreciation 
for underground cables. The committee appoin by the 
INSTITUTION last year to investigate thie question had come to 
the conclusion that a life of 30 years should be allowed for 
all classes of underground cables 1f laid with proper regard to 
the nature of the soil, and suggested 60 years as the life of 
conduits. In the lay-out of a distribution system it was not 
the first cost of switchgear that was so important as the fact 
that by the choice of suitable discriminating gear a saving of 
many times the cost of the gear might be made in mains, etc. 
The author made out a very strong case for core balancing and 
split-conductor systems of procu; but there were many 
existing systems to which they could not be applied. 

Mr. J. E. Storr said he believed that distribution of power 
to the consumer's terminals for transformation on the site 
was undoubtedly the method by which they would have to 


= o. bem — 


» lb m ms 


Vol, 78. No. 1,993, nn 4,1916] THE ELECTRICAL . REVIEW, 


157 


transmit their larger loads in the future. He thought the 
general utility of the W transmission would be 
enhanced if the gear could be standardised on a pressure of 
11,000 volte. The overhead system was undoubtedly the 
method by which the early development of an undertaking, 
which had a large area to cover, could be dealt with. He 
thought that pressures were bound to increase rather 
than remain stationary, but feared that the splitting-up of a 
20,000-volt main te make it economical between sub-stations 
at euch a high voltage would mean more than the number of 
switches allowed for intermediate sub-stations. 

Mr. W. Lana thought that all practice showed that the 
survey of the route and thé estimate of the probable demands 
that would be made for electrical power on that route were 
often very far short of what actually took place during a very 
short period. This had been instanced very especially during 
the war period; loads had come on to the mains that were 
never anticipated by the most sanguine of them. The value 
of the scrap copper of underground cables would, he thought, 
be more than: that of the overhead lines. | 

Mr. A. R. CHAYTOR said he thought the best reason for the 
general neglect of the formula was given by fig. 4, which 
showed that for quite a considerable portion of the curve the 
annual cost was practically the same. It was hardly worth 
while, unless it was a very big undertaking, to work out the 
formula. He thought the scrap value after 174 yeare of over- 
head lines would be nearer 10 per cent. than 20 per cent. With 
regard to underground mains and the 224 years, he would 
give a 20 r cent. value and think the mains had 20 per cent. 
of their life left. It was usually forgotten that it was ible 
to take underground cables across fields for considerable dis- 
tances; people compared the cost of overhead lines with 
underground cables to the disadvantage of the latter, from the 
fact that they were usually laid through the busy portions of 
towns and had to bear the cost of reinstatement of pavement. 

Mr. J. SHEPHERD said he did not think the author gave full 
value to the overhead system; in England they did not use 
that system to anything like the extent that they did in other 
countries. At Zurich they had actually put up overhead 
lines for a distance of something like 80 miles. The same 
system was shortly to be introduced in Berlin. All the inner 
stations in Berlin were being shut down, and the entire power, 
which would certainly run to 500,000 Kw., would be trane- 
mitted by the overhead system a matter of something like 
90 or100 miles. If they could do that abroad he thought the 
tme would come when, in England, they would have to 
adopt the overhead system for higher voltages. The Treasury 

allowed 25 years for the life of a cable, but he did 
not see, if cables were laid solid where no surface water came 
into contact with the lead, why they should not last 100 years. 
À good deal had been said about the calculation of the econo- 
mical area, but if the data were incorrect all the calculations 
would be inaccurate. In getting out this economical area he 
did not think the author had made any allowance for the 
capital value of the plant required to compensate for the 
losses in the cable. 

Mr. WILSON HARTNELL said that no engineer in his senses 
would put down an underground wire if he could put the 
wire above ground. In most of the British Colonies, wherever 
public opinion was not against it, ‘all the wires were put 
above ground. The Yorkshire Power Co. was ing its 
wires where it could, but what he thought was ed was 
some very drastic legislation to empower the company to 
l 1 wires over any land, irrespective of what the owners 

of t pne rty thought of the matter. 


Mr. J. H. SHaw said he desired to say a good word. for the | 


“change-over tee'' system. In the undertaking with which 
he was connected it had been in operation for 10 years, and 
he believed they had only had six faults on some 60 miles of 
extra-high-tension mains. The author discussed the diversity 
factor as helping the interconnected eystem; that might be 
al right for the North-East Coast, but in towns where the 
trades were eimilar and started more or less at the same time, 
and left off at the eame time, there was no diversity factor. 
The AuTHOR, in the course of his reply, said the 224 years 
for cables was not intended to be taken as an actual figure; 
it amply worked out at that owing to his taking 2 per cent. 
He was very glad that his capital charges had been criticised 
as being on the high side. He still felt, however, that the 
gure was somewhere about what it should be, and it did not 
really conflict with the Local Government Board's revieed 
figures so much as appeared. He agreed that the life of cables 
was probably very much more than 223 years, and in the 
Newcastle district in very few cases had any serious deprecia- 
tion of cables been found; many of them had been in since 
1901, and some which were put in then were as eound to-day 
as ever. Core balancing was not mentioned in the paper, but 
his people had used quite a lot of so-called core-balancing 
protection on single-ended feeders and on rotary-converter 
transformers, where it was very useful in giving an instan- 
taneous trip on faults. . He rather doubted whether one could 
usefully standardise voltages at present; what should be 
standardised was the frequency. His firm were putting up 
large mileages of overhead lines at present; there was no 
doubt, however, that in the North-East Coast district, if one 
talked to the operation people they would ask for cables every 


time. There were many ways in which overhead lines could 


be damaged, quite apart from questions of design; for 
example, they could not do away with hay blowing off a hay- 
rick. The overhead lines were found to be useful in the early 


stages of development. Recently his firm had connected u 
a very big amount of'munition load, and, in all cases, it hac 
been so easy to do it that the supply had been available months 
before the firms had been ready to take 1t, although, in many 
caees, they were seven or eight miles from the company's power 
stations. The split-conductor for use on existing cables by 
running them in duplicate had been developed, and was now 
in quite successful operation. He believed his firm found 
that 21 switches per sub-station was quite a reasonable figure. 
In the majority of sub-stations they only required two. He 
could not agree that the old rule-of-thumb was all right, but 
it was rather a surprise to him, in going through these calcu- 
lations, to find that the densities came down to about the old 
figure of 1,000 amps. per sq. in. They had taken under- 

round cables in many instances across fields, and, as a rule, 
it was more difficult to arrange for overhead lines. In open 
agricultural country the cables would have to be laid deeper 
than they had to be in the roads. He believed in Berli 
they were experimenting with something like 60,000-volt 
underground cables. When he said that there were twice as 
many faults in overhead lines as in cables, they must not 
conclude that there was a great number of faults on the 
former. It simply meant that there were very few faults in 
the cables, and the number of faults they got on the overhead 
lines was quite sufficient to annoy consumers and, hence, 
generally forbade their use. Inductance in feeders had the 
disadvantage of tending to limit the area of distribution, and 
it should be avoided. The Americans, who strongly recom- 
mended inductance in feeders, were the people who had done 
nothing to develop switch design for about ten years. They 
brought out, ten years ago, a switchgear which was better 
than they had in England, but he did not think that that 
position of affairs obtained now. Rotary condensers had been 
used in two cases in Durham, with very satisfactory results. 
He quite agreed that one could do too much calculation in 
designing actual extensions. He had allowed for the capital 
value of the plant to supply the losses. In America water- 
power tranemission had forced them into the use of very high 
voltages, and his eyes had been very much opened by some 
figures he had seen in an American paper with regard to the 
number of breakdowns on overhead lines on a large system. 
The figures were half-a-dozen times as great as one would 
expect on an English system. One thing which explained 
the use of overload lines in America was that there they did 
no mind a temporary interruption so much as did English 
people. Electrical people in America had got a free field, and 
if consumers did not want their supply they need not have it. 
In England, however, circumstances were entirely opposite. 
Here electricity competed all the time against other forms of 
power and lighting. On the North-East Coast it was almost 
invariably possible to couple up consumers on the inter- 
connected system without any consideration whatever for the 
effect it would have on the protective arrangements of the 
rest of the system. On the North-East Coast they had very 
varied industries, and the industries themselves had very 
variable loads, and it was not a question of starting up a big 
block of machinery at a certain time and shutting it down at 
another time. The cost of the protective devices, he thought, 
could be readily explained by the fact that they had, up to 
the pecus been used on very large eystems, and the corree- 
ponding switchgear had been develo to suit these systema, 
and that was very expensive. If there was a demand for, 
say, the split-conductor system on lighter forms of gear, it 
should be readily designed to suit requirements. 


ELECTRICAL ENGINEERS AND THE 
MOTOR CAR TRADE. 


A QUESTION of some importance to electrical engineers was 
discussed at the meeting of the Agente' Bection, Ltd., and 
the Motor Trade Association, which has juet been held at 
Leeds. It may be mentioned that the first-named body is 
the Agents’ Branch of the Society of Motor Manufacturers 
and Traders, while the M.T.A., as it is usually known, is an 
association of motor traders whose object is that of prevent- 
ing, as far ae possible, other than recognised and legitimate 
motor traders from securing trade terms, and of preventing 
price-cutting in manufacturers’ standard productions. The 
main point under discussion was whether electrical engineers 
were entitled to trade terms on motor goods. 

The opening speaker was Mr. G. Husert Woops, of the 
British Westinghouse Co., Ltd., who stated that, as regards 
his company, tbe matter of electricians was a difficult one. 
The difficulty arose from the fact that they had a large num- 
ber of electrical customers all over the country who were 
entitled to trade terms on electrical parts. Therefore, if 
trade terms were given to a firm on a dynamo which was 
going to be put on the floor, the question was naturallv asked 
why trade terms should not also be given on a dynamo 
which was going to be put on a motor car. It was difficult 
for a manufacturing company to eay, “unless you are selling 
motor cars, we cannot give you trade terms." He thought 
electrical motors would be very prevalent in the future, and 
he considered the right thing for both bodies was to legislate 
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for a condition of things which could be seen coming, before 
it came. It would not necessarily be assumed that because 
electrica] firms were admitted to membership of the Motor 
Trade Association, they were entitled to the same terms as 
motor agents. Manufacturers could give them a discount of 
some sort or other, but continue to give to the members of 
the motor trade the same discount as at present. Mr. Woods 
concluded by stating that if it would help matters along, he 
would propose that a clase for electrical engineers be formed 
by the Motor Trade Association, and that they be admitted 
under that category provided their applications were pro- 
posed by the local division of the Association. 

Mr. A. Goopwin, of Messrs. C. A. Vandervell & Co., Ltd., 
said that he did not agree with Mr. Woods’ remarks as to it 
being difficult to define the difference between trade in a 
dynamo that was to be fixed on a floor and one that was to 
be affixed to a car. In his opinion, the line of demarcation 
was one of definite character. en a received an 
application for trade terms from electrical people, there waa 
generally something which cropped up in the correspondence, 
or on the notepaper of the firm applying for trade terms that 
would give some clue as to the class of bueinees the firm in 
question were doing. As regards his company, if the note- 
paper did not give any indication, their travellers on the spot 
made certain inquiries. In the case of lamp bulbs, however, 
it was impossible to refuse to supply them at full trade terms 
to any electrical firm in the trade, and, therefore, in his 
opinion, Mr. Woods’ suggestion that the manufacturers 
ehould give electrical firms one class of terms and the legiti- 
mate motor trader another was one that could scarcely be 
followed in practice, although very nice in theory. The point 
was to give the manufacturer some basis to work upon, but 
he did not think the organisation could move in the matter 
as to where the line of demarcation should be drawn. 

Mr. A. NokLl Mosss, of the Pytchley Autocar Co., Ltd., of 
Northampton, expressed the opinion that electrical firms 
should not be included in the M.T.A. It was, however, going 
too far to say that nobody but motor firms legitimately in 
the motor trade should be supplied with accessories in the 
electrical line which were fixed on motor cars at any discount 
whatever. If a few lamp bulbs were sold by electrical firms 
and used on motor cars, surely they could stand that. He 
thought the Association should go for simplicity, and that it 
would be sufficient to say that electrical firms should have 
trade terms on proper electrical goods without bringing them 
no 1 8 Association. He would propose a resolution to that 
effect. l 

In closing the discussion, the Chairman, Mr. A. R. ATKEY, 
of Nottingham, said that it was no use trying to close one’s 
eyes to the fact that the bona-fide electrical engineer was not 
only entitled to trade terms on electrical goods, but was loom- 
ing on the horizon ae one of the most important factors in 
connection with the motor industry, and if a deaf ear were 
turned to their application to join the Association, the time 
might come when the Association might feel eorry, and elec- 
trical firms might decline to carry out the interests of the 
trade. The ideal of the Association was not to provens any- 
body earning a legitimate livelihood, but to embrace in the 
ranks and cover by ite influence all those who could help in 
the general advance of the movement. The question the 
meeting had to decide was as to whether they would admit 
electrical engineering firms to a section, or whether thev 
would close the Association against them and leave them out- 
side and uncontrolled. 

Eventually the following resolution was adopted :—'' That 
in the opinion of this meeting electrical engineers shall be 
entitled to trade terme on electrical goods, but shall not be 
entitled to membership of the Agents’ Section, Ltd., or the 
Motor Trade Association, or to trade terms on motor cars or 
accessories other than electrical, and that price maintenance 
agreements must be obtained from them.” 

Commenting on the meeting, the Motor Trader, to whom 
we are indebted for our summary of the proceedings, con- 
cludes :—‘‘ On the whole, the resolution, though in the nature 
. of a via media, provides an acceptable solution of the problem. 
Electrical engineers may have no more than an academical 
interest in the motor trade. but to suggest that the manufac- 
turers of electrical goods should recognise the distinction be- 
tween motor and non-motor goods in supplying them would 
be imposing an almost impossible obligation. It is desirable, 
however, that eligibility for trade terms on one class of motor 
goods should not carry with it a similar privilege in regard to 
all motor goods.” 


ELECTRIC GENERATING STATIONS IN CHINA. 
By Pror. C. A. MIDDLETON SMITH, M. Sc., A. M. I. E. E. 


(Abstract of paper read before the HONG-RONG LocaL CENTRE 
OF THE [NsTITUTION OF ELECTRICAL ENGINEERS.) 


CHINA is a country which. for practical purposes, is entirely 
devoid of roads, It is quite probable that 90 per cent. of the 
inhabitants of China have never heard of a eteam engine, or 
of a heat engine of any description. The number of Chinese 
who have any idea of what is meant by the words electrical 
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power station cannot be one-tenth a ode per cent. of the 
population. Possibly about 10 per Cent. of the people have 
seen the ordinary electric lamp, and about one-tenth of that 
number have seen a gas lamp. 
In the whole of China there are only three places in which 
modern industrialism is even attempted on any scale such as 
is common in towns of, say, 50,000 inhabitants in a rep 
These places are Hong-Kong (a British colony), Shanghai (a 
foreign settlement), and Hankow. In these places the work 
of the electrical engineer is very much in evidence. 

The Hong-Kong dockyards probably employ about 600 Euro- 


peans and about 7,000 Chinese workmen. 


The three dockyards are well equipped with all modern 
machine tools, many of which are motor-driven. In the 
Taikoo Dockyard there is a large.central power station con- 
taining 1,000-B.H.P. gas engines and continuous-current gene- 
rators with a total capacity of 2,250 kw. Mond gas producers. 
supply the fuel for the engines. In the Naval Dockyard there 
is a central station with steam and Diesel engines. 

In the colony of Hong-Kong there are two public electricity 
supply companies. That which is on the island and supplies 
the city of Victoria has a station containing. 2,000 kw. of 
Diesel engines and 600 Kw. of steam engines, and a new 
steam turbine-driven station is being planned. The present 
price of electrical 1 as Sod by this company ie 6d. 
per unit for lighting and 13d. and 14d. for power. There is also 
& separate generating station for eupplying power to the tram- 
ways. This is steam-driven, and probably wil disappear in 
time. The Hong-Kong University has ite own central etation, 
installed largely for educational work, with a total capacity of 
rather over 100 H.. of gas, oil, and steam engines, a steam 
turbine, and a Pelton wheel. 

In Kowloon, on the mainland portion of the colony of Hong- 
Kong, the China Light & Power Co. supply light and power. 
quer plant is rated at 516 KW., but 1,500 Kw. is to be installed 
this year. 

Near Hong-Kong there is the Canton Electric Supply Co. 
Canton is the most populous and progressive city in China. 
There are well over a million inhabitants. The Canton Supply 
Co. uses steam and Diesel engines—it was originally a steam- 
engine station—and its to capacity is 1,540 kw. The 
Chinese shopkeeper is willing to pay high prices for electric 
light, and uses it in a most lavish fashion. 
^ The great centre of electrical development in China is 
Shanghai. The conditions are more favourable in Shanghar 
than in any other place in the Far East for such enterprise, 
but at the same time many opportunities have been seized 
there which might easily have been lost. 

The Shanghai generating station compares most favourabl 
with anything of its kind in Europe or America. It is, indeed, 
a model for the Far East, and British engineers should be 
very proud of the fact that it has been built up under the 
‘direct personal supervision of a Britisher.* 

The station is eteam-driven with two 5,000-kw. and two 
2.000-kw. turbines. Quite recently the chief engineer has 
suggested extensions which amount to 20,000 kw. It is 
almost certain that this region will be the first part of China 
to develop works and factories on & large ecale. 

An English firm have inetalled 102 steam engines in China, 
with a total rating of 28,960 p.H.P. Most of these are used 
for electricity supply. 

Another British firm have installed in North China at Soo- 
chow a 375-kw. 3-phase alternator, direct-coupled to a high- 
speed steam engine, complete with high-tension ewitchboard, 
etc. In Chang Chow there is a 150-Kw. 3-phase alternator 
direct-coupled to a high-speed steam engine complete with 
water-tube boilers, high-tension switchboard, transformers, 
etc. In Tientsin there are two 75-Kw. continuous-current 
generators coupled to high-speed steam engines, supplied for 
extension lighting of the Japanese settlement. Further con- 
tracts recently secured are for the lighting of two other large 
Chinese cities; the electrical plant consiste of one 200-Kw. and 
one 150-kw, 3-phase alternator. A large number of single- 
phase and 3-phase motore from 5 up to 100 H. p. have also 
been supplied for use in cotton mills and other factories. An 
outlet for electrical plant is found in up-country hospitals, 
missions, and private Chinese residences where small dynamoe 
driven by oil engines are very much in favour. Many small 
steam engines and dynamos for lighting river steamers have 
been sent to South China, as well ae small oil-driven sets for 
hotels and private houses. 

A merchant firm state that they have supplied various 
electric lighting installations in South China, including a 
large number of small private plante from 1 Kw. to 10 gw.: 
also one 19-kw. 100-volt continuous-current set direct-coupled 
to a vertical semi Diesel engine at Tung Shan, Canton. A 
tA European firm have supplied important plants in the 

uth. 

In the case of the new installations the general practice at 
present seems to show that the Chinese commence on a scale 
of rather under 100 Kw. Take a small oil-engine installation 
of 50 Kw. The capital cost of the engines, foundations, 
dynamos, and switchboard would be (roughly) $13,000 (£1,300). 

A rough building and land would probably bring it up to 
515.000 (£1,500). 

We find at the University that crude oil can be used as fuel 

to cost less than 2} cents (id.) per unit; lubricating oil, and 


*A full description of this station appeared in the Etec. 
Rev. of November 5th, 12th and 19th, 1915. 


Vol. 78. No. 1,993, FEBRUARY 4, i916.) THE ELECTRICAL REVIEW. 


159 


waste, etc., say 4 cent (id.) per unit. Wages for supervision, 
drivers, etc., $200 (£20) a month, say $2,400 (£240) per 
annum. The output of the station is reckoned at 50,000 unite 
per annum. The total generating costs are about 11 cente. 
(21d.) per unit. As overhead mains may be used, the distribu- 
tion costs are low. Experience has shown that the Chinese will 
pay 25 cents (61d.) a unit, and there is clearly a very good 
margin of profit. 

There is practically no legislation in China concerning 
electric supply, and if progress continues as at present, there 
will be endless annoyance and confusion for engineers and 
customers in a few years. 


After two years of study of the subject, the author has the 


impreesion that at present the demand for electrical apparatus 
in China is on a comparatively small scale. Shanghai is the 
one great exception. 

There is & great desire among all classes of the Chinese 
to have electric light, and experience in and around Hong- 
Kong seems to prove that they are quite willing to pay for 1t 
at even extravagant prices. 

The plants already installed are having an educational 
effect. In nearly all cases extensions are contemplated. 

The Chinese are particularly anxious to make use of applied 
science. The simple statement that, of the 167 students in 
the Hong-Kong University, 92 have selected engineering as a 
profession, shows quite clearly the direction of the thoughte 
of the more progressive parents. 

Up till the present there hae been practically nothing in the 
nature of an educative campaign on behalf of electrical 
machinery in China. There are difficulties, financial and 
administrative, to be overcome before this market is greatly 
increased, but the greatest difficulty of all is to provide object 
lessons to the Chinese, and to supply information and. un- 
biased advice. In the furtherance of that work the Engineer- 
ing Department of the Hong-Kong University will be happy 
to do ita utmost. 

The 1 ou companies are busily extending their market 
all over China. Possibly the immediate developments inland 
Will be brought about by the use of oil engines or water tur- 
bines. The use of coal inland is not probable in the immediate 
future. Even in South China it is necessary to use Japanese 
coal, and the price seems to be about $10 (£1) per ton. The 
fuel problem is one that will be solved easily, when the 


Chinese begin properly to develop their own natural resources. 


The electrical engineer has to compete only with such crude 
illuminants as the candle and oil lamp. 


In the discussion that followed, Mr. E. T. WiLLiAMS said 
that without co-operation Great Britain could not hope to 
reap the Pesos of electrical work in a vast country like 
China. If this prospective market was to be really exploited, 
what was wanted was co-operation embracing the selling of 
machinery, the undertaking of contracts, and the devising 
and financing of electrical schemes; in other words, they must 
employ in China methods adapted to the circumstances of 
the country. ‘The electrical and engineering firms of Great 
Britain should combine their resources for China, and then, 
having studied the possibilities, should distribute throughout 
the country a properly organised business network, largely 
exposed of educated Chinese engineers under European 
control. This organisation should conduct in China the buei- 
ness of the united British interests. In time it would become 
a self-supporting organisation, and would create a great 
demand for the electrical manufactures of Great Britain. 

Mr. D. W. MuNTON said that, assuming that a Chinese 
came down from the interiomto purchase machinery, he was 
zenerally discovered by the various compradores, into whose 
clutches he fell; not one, but several estimates were sub- 
initted, and disastrous competition followed, the result of 
which was that, in order to be in the running, the very 
minimum of machinery was offered, together with a vaguely 
worded tender. When the contract was finally awarded, the 
firm in question generally began to consider what items not 
absolutely indispensable could be cut out. Unfortunately, 
contractors of repute there had to compete with firms who 
«ld anything from tintacks to aeroplanes; and some of these 
hrms, having very little in the way of reputation to live up to, 
promised anything, and seldom fulfilled their promises. 

Mr. W. L. Carrer said that it was not true that industrially 
the country was unorganised. China was the cradle of trade 
unionism, and the guilds had held complete control for many 
centuries. It was due to the great efficiency of these guilds 
that this people had resisted the introduction of modern 
methods into their ancient industries. Before any large 
schemes could come to fruition the whole question of security 
lor both foreign and native capital would have to be satisfac- 
torily settled. 

Prof. T. H. MATTHEWMAN held that if electricity was to 
ippeal to the majority of China's millions. it would be from 
the standpoint of it& economy as compared with exieting illu- 
ininante. This was the vital point in a country such as China, 
where the scale of living was so low. He bore out what the 
author said about the importance of the engineering graduate 
as 3 factor in the development of the electrical industry in 
China. The American manufacturer had realised the import- 
ance of training such graduates, who came back to China to 
represent these firms and push American goods. If British 
manufacturers would offer similar conditions, it would be 
greatly to their advantage in the future. 


Mr. G. E. MARLEY emphasised the 


and China generally for the unbia 


lent example of co-operation. 


= 


reat need in Hong-Kong 


consulting engineer. 
Prof. SMITH, in reply, agreed with Mr. Williams concerni 
co-operation, and mentioned that the British Electrical a 
Allied Manufacturers’ Association had guaranteed the elec- 
trical equipment for the Hong-Kong University—a most excel- 
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sew 


THE figures given below show the imports of electrical and 
ear 1914, according to 
t will be observed that 
in both years German trade predominated in practically every 
branch. The growing share of the United States is a note- 
ses of com- 


similar goods into Spain during the 
the official statistics recently issued. 


worthy. 


considerable) have been added: 


The figures for 1913 are given for pu 
parison, and notes of increases and decreases (whi 


1913. 1914. 

Arc lamps.— Pesetas. Pesetas. 

From Germany 90,000 66,000 
» France m 18,000 10,000 
» Great Britain 83,000 ,000 
„ Other countries 11,000 10,000 

Total 202,000 115,000 

Dynamos, electric motors, induction coils, 
resistances, transformers, etc., up to 
400 kg. weight.— | 

From Germany 5,269,000 2,806,000 
„ France = 1,270,000 575, 000 
„ Great Britain 967,000 551,000 
„ Switzerland 236,000 132,000 
„ United States 736,000 666, 000 
„ Other countries 498,000 650,000 

Total . 8,976,000 5,390,000 

Ditto, weighing from 401 to 2,500 kg.— 

From Germany 3,395,000 1,597,000 
„ France 786,000 333,000 
„ Great Britain 866,000 399,000 
„ Switzerland 463.000 89,000 
„ United States 890,000 532,000 
„ Other countries. 508,000 412,000 

Total 6,908,000 3,355,000 

Ditto, weighing from 2,501 to 5,000 kg.— 

From Germany E 749,000 387.000 
„ Switzerland ... 217,000 89,000 
„ Great Britain 215,000 63,000 
» United States 743,000 694,000 
„ Other countries 327,000 ; 

Total . 2,251,000 1,569,000 

Ditto, weighing more than 5,000 kg.— 

From Germany 5,634,000 2,564,000 
„ France 713,000 489, 000 
„ Great Britain 266,000 571,000 
„ Switzerland 377,000 189,000 
„ United States . 9,045,000 2,025,000 
„ Other countries 14,000 66,000 

Total ... 10,049,000 5, 904, 000 

Accumulators and electric batteries.— | 

From Germany 60,000 47,000 
„ France a 66,000 68,000 
„ Great Britain 104, 000 17,000 
„ United States 16,000 23,000 
„ Other countries 27,000 37,000 

Total 273,000 192,000 


Cables and wires for electricity, with or without 
insulating material, of 1 cm. dia. or more.— 


From Germany bx .. 9,919,000 
» Great Britain 1,096,000 
„ United States 1,000 
„ Other countries ... 311,000 

Total . 3,737,000 

Ditto, less than 1 cm. in dia.— 

From Germany 296.000 
„ France Em 45,000 
„ Great Britain 105,000 
„ United States 9,000 
„ Other countries 30, 000% 

Total 485, 000 
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ch are very 


Inc. or dec. 


T6111 I 


T1111 


HIFI 


EIE I 


ge» 
y» 
2 
e 


-< <- 


icm 


* 


8 gEZSE 
S S 888238 


D 
— 
* 
Qt 


— 


— 
SSN 


81.000 


- 


160 


THE ELECTRICAL REVIEW. [vel 78. No. 1,993, FEBRUABY 4, 1916. 


———— À— ————————————————————————————————————————'——————————————— áÁ—————Om€———————!—u— «à» 


1913. 1914. Inc. or dec. 

: Pesetas. Pesetas. Pesetas. 

Carbons for arc lamps.— 

From Germany... ... 102,000 63,000 — 39,000 
„ France sis MF 11,000 13,000 + 2,000 
„ Great Britain "m 9,000 15,000 + 6,000 
„ Other countries 3,000 2,000 — 1,000 

Total ae | 125,000 93,000 — 32,000 

Telegraph and telephone apparatus, electric 

meters and parts.— 

From Germany  ..  .. 2,890,000 1,641,000 — 749,000 
„ Belgium on a 55,000 45,000 — 10,000 
„ France M: .. 344,000 174,000 — 170, 000 

„„ Great Britain 677,000 448,000 — ,000 
» Sweden on 90,000 261,000 + 171,000 
„ United States 26,000 11,000 — 15,000 
„ Italy - 83,000 3,000 — ,000 
„ Other countries 41,000 34,000 — 7,000 

Total 3,706, 000 2,617,000 — 1,089,000 

Electrodes.— 

From Germany 14,000 15,000 + 1,000 
js Y we T ide m 13,000 + 13,000 
„ Other countries 15, 000 6,000 9,000 

Total 29,000 34,000 + 5,000 

Incandescent electric lamps, mounted.— 

From Germany 4,667,000 2,105,000 — 2,562,000 
„ France , 347,000 | 48,000 — 299,000 
„ Great Britain 63,000 47,000 — 16,000 
„ Austria 8 158,000 215,000 + 57,000 
„ Other countries 85,000 742,000 + 67, 000 

Total . . 5,990,000 3,157,000 — 2,163,000 

Hydraulic motors. . 

From Germany  .. .. 1,187,000 611,000 — 576,000 
„ France me 244,000 193,000 — 51, 000 
„ Great Britain 47,000 29,000 — 18,000 
„ Switzerland 829,000 387,000 — 442, 000 
„ Other countries 5,000 50,000 + 45,000 

, Total ..  .. 2,812,000 1,270,000 — 1,049,000 

Steam and gas engines (stationary) up 
to 10,000 kg. weight.— | 

From Germany  .. .. 555,000 298,000 — 257,000 
» Great Britain .. . 784,000 490,000 + 294, 000 
„ France zi 1 59,000 88,000 + 29,000 
„ Belgium 2s dg 62,000 247,000 + 185,000 
» Other countries 92,000 60,000* — 32,000 

Total 1,552,000 1,183,000 — 369,000 
* Italy 39,000. 

Ditto, from 10,000 to 25,000 kg. weight.— 

From German 191,000 39,000 — 152,000 
» Great Britain 153,000 112,000 — 41,000 
„ Belgium "n e 71,000 59,000 — 12,000 
„ Other countries 40,000 35,000 — 5,000 

"Total .. 455,000 245,000 — 210,000 

Ditto, over 25,000 kg. weight.— l 

From Germany 3,069,000 579.000 — 2,490,000 
„ Belgium S 140,000 88,000 — 52,000 
» Great Britain 123,000 404,000 + 281,000 
„ Other countries 43,000 163,000“ + 120,000 

Total st .. 3, 375,000 1,234,000 — 2,141,000 
* France 163,000. 

Cylindrical steam boilers.— 

From German 119,000 55,000 — 64,000 
„ Great Britain 356,000 151,000 — 205,000 
„ France 111,000 37,000 — 14,000 
„ Belgium 71,000 92,000 + 21,000 
„ Other countries 1,000 „ — — + 2,000 

Total se .. $658,000 335,000 — 323, 000 

Multitubular boilers.— 

From Great Britain 2,835,000 1,540,000 —  1,995.000 
» Germany 733.000 476,000 — 257.000 
„ Belgium 328,000 196.000 — 132.000 
„ France "e 621.000 346,000 — 275,000 
„ Other countries 64,000 04,000 — 40,000 

Total = 4,581,000 2,582,000 — 1,999,000 


NoTe.—25 Pesetas = £l. 


NEW PATENTS APPLIED FOR, 1916. 


| (NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. TuowrPsoN & Co. 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. ' 


695. '' Trolley system electric tramways.” A. CAwERON. January 17th. 


710. “ Air inlet attachment for sparking plugs of internal combustion 
engines.” J. KNicHT. January 17th. 


721. Electro-magnetic shuttle throwing gear for weaving looms.”  Bacur- 
LET SHUTTLE & Loom Co., ann W. RoutLEDGE. January 17th. 


723. Electrically-operated portable vacuum cleaners.” 
January 17th. 


731. Wireless telegraph transmitters." C. S. FRANKLIN & G. Marcos. 
January 17th. : 


733. Wireless telegraph transmitter." W. S. EwtTwisTLE & G. Marcosi. 
January 17th. 


775. Electric resistances.” W. F. Jonzs. January 18th. 


801. “ Shade-holders for gas or electric light fittings." R. W. McLacHIA«. 
January 18th. 


802. Electric switches." British THomson-Houston Co. (General Elec- 
tric Co., U. S.A.). January 18th. 


812. Combined trench signalling electric lamp and message block." 
J. W. Manper. January 18th. 


820. “Telegraphic transmission of pictures." T. T. Baxer & G. E. Hert. 
January 18th. 


821. Dynamo-clectric machines for the lighting and ignition of internal- 
combustion engines." G. H. Woops. January 18th. 


850. '' Method of control by electro-pneumatic device for playing piano, 
etc., from the keybeard of a concertina.” N. W. M. Horr. January 19th 


ure Electrical relay systems." Sıemens & HaALskz, Axt. Ges. January 
th. 


876. ''Telephone systems." L. C. Bycrave & Retay AuTOMATIC TELEPHONE 
Co. January 19th. ` 


894. ‘Current limiters or mercury meters.” K. PETTERSEN. January 19th. 


904. “ Mica cutting machines in connection with direct-current genera- 
tors.” J. H. Berry & D. A. Turner. January 20th. 


930. Electric lamps." P. E. Weston. January 20th. ; 


948. Electric switches."  TEsTORS FABRIKS-AKTIEBOLAG & J. F. Trsron. 
January 20th. 


951. Electric indicators.” P. M. LINCOLN. January 90th. . 
955. '' Electrical condensers.” H. R. van DEvENTER. January 20th. 
9867. Electric lighting device.“ G. Weissmann. January 20th. 


972. Coin freed telephonic apparatus.” F. M. Barpiwc, G. S. P. SCANTLE- 
BURY, & J. E. SCANTLEBURY. January 20th. 


999. ‘* Sparking plugs and manufacture of same." T. CRosBEE & Soxs 
AND W. J. Spicer. January @lst. 


1,085. ‘* Whistle and electric torch combined." P. B. Rotu. January 22nd. 
1.037. Mouthpiece for telephone instruments.“ J. KNicHT. January Sind. 
1.088. Electric lampholders, adaptors, etc." J. C. Wuhrer. January 


H. ScaoLrv. 


1.040. Electrical machines for use alternatively as motors for starting 
engine: end as generators driven by the engines.“ H. Stevenson. Janu- 
ary 28nd. 


1,053. ‘‘ Couplings for armoured cables and electric conductors for use 
under water." G. Fiorentino & V. C. H. Gipson. January 28nd. 

1.068. Electrolytic extraction of zinc." METALS Extraction CORPORATION, 
H. F. K. Picaro & H. L. Sutman, January 22nd. 


PUBLISHED SPECIFICATIONS. 


12914. 


24,335. ELECTRIC Arc Lamps. G. A. Hughes (trading as London Electric 


Firm). December 19th. 


24,701. AvtoMATIC PHONOGRAPHIC RESPONDING AND Receivinc Devices ror 
USB WITH TELEPHONES. F. Seelau & A. M. Newman. December 28th. (De- 
cember 30th, 1913.) 


e 
1915. 


R3. ELECTRIC CURRENT MODULATORS, MORE PARTICULARLY FOR MICROPHONES, 
ELECTRIC VIBRATORS, AND THE LIKE. F. Morano. January 2nd. 


188. Corp GRIPPING MEANS SUITABLE FOR INCANDESCENT ELECTRIC Lame- 
HOLDERS. C. Pressland. (Cognate application No. 562/15) January 5th. 


190. ELECTRICAL. COMBINED LIGHTING AND STARTING SysTEMS FOR Motos 
VEHICLES AND OTHER PURPOSES. M. Wuillot. January 5th. (January 24tb, 
1914.) 


398. WIRELESS TELTCR ATV. Signal G.m.b.H. January 9th. 


484. ELECTRIC TRANSFORMER AND CIRCUIT ARRANGEMENTS THEREFOR. G. J. 
Van Swaay & H. I. Keus. January 12th. (January 27th, 1914.) 


580. MANUAL AND SEMI-AUTOMATIC TELEPHONE Systems. Relay Automatic 
Telephone Co. & W. Aitken. January 14th. (Cognate application, 869/15.) 


1.802. PHASE ADVANCERS FOR DYNAMO-ELECTRIO MACHINES. G. Kapp. Febru- 
ary 4th. (Cognate application No. 4,795/15.) 


3.710. FRAMES OR RACKS FOR USE iN CHARGING SECONDARY ELECTRIC Bar- 
TERIES. J. G. Patterson. March Stu. 


3,774. ELECTRIC SIGNALLING APPARATUS. E. Walker. March 9th. 

4,564. ELECTRIC Motors. F. Hornby. March 24th. 

5.594. FIELD, TELEPHONE, OR TELEGRAPH Wire Reet. G. Dod. April 14th. 
5,909. TELEPHONE CaLL Rrcorper. F. P. Reid. April 20th. 

6,244. TELEPHONE TRANSMITTERS. M. S. Conner & A. R. Kahl. April 27th 


15,081. Joint rox ELECTRIC Licit FITTINGS, PARTICULARLY APPLICABLE TO 
PokTABLE ELECTRIC. LAMPS. J. C. Forrester (J. W. Dunham, U.S. A.). 
October 25th. j 


i 

Manchuria.— According to Eastern Engineering, a com- 
pony of Chinesa and Raseian capitalista has been organised under 
the name of Energia” to undertake the construction of sn elec- 
t-ic street railway and power plant at Harbin. A joint stock 
company is proposed in which the municipality will take an 
in'erest if a proper franchise is granted. 
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. of the Exchange meetings 


BRITISH INDUSTRY AFTER THE WAR. 


Wuar is to be the outcome of the exhaustive investi- 
gation that has been made by a sub-committee of 
the Advisory Committee to the, Board of Trade on 


Commercial Intelligence? We wish that we could 


expect more than we really do by way of immédiate 
result. The findings of the sub- committee as 
adopted by the committee have been published—for 
our information. That is all that Mr. Runciman 
will or can say at the moment. \The sub- committee 
was a small one (five members), and it only had to 
consider a few selected industries. These circum- 
stances unfortunately open the way for delay, and 
that way the President and his Department elect to 
follow. Why? In the House of Comrhons a few 
weeks ago the President said that many of the re- 
commendations were óf wider scope than the group 
of industries investigated, and that any decision 
thereon must involve considerations of policy affect- 
ing many other industries and interests." Mr. 
responsibility for any 
of its conclusions," but he felt, nevertheless that, 

pending the institution of wider inquiries,” it was 
desirable "for the public to be made acquainted 
with the information so far obtained." How much 
better than a cold douche is this? Yet we cannot 
entirely blame the President for this attitude, for the 
committee itself says that '' the conclusions at which 
we have arrived might be modified in some respects 
were the range of the inquiry to be extended.“ We 
find herein little encouragement to seriously accept 
Mr. Runciman's very confident declaration that 


when the war is over we shall have available 
means for effectively dealing with German indus- 
trial and trading competition, and preventing the 
enemy from ever again “lifting her head" com- 
mercialy, but as the report is in many ways im- 
portant we feel justified in devoting a good deal of 
space to the matter. We hope that the Govern- 
ment will hasten the holding of those wider in- 


quiries. 


The sub-committee was appointed six months 
ago to report what steps should be taken to 
secure the position, after the war, of firms 
who have undertaken industries in consequence 
leading up to the 
British Industries Fair.“ This, in the opinion 
of the committee, restricted its inquiry to 
the following: — (I) Paper manufacture. (2) Print- 
ing trade. (3) Stationery trade. (4) Jewellers’ and 
silversmiths’ trade. (5) Cutlery. (6) Fancy leather. 
(7) Glassware. (8) China and earthenware. (9) 
Toys. (10) Electrical apparatus. (11) Brushes. (12) 
Hardware. And a subsequent one, introduced by 
the President himself (13) Magneto industry. As 
regards (12), as the Wholesale Hardware Club could 
not furnish evidence within the time allowed, that 
branch is not covered. If it had been we should 
have had the unlucky number, and the President’s 
cold douche might have been a foregone conclusion 
instead of, as we regard it, an extremely unpleasant 
surprise. Many of the above classes of industry are 
really no concern of ours as an electrical trade 
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journal, but we must indicate them so that nobody 
magines that this is an electrical report pure and 
simple. We may desire to know what definition the 
committee would give for electrical apparatus. 
En this connection we have to turn to the Cheapside 
Exchange meeting, where all sorts of small stuff, 
of which we have imported large quantities from 
Germany, etc., was brought together, and to the 
British Industries Fair, at the Agricultural Hall, 
where, speaking from memory, we did not see much 
of an electrical character. But though this report 
is not one on electrical trade pure and simple, 
we may derive satisfaction from the circum- 
‘$fance that the committee availed itself some- 
what generously of the information and counsel 
vQuchsafed by the British Electrical and Allied 
Manufacturers’ Association, and we find that in 
several places electrical machinery is referred to, 
which seems hardly to have been intended by the 
instruction to cover electrical apparatus." We 
remember that the secretary of the B. E. A. M. A. 
not long ago told us, in pretty much the same words 
as Mr. Runciman used in his bravest speech in the 
House of Commons, that when the war was finished 
everything would be found in readiness. 
B. E. A. M. A. certainly seems to have tried hard to 
impress a: number of wholesome truths upon the 
minds of the committee; indeed, we believe it has 
succeeded, but then there is sometimes a differ. 
ence between the minds of business men and 
those of our politicians. Something must now 
be done to prevent the Association's efforts, and 
those of the committee, being filed away and for- 
otten. We may hope for much from the Mansion 
ouse, the Sheffield, and other important demon- 
strations intended to impress the Government with 
the necessity for strong and forceful action before 
it is again too late"; we may look for the plain- 
eaking of the Colonies and the desires of our 
les to have effect upon the minds of the over- 
burdened Mr. Runciman and his staff; but the im- 
portant fact remains that, unless we keep at it, 
everything will be far from ready when the war 
ends. We cannot let everything wait while poli- 
tical parties resume their fiscal controversies. The 
President has himself stated that in the trade 
war there are some things that “ cannot wait." 
"This report, restricted though it be in scope. 
„must not be doomed to lie deep in departmental 
dust, for its purpose will not be met if we are to 
consider it as merely useful for making“ the public " 
‘€ acquainted with the information” it contains. 
There is too much of the stereotyped official reply 
‘* your-letter-shall-receive-attention " about this 
ufterance. We confess that we had hoped for 
something better. Whether or not the committee 
has exceeded the anticipated scope in its 
recommendations, there is unquestionably much in 
the report which, to our way of thinking, could be 
adopted forthwith “ without involving considera- 
tions of nolicv affecting many other industries and 
interests " unless with benefit to those industries. 
But we must let the report speak for itself. so we 
are publishing a full abstract, together with its 
recommendations, in our other pages, and would 
urge unon the Government the necessity for taking 
immediate steps fo carry into effect those reforms 
upon which practically everybody is agreed. 
i 


THE recent sharp ups and downs in the 
price of crude rubber have left the market 
for this commodity in a rather uncertain state, and its 
future course is therefore purely problematic, while to some 
extent snbject to the progress of the demand especially on 
the part of big trans-Atlantic manufacturers. There is 
good reason for believing that the latter made full provision 


Rubber. 


The 


for their near requirements some time ago when prices 
were still well under 38. a lb., and although some consider- 
able American buying was again experienced on the sub- 
sequent rapid rise on the way up to over 4s. for plantation 
rubber under the influence of the seriously threatening 
aspect of shipping, the demand from that quarter has been 
of a distinctly more parsimonious character. The fact is 
worth noting, however, that the recent steady fall in prices 
down to about 3s. per Ib. has by no means paralysed the 
trade demand, which has indeed been proceeding on a fairly 
satisfactory scale. When the price was forced up to what 
was generally considered an artificially high level, within a 
period of comparative scarcity on the spot, quite a number 
of consumers kept out of the market, but the subs quent 
fall has given them an opportunity to cover their needs. to 
a moderate extent. The price of the commodity is certainly 
quite high enough in the neighbourhood of 3s., but the 
market, nevertheless, shows wonderful resistance at that 
level in spite of the fact that the position on the spot has 
been eased considerably of late by very liberal arrivals which 
has resulted in a gradual increase of the warehouse stocks. 
There can no longer be any fear of a shortage, for 
indications are precisely the other way, while quite 
heavy quantities are afloat from the Eastern plan- 
tation districts. Eastern shipments are now being 
diverted vid the Cape route for there is not much 
chance of further shipments through the Suez Canal 
for come time to come in view of the precarious state of 
shipping across the Suez Canal and the Mediterranean. 
The rubber coming vid the Cape will probably be a longer 
time in transit, but there is reason for assuming that tbe 
delay thus incurred will not be quite so serious as was 
apprehended at first. The progress of consumption in 
allied and neutral countries within the last six months has 
certainly surpassed the most sanguine expectations, and it is 
pretty certain that this progress will not be materially 
impaired so long as the war lasts, provided prices are kept 
within reasonable bounds. It is well to bear in mind that 
produ tion has been ‘making substantial headway in the 
Eastern plantations. The belief is now in fact expressed 
that the further excess of the output for the current year 
will be considerably above original expectations. There is 
still a little uneasiness on that score in the trans-Atlantic 
trade, and this tends to explain the comparatively keener 
demand which is still being experienced for delivery within 
the next few months, for which a small premium is obtain- 
able over the prices current on the spot. | 


ee ee 


ELSEWHERE in this issue, by the 
courtesy of the Board of Trade, we are 
enabled to publish a report which has 
l been prepared 'by Mr. A. P. Trotter, elec- 
trical adviser to the Board, with regard to the fatal acci- 
dent at Eastbourne on Boxing Day. It will be seen that the 
report makes certain recommendations, to some of which no 
exception can be taken. Obviously, for various reasons, it 
is desirable that the switch-pillars should be placed in side 
streets, and away from the edge of the footpath; this 
would have the advantage of avoiding obstruction to 
traffic, and generally, in the case of new work, there would 
be no difficulty and little expense in following this course. 
Clauses 6 to 8 also appear reasonable, but Clauses 3, 4, and 
5 reflect that epirit which, before the war, could be dis- 
cerned in so many official decrees, expecially in connection 
with electrical undertakings of every description. We refer 
to the bnreaucratic tendency continually to impose fresh 
burdens upon them, to add to the multitude of restrictions 
by which they are bound. i 

New regulations are constantly being drawn up with the 
ohject of saving life, an aim which commands the approval 
of every citizen ; but there is a reasonable limit to all such 
precautions, and care should be taken that the want of a 
due sense of proportion does not lead to the perpetration 
of absurdities. 

In this case, the first on record in which life has been 
lost due to the smashing of a switch-pillar, a result which, 


The Eastbourne 
Switch-pillur 
Fatality. : 


— !ÜÜÜMUUUDDUDLAuMM ag 


Vol 78, No, 1,994, Fanavazy 11, 1916.) THE ELECTRICAL REVIEW. 


163 


Mr. Trotter says, could not have happened if the aggressor 
had been either a gig or a traction engine, but only when 
it was a motor-car, the immediate outcome has been the 
issue of a series of recommendations apparently based upon 
our military experience during the war: retreat beyond the 
reach of the enemy, throw up a first line of defence, 6 in. 
high x 20 ft. long, fortify the position with stone 
fenders or cast-iron spurs, fill the pillar with wire entangle- 
ments so as to ensure short circuits and dead earths, and 
so on—why all this panic? Men and women are dying in 
hundreds around us—in the metropolitan area alone on the 
average three persons are killed every day by vehicles, aud 
nearly 80 are injured, but no suggestion is made to fit 
all vehicles with pneumatic buffers or to provide pedestrians 
with compulsory crinolines. | 

_ As in the case of so many legislative acts, the restric- 
tions thus imposed may introduce other and new dangers. 
For example, if the Eastbourne switch-pillar had been fortified 
with a massive kerb, concrete pillars, &c., as suggested, it 
would not have given way—but the car would, and in all 
probability some of its occupants would have been killed. 
Or a person stepping off or upon the high kerbstone in the 
dark might stumble and crack his skull—many a man has 
lost his life by simpler means. The dangers of street-hoxes 
contaiuing high-pressure apparatus are well known. What 
is the use of trying to stop up mesh by mesh the sieve 
through which human life is always pouring by myriad 
paths ? In our opinion, there is no need for any official 
action arising out of this unique accident. 


AT the recent general meeting of the 

erman Siemens & Halske Co., held in Berlin, Dr. 
Companies After F. A. Spiecker stated, on behalf of the 
the War. directors, that it was well to assume that 
the new financial year would remain under 

the inflaence of the conditions of war, although, perhaps, 
to a diminished extent. It was probably premature to 
form an opinion as to the period following the con- 
clusion of peace, but, from the company’s point of view, 
they believed that they could look forward to it with some 
confidence. The amount of their credit at the banks, and 
that of the Siemens-Schuckert Works, were now greater than 
were shown in the balance-sheets, and the companies, there- 
fore, had at disposal such considerable funds that they 
were fally equal to all demands which could be made upon 
them, especially after the declaration of peace. Con- 
cerning the proposed efforts to establish a Government 
monopoly in the electricity industry, the speaker stated that 
no idea could be formed of the possible effects before 


they knew what the Empire or the individual States had in 


contemplation. The directors’ only interest in the matter 
was for the supply of electric power in the whole of the 
country to develop. If the State assisted this development so 
that electric power was obtainable at low prices, the company’s 
special interests as manufacturers would be assisted too. It 
would be otherwise, however, if the State’s designs and 
measures were to exercise a paralysing effect. The speaker 
said that orders continued to arrive from neutral countries, 
although not to the sme extent as prior to the war. At the 
general meeting of the Electricity Co. (late Scbuckert) of 
Nuremberg, general manager von Petri remarked that not 
much could be said in regard to the company’s foreign 
undertakings because very little information was available. 
The promotion of undertakings abroad had greatly suffered 
under the influence of the war, but the manufacturing 
activity of the Siemens-Schuckert Works had rapidly been 
accommodated to the situation. It had been found that 
business ‘in undertakings outeide of Germany was accom- 
panied by enormous risks. The company, however, would 
not allow iteelf to be disconcerted in its policy in that 
direction, but would continue it after the war though a 
different course would be assumed in the selection of the 
countries and the objects of the undertakings, as a result of 


the experience gained during the war. 


BRITISH TRADE AFTER THE WAR. 


THE following is an abstract of the report of a sub- 
committee of the Advisory Committee to the Board 
of Trade on Commercial Intelligence with respect 
to measures for securing the position, after the war, 
of certain branches of British industry.. Those 
branches are detailed in our leader columns to-day, 
where we comment upon the report. 


The Committee first asked a number of 


The Basis representative firms and trade associations 
. of the interested in the particular branches referred 
Investigation. to, to make observations on the general 


question and in regard to certain possible 
lines of Government action which had been suggested to 
it. Subsequently some of those who submitted memoranda 
appeared before the Committee. An attempt was made 
to form an estimate of the value of the imports into 
this country under normal conditions, of goods of the kinds 
covered by the inquiry, and of the extent to which they are 
imported from enemy sources. Exact data were not available 
in several cases, but a table, from which we make the follow- 
ing extracts, shows approximately for each branch of trade tha 
value of the imports from all sources in 1913, and the values 
of the imports from enemy countries, with, in the last column, 


* 


some remarks as to the other sources of supply. 


Value | Value of imports 
of tots in 1913 fr m 
Item. impo:t.,| Ger-  Aom:ria. Remarks. 
1913. | many. | Hu gary. 
Gasware: 22 Eu e LEM E V d 


£ 
180,000 | The prinefp«l nourse «f eu 
p v. other thaa Germen) là 
"e'gium. 
4,000 | The p i cipal source of sup- 
| ply, other shan Germany, is 


£ 
F iot end mann- 1,885,000 636 0 
facturen  th-reof 
(exo: pt bot nes) 
Bottles v "T 


815,000 | 422,000 


rance. 
Tha exports of United King- 
| dom manufacture under 


! £606,000, of which £40,000 
to Aristah Possessions, and 
£186 000 to foreign countries, 

The ch'ef source of supply is 
France, 

The exports of United King- 
dom manufacture ware 
valued at £318, 00. of which - 
£62,000 to Brit sh Posses- 
sions. and £151,000 to foreign 
oountries. 


China ar d earthen · 
ware: 
Por ‘elaia, china 
ware and par.aa. 


219,000 | 53.030 | — 


Electrical ware, 
door fit ins and 
ohem cal ware. 

Other earshen 
wa e (including 
semi - p»reel un 
and majo.ica). 


54,000 | 50,000 1,000 


716.000 | 617,000 4,000 | The exporte of United Ring- 
dom manufacture were 
valued at £1917,000, of 
which £989,000 to Bri ish 
Puesessiuns, and £928,000 
to foreign countries. 
Goods and electrica! l l 
apperatus (oth » 
tban machinery 
and uainsulated 
wire): 
Toleg: aoh and 
telephone ap- 
paratus. 


252.000 39,000 The imports are chiefly from 

Helginm and Sweden. 

The exp ‘r's cf United King- 
dom manufacture under 
thia head were valn⸗d at 

-, £290,000, of which £195,009 
t: Brith Posserrious, 
£165,000 to foreiga countries, 


— 


196,000 | 156.000 6,000 
Jamp3. 

Parts of. electric | 115,00 | 97,0C0 — 
lampe. 

Unenumerated .. | 254,000 | 112,030 — 


Bleotric g'on 


1 


The remaining imports are 
chi: fly fr mthe U. . A. 

Tbe expor:s of United King- 
dom  mauufacture under 
this head were valued at 
£1 ,063,' 00, of which £494,000 
tn Ariti h Posses-ions, and 
£569,000 to foreign» countries, 

There is a large importation 
from the U.^ A. 

The exports of United 
Kiogdom manufacture 
under his head were valued — 
at £22 9.00, of whch 
£1,063 00) to Rritish Pos- 
sessions, and £1,216,000 to 
foreign cuuutcies. 


Electrical 1,816,000 | 721,000 — 


machinery. 


Magnetos 475, 000 = 


les im tod. 

Tbe value of the imports into the United Kingdom, of goods 
of the kinds included within the cope of the inquiry may 
be taken ae approximately £16,000,000, and of this total nearl 
£7,700,000 represented goods of German origin, and £500,008 
goods of Austro-Hungarian origin. But it has to be remem- 
bered that there is also a large German and Austro-Hungarian 
export of these classes of goods into other parts of the British 
Dominions. In the absence of strictly comparable etatistics 
no absolutely definite figures can be given, but it 18 estimated 
that the total value of such goode imported into the five self- 
governing Dominions and India in 1913 cannot have been lees 
than £3,000,000. Austro-Hungarian competition is noteworthy 
only in the case of jewellery and glassware. As regards Ger- 
man competition in the branches of trade under review, it ig 


500,000 
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to be observed that it is limited, as a rule, to certain special 
lines of goods and does not extend to the whole range of 
articles included in the class; and that in a number of cases 
the exports of United Kingdom manufactures ineluded under 
the same general heading are larger than, or nearly as large 
as, the foreign imports. is 80 as regards china and 
earthenware; telegraph and telephone apparatus; unenu- 
che electrical goods apparatus; and electrical 
machinery. | 

The’ Committee proceeds to the consideration of the detailed 
representations as to the waye in which Government assist- 
ance might be given to the various branches of industry which 
bave been under examination. We quote :— 


“The value of scientific research in indus- 


Industrial try, and the d ility of Government 
Scientific assistance in the promotion thereof, was 
Research. 


55 recognised both in the memoranda 
E io us and by the witnesses who 
appeared before us, though it was admitted that British 
manufacturers and workmen have not always shown them- 
selves in the past eufficiently appreciative of the value of 
scientific investigation into industrial problems, or of tech- 
nical training. In a number of cases reference was made to 
the valuable assistance given by technical institutions to Ger- 
man industry, and, though no very definite evidence on the 
point was adduced, we eee no reason to doubt the validity of 
the opinions expressed. As regards the particular British 
industries with which we are now concerned, very valuable 
work is being done in respect of glass by the University of 
Sheffeld and the Institute of Chemistry (by'the latter body 
especially as regards chemical glassware and optical glass); 
in reepect of bard porcelain, and china and earthenware 
generally, by the School of Pottery at Stoke-on-Trent, which 
18 an interesting example of combined trade enterpriee. . . . 
All these institutions are said to be handicapped by inadequate 
financial reeources. . . . The electrical industry, of course, 
provides a very wide field for scientific industrial research.“ 

At an early stage of the inquiry our attention was directed 
to the fact that an extensive echeme of State aid for industrial 
research had recently been established by a Committee of the 
Privy Oouncil, and is, we understand, to be carried out 
by that department in close communication with the 
Board of ide. We are informed that a strong 
advieory council has been appointed, and that a number 
of applications (including requests for assistance from 
the Sheffield University, the Institute of Chemistry, the 
Stoke Pottery School, and the British Electrical and Allied 
Manufacturers’ Association) are already before that body, and 
that the first grants are being made. We were accordingly 
able to refer to the new Council and the funds at ite disposal 
those witnesses who expressed the desire for State assistance 
in this direction, and to point out to them that the Council 
in its consideration of any applications for help to any parti- 
cular trade would no doubt be largely influenced by the extent 
to which the trade had already shown or would show a dis- 
position to help itself. The new echeme is necessarily experi- 
mental, but it is capable of much enlargement, and we have 
no doubt that if British manufacturers are ready to co-operate 
with the Government in this matter and to avail themselves 
of the facilities pat at tbeir disposal, the operation of the 
echeme will be of very great value to British industry.” 

The recommendations of the Committee on this section of 
the inquiry are as follows: 

Scientific Industrial Research and Training.—(a) Larger 
sums should be placed at the disposal of the new Committee 
ef the Privy Council, and also of the Board of Education, for 
the promotion of scientific and industrial research and 
5 n ; 

(b) The Universities should be encouraged to maintain and 
extend research work devoted to the needs of the main indus- 


try or industries located in their respective districts; and the 


manufacturers engaged in those industries should be en- 
couraged to co-operate with the Universities in such work, 
either through their existing trade associations or through 
aseociations epecially formed for the purpose. Such associa- 
tions should bring to the knowledge of the Universities the 
difficulties and needs of the industries, and give financial and 
other assistance in addition to that afforded by the State. In 
the case of non-localieed industries, trade associations should 
be advised to seek, in respect of centres for research, the 
8 of the Advisory Council of the Committee of the 
vy Council for Scientific and Industrial Research. 

(c) An authoritative record of consultant scientists, chemists, 
and engineers, and of persons engaged in industrial research, 
should be established and maintained by some suitable Gov- 
ernment department, for the use of manufacturers only. 

The Committee next deals with amend- 
ments of the existing law aa to copyright, 
e patente, trade marks, and merchandise 
marks. ''Under this general heading a large number of repre- 
sentations were made. As regards patente, it waa suggested 
by the representative of the fancy leather goods industry, and 
endorsed in some measure by the witness on behalf of the 
ehina and earthenware trade, that an inadequate search is 
made by the Patent Office before applications for patente are 
accepted, and patent rights are granted in resnect of articles 
that have already been upon the market and are in fairly 
common use. It was urged that a more exhaustive inquiry 
should be made, responsible trade associations being taken 
mto.consultation as to the usage of an article for which an 


Patents. 


applicant is claiming a patent. In thie connection reference 
was made to the German and United States practice, and to 
the supposed fact that in Germany the sealing of the patent 
protects the inventor against actions for infringement; but 
we are informed by the Patent Office that whilst both Ger- 
many and the United States profess to make comprehensive 
search, it has proved to be rarely possible to e such a 
search effective, and that in both countries the patents granted 
are subject to revision by the Courts. On this last point it 
was urged that the onus of taking action in the Courts is 
thrown upon the owner of an article already in use, but for 
which a patent has been wrongly granted, and that this is 
an unfair onus to place upon him." Other suggestions were 
made in favour of international reciprocity in patent matters. 
The representatives of the electrical in- 
Electrical dustry made more comprehensive proposals, 
Proposals as nam Aa . 
to Patents. (1) That three classes of patent protection 
created :— 

(a) A short term or petty patent for improvements or modifi- 
cations in design, without provisional protection, and at a low 
cost. 

(b) A long term patent for new inventione, the period of 

rovisional protection being 12 months, and the full period to 
be at least 15 years, with an option to extend it to 21 years 
by payment of increased fees. an 

(c) À patent for discovery of new principles, the patentee 
to be permitted to claim reasonable royalties from patentees 
of a poraus making use of such princip se. f . 

(27 at an attempt be made to bring about the unification 
of the patent laws of the British Empire." 

The Committee consider that the proposals under (1) call 
for more detailed consideration than they have been able to 
give them, but as regards (2) the question of the desirability 
of assimilating the patent laws in the United Kingdom and 
the Self-Governing Dominions formed the subject of discus- 
sions at the Imperial Conferences of 1902, 1907, and 1911, and 
of communications between the various Governments con. 
cerned during the intervening periods. At the Imperial Con- 
ference of 1911 it was unanimously agreed that it is in the 
best interests of the Empire that there should be more uni- 
formity throughout its centres and dependencies in the law of 
copyright, patents, trade marke, companies. e pro 
made by the witnesses would appear therefore to have 
been long anticipated by H.M. Government, and an approach : 
towards uniformity has been made in the recent legis- 
lation of the Australian Commonwealth and New Zealand. 
In this connection some exception was taken to a 
provision of the existing Canadian law, Yael if, after 
the expiration of 12 months from the granting of a patent, 
or any extension of such period, not exceeding one year, which 
may be authorised by the Commissioner of Patents on satis- 
factory cause being shown within three months of the expiry 
of the period, the patentee or any of his representatives or 
assigns, imports or causes to be imported into Canada the 
inventions for which the patent has been granted, the patent 
becomes void as to the interests of the importer. It was 
urged that this provision works to the disadvantage of the 
British manufacturer, ae the importation of any article made 
under a patent in operation in Canada thus invalidates the 
patent, even though manufacture thereunder may be actualy 
carried on in the Dominion, but no clear evidence as to hard- 
ship was adduced in support of this contention. Canada is the 
only one of the Dominions which has thought it necessary to 
einbody euch a provision in its law, and its action ie prob- 
ably due to the geographical propinquity of the United States. 
In contrast to this particular complaint of the B.E.A.M.A., one 
correspondent engaged in the glass eae! urged that all 
Britieh patents should be worked in the United Kingdom, 
and no articles manufactured abroad for which British patents 
are granted should be allowed to be imported (with possible 
exceptions). The same writer was of opinion (which in this 
instance was shared by others) that the provisions of 
patent laws as to compulsory working ehould be more 
stringently enforced. 

The Committee’s recommendations are as follows :— 

Patents.—(a) The efforte which have been made to secure 
uniformity of Patent Law throughout the Empire should be 
continued. (b) The provisions of the law as to the compul- 
sory working of patents in the United Kingdom should be 
more rigorously enforced, and inspectors should be appointed 
to secure that such working is complete and not (as hae fre- 
quently been the case) only partial. (c) The fullest possible 
information ae to enemy patents should be given to British 
firms during the war, and every practicable assistance for 
their use. | 

The evidence presented showed cean 
that there is widespread dissatisfaction wi 
the working of the United Kingdom railway 
system, and a general belief that the State 
railway eystem of Germany is operated greatly to the advan- 
tage of the export trade. Thus as regards china and earthen- 
ware, we were informed that ''the very reasonable cost of 
transport, and the facilities given by the German Government ' 
operate against the (British) pottery manufacturere in compe- 
tition for the trade of the United States and Canada, and of 
our Colonies generally." Whilst we have no evidence that 
rates for inland carriage of goods in Germany are generally 
lower than those prevailing in this country, when due allow- 
ance is made for the differences between the services covered ` 


Transport 
Facilities. 
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disposed to | 
think that there is some foundation for the belief that the ably stipulate that the plant and machinery for the under- ' 
German railway authorities have, as a rule, shown them- takings they assist be of Germen manufacture. We 
selves more ready to give special facilities to individual recognise fully that the conditions of German industry and 
traders, and to have more regard for their individual circum- its rapid growth in a country not possessed of large accumu- 
stances, than has been the policy of the British railway lated financial resources have caused German manufacturers 
companies. It is evident, also, that there is a widespread to be much more dependent on the provision of facilities of 
belief amongst manufacturers and traders generally that the kind now in question than are their British competitors; 
goods are carried inland from British ports at lower that the principles of German banking differ widely from 
rates than those charged for the carriage of British goods those which govern the policy of the British banke, and 
over similar distances, and that whatever theoretic arguments involve serious risk; and that the imposition of conditions as 
may be advanced in justification of euch action by the British to foreign loans might exercise an adverse influence upon 
railways, it does, in fact, operate as an appreciable handicap the position which on had held, until the outbreak of 
to Bnüsh manufacturera in meeting foreign competition. the war, as the chief loan market of the world, with the 
This was urged, for example, by the British Electrical and resultant considerable advantage to British trade as a whole. 
Allied Manufacturers’ Association. It was by the At the same time, eome witnesses appeared to think that there 
representatives of the paper-making industry that railway is a large body of British manufacturers to whom a well- 
companies should be required to divide up any through rates ordered system of industrial banks would be of very appreci- 
charged by them on imported goods, so that the actual rates able assistance. In this connection our attention was drawn 
ed in respect of land carriage could be publicly known. to one disadvantage of the recent development of the joint- 
It was stated that a suspicion existed that foreign imported stock banking system. It was suggested to us that the old 
s are sometimes rated in a different classification to local proprietary banke were more inclined to give credit to 
ritish goods of the eame kind. local emall manufacturers, with whose position they were 
The Committee direct special attention intimately acquainted, than are the great combinations into 
B.E.A.M.A. to two suggestions put forward by the which the local banks have generally been absorbed. 
Suggestions. B.E.A.M.A., namely :— local manager is unable to take the risk which the local banker 
(1) That the Board of Trade should, as often took, and is indisposed to advise his principals to make 
soon a8 possible, call together a conference of representatives any advances which even appear to carry with them any 
of shipowners, railway companies, and the manufacturing element of risk. We are of opinion that there is a good deal 
industries, to discuss the whole question with a view to co- of truth in this view of the situation, and that the develop- 
operation in removing the existing handieaps under which ment of joint-etock banking has in some measure restricted 
British industries labour when in competition with foreign the financial facilities of the smaller industrial enterprises.'' 
producers; and mM The Committee recommends :— 

(2 That an impartial tribunal of the Government be set Financial Assistance.—(a) The Joint Stock Banke should be 
up to exercise the functione of a tribunal for adjusting griev- invited by H.M. Government, 80 eoon as opportunity offere, 
ances existing between railway and transport companies and io consider the poesibility of affording a greater measure of 

ers, more particularly where it can be shown that the assistance to British industrial enterprise. (b) All Govern- 
foreigner ig e at the expense of British industry. ment departments, local authorities, and statutory bodies 

" With regard to the second suggestion, in the opinion of entrusted with the control of moneys raised by taxes or rates, 
the witnesses the Railway and Canale Commission is not a should be under legal obligation to purchase, eo far as pos- 
suitable body for the exercise of these functions, as there is sible, only goods produced within the British Empire. To 
no adequate representation of commercial interests and experi- meet exceptional cases, the Board of Trade might be em- 
ence, and its procedure is both too slow and too costly. We powered to grant licences to public bodies for the purchase 
drew the attention of the witnesses to the fact that the of foreign goods where special circumstances, including, for 
elaborate investigation conducted by the Royal Commission on ‘example, the existence of a combine or trust.“ can be 
au vaya is only in ense owing to the war, and we urged proved. (c) British financial houses concerned in the issue of 
upon them the desirabNity of making full representations to foreign loans in the United Kingdom should be urged to 
that body, and to furnish in support of their case the fullest —— endeavour to secure that preferential treatment be accorded 

ble details, instead of relying, as has not infrequently to British contractors and manufacturers in t of the 
the case, on quite general statements. Reference was public works to be carried out by means of such loans. 
made by some of the witnesses to the advantages which (To be concluded.) 
German trade derives from the facilities for cheap carriage, : 
especially of bulky goods, afforded by its elaborate river and 
canal system, and regret was expressed at the comparative 
inutility to which the British canals have been reduced by 
railway ownership, and at the failure of H.M. Government to 


take any action on the report of the Royal Commission on MUNICIPAL ELECTRICITY SUPPLY AT 
Canals. Attention was drawn by some of the witnesses to 
the handicap im on British manufacturers before the JOHANNESBURG. 


war by the fact that in eome cases British shipping companies 
continental goods from a continental port to extra- 


European destinations at freights lower than, or as low as, By R. TURNBULL MAWDESLEY. 
those charged on the same goods from a British port, even VECES OESTE 
pouce — N goods were actually carried vid such (Concluded from page 155.) 
The Committee's recommendations are :— In the inner areas the cables have been laid underground 


Transport Facilities.—(a) An impartial tribunal should be as far as possible, but in the suburban areas the wires are 


wet up to | secure CoA W ee e i carried overhead, and this is a certain source of trouble 


or by home railways; that ie, that rates charged by British during the very severe lightning storms which occur in the 
shipping companies, shipowners and railways to British — summer months. 
traders shall in no case be higher under similar conditions The street lighting, on those streets along which the cars 


than those charged to traders operating from another country, : j : 
the principle adopted being that ww of payment entities run, is carried out by incandescent lamps suspended from 


traders to equality of services. A definite policy for the the trolley-span wires, and by incandescent lamps on 
provement and extension of the canal system of the United pavement standards elsewhere. 

a pee pou UR iaa A iu pter Mr Average summer and winter load curves are shown in 

Shipping companies should be prohibited from charging higher fig. 12. (It should be noted that, as Johannesburg 1 

rates of freight from British ports than from any North south of the Line, the winter months are from April to 

European porte. September.) 


Industrial a ee a Ee of opinion The carves shown do not differ in any material way, in 
Pinance. manufacturers receive much greater and shape, from those of the moderately-sized lighting station 


readier assistance from banks and financial at home—and it is strikingly obvious, on inspecting the 
houses than do their British competitors. In a number of shape of the Johannesburg load curve, that the installation 


cases it was suggested that German industry, and especiall i 
ihe export trade, is actually subsidised by the German nd of a storage battery of large capacity would be the means of 


ernment, but apart from the special railway rates for export, cutting off the perk, and filling up the valley ater 10 p.m., 
to which reference has already been made, we have no evi- and thus considerably increasing the station efficiency. 
of thie, and we are disposed to think that the belief The great difference between the summer and winter curves 


has no other basis than the banking facilities already men- jg d i i 
: to two causes—one being the cold weather (when 
tioned. Of the importance of these there can be no doubt. ics . . 5 

us it was pointed out to us by the representatives of the many electric heaters are in service), and the other the shop 


B. B. A. M. A. that there have been carried out by German firms, and office lighting, all shops promptly closing at 6 p.m. 
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The direct-current load on the converters is also given, 
and it will be noticed that in the summer time the con- 


verter load drops congiderably before the peak load. The 
reason for this is that the two turbines (6,000 Kw.) on load, 


are loaded up by the a.c. feeder load before the converters 
can be fully loaded on the PD. C. side. 

In the winter time the converters can be fully loaded 
at the peak, as there are then three turbines (9,000 KW.) 
on load. A slight alteration has recently taken place in 


the average shape of the curve, and eepecially the converter 


load curve, owing to the rotary sub-station at Jeppestown 
taking part (about 18 per cent.) of the traction load. When 
the second rotary sub-station at the ** Zoo" is in operation, 
about 30 per cent. of the traction load will be handled by 
the sub-stations ; and the p.c. generators (and convertere) 
in the main station will be relieved of this amount of load. 

During November, 1914, 1,248.457 units were generated 
for lighting and power, and 597.277 units for traction. 
These statistics cover a summer month, and the figures 
would be higher for a winter month. The total nnmher of 
connections made at the end of November was 15,625 Kw. 

Referring briefly to the tramways, there are 124 Cars in 
daily service, the cars being partly of the single-trock 
double-deck type, with the upper deck roofed in, and with 
adjustable blind screens at the sides, and partly double 
bogie cars of the same type. 

There are also in service at the time of writing two 
Tilling-Stevens petrol-electrio single-deck “ pay- s-you- 
enter buses, which are used as feeders to the t'amways. 


FULL LINES ~ AVERAGE SOUTHERN SUMMER (DEC ) LOAD 
WINTER (JUNE) . 


OO TCO . 


Fra. 12.—AvERAGE DAILY LOAD CURVES. 


The minimum fare is 14d. Incidentally, it may be 
observed that until quite recently the ** tickey " (three-penny 
silver piece) was the coin of smallest value in general 
circulation, and even daily newspapers were sold at this price; 
but this artificial price was reduced recently to 1d., which in 
its turn has brought about a more general circulation of 
** coppers.” 

There is an agitation for the substitution of 1d. fares, but 
the general manager, ia a report upon the subject, recom- 
mends the Committee to retain the existing fares for the 
time being; however, there can be little doubt that 1d. 
fares will be substituted in the near future. 

* Change" on the cars is given by means of tokens 
valued at 14d., and books of tickets are on sale at 33 per 
cent. reduction. 

Regarding the permanent-way construction, there is 
nothing of note to be recorded. In the main thoroughfares 
the trolley wires are supported by span wires, and elsewhere 
by side-arm poles. 

One petrol-engine tower-wagon and two track tower- 
wagons are in service for breakdowns and maintenance, and 
the whole of the cars are housed in sheds adjacent to the 
power station. The necessary repair shops, &c., are all 
cantrally situated. 

The tramway traffic returns do not vary to any exteut, 
except upon holidays or fête days. For the week ending 


August 8th, 1914, the figures were (as Compared with the- 
same period of 1913) :— 2 


1914. 1918. 
Oar-miles run ... see SN 66,569 65,873 
-Reosipts $us dos oo» £6,305 14s. £6.586 86. 
Average receipte per car - mile 22 8d. 223 9d. 


The average number of passengers carried monthly is 


2.600.000, and the average car-milage is per month about 
275.000. The present average receipts per car-mile are 
28. 2d., with 9°5 passengers carried per car-mile. 

The concrete and stone building which housed the gas- 
engine plant has been converted partly into a car-repair shop 
and partly into a car-shed. This bailding also contains a 
small motor-generator for the purpose of charging the cells 
of an electric vehicle used in distribution work. 

There is a fleet of three motor-aars for the use of the 
Departmental officials, and a number of motor-cycles for 
the mains foreman, which are all garaged and kept in order 
by the Department. 

Finally, no account of the Johannesburg power plant 
would be complete without some reference to the assistant 
engineers who have shared in the work. Mr. E. T. Price 
is the chief electrical engineering assistant, under whom all 
electrical engineering work is carried out. Mr. J. B. Milford 
is the traffic manager of the tramways, and Mr. O. Pctersen 
the resident station engineer. 


NOTES FROM CANADA. 
{From OUR SPECIAL CORRESPONDENT. ] 


THIS country, like the reat of the Empire, is devoting its energies 
largely to war, and a large part of the trade, even in manufac- 
tures other than war materials, is more or less indirectly an out- 
come of the requirements created by the demand for munitions, 
uniforms, &c Naturally, a good deal of capital is being expended 
on the establishment of new, and the extension of exieting, worke 
and factories for war work, but side by side with this there is a 
considerable amount of planning for the future, based on the con- 
fident expectation that the Allies will be victorioua, 

On the outbreak of war Canada had many unemployed, and 
people wondered how she would come through; but now, owing to 
enlistments and to the enormous increase in the country's trade 
this increase is altogether in exports, as imports bave dropped 
very great! y —there ia but little unemployment and the Dominion 
prospers financially as never before. If only this prosperity were 
unaccompanied by the sadness and sorrows which come to so many 
of those who have relatives at the Front, there would be cause for 
rejoicing indeed. 

Apart from these thiogs, conditions are much as usual; there 
are, of course, no Zeppelin raids and no darkening of streets and 
window lights, and if it were not for the presence of innumerable 
soldiers at every turn, the average man not eng«ged on war work 
would hardly notice much difference from ordinary peace timer. 

In the field of electrical engineering, several fairly big echemes 
are being pr jected. 

At Edmonton, in Alberta, an agreement between the city and 
the Eimonton P »wer Co. has recently been approved. 

The company is to eupply electricity for 80 years, at prices ranging 
from 1'3 cente per KW.-hour to 0:85 cent, acoording to the demand. 
The power of the Sa«katchewan River will be utilised, but an 
artificial lake will have to be oreated, and a total ultimate expen- 
diture of about £1,200,000 is contemplated. Edmonton at pre- 
sent has a steam plant, and the company undertakes to run this 
until the hydroelectrio scheme is in operation, which will be some. 
three or four years hence. 

The Montreal Tramways Co. is increasing its present steam 
plant from 10,000 H.P. to 50,000 H.P., and another plant in this 
city is to be built haviug a capacity of 60,000 H.P. A 15,000-H P. - 
steam turbine unit will be the first to go in. 

One of the great features recently has been the voting of the 
people of various interested municipslities in Ontario on the 
question of hvdro-radials. A little explanation appears necessary 
here: the Hydro-Electric Power Commis-ion of Ontario has for 
some time been working on plans for a system of electric railways 
to form a network linking up the important towns, and providing 
facilities for rapid and cheap passenger and freight service serving 
both towns and rural districts. 

A start on this kind of work was definitely made when the formal 
opening of the London and Port Stanley Railway took place last. 
July. The Commission undertook the work of electrifying this 
line, which was formerly steam-operated, and is about 30 miles 
in length. It has been working suocesrfally since the summer, 
and is now said to be making a profit of about £200 per month. 

At the January elections, which took place on the Ist of this 
month, the people of the towns and country districts concerned 
were kad to vote on the question whether they wished the 
Hydro-Electric Power Commission actively to take up the hydro- 
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radial" work or not. This resolved itself into a question of public 
versus private ownership, and a big fight was made by the advocates 
of the latter, but the Commission carried the day with, in nearly 
every instance, very large majorities. The vote was given on the 
understanding that only preliminary work will ba undertaken 
during the war, as the spending of such a large sum of money as 
even the present plans would involve would be a wrong policy 
just now, covering, as they do, an area nearly as large as 
England, in Southern, dud especially in South-Western, Ontario. 

Another matter closely connected with the foregoing is the absolute 
necessity under which the Commission is even now placed of going 
ahead with some scheme for securing more power. Five or six years 
ago a contract was made with the Ontario Power Co., at Niagara 
Falla, forthe supply of power, in blooks as required, up to a maximum 
of 100,000 H.P. At the time Sir Adam Beck was told that it would 
be 20 years before he would require even 10,000 E. P., or something 
to that effect, but a few weeks ago the Commiseion's maximum 
load exceeded 110,000 H.P., and it is eteadily growing as new muni- 
cipalities are taking power, and those already connected to the 
system are inoreasing their demands. This tremendous growth 
has enabled the Commiasion to reduce the rates charged to the 
municipalities each year, and this month reduced rates for no fewer 
than 66 towns and rural districts have been published; in some 
of them the consumers will get energy for domestic service at as 
low a rate as 0°9 cent per Kw.- hour. 

In order to meet the demand for power, the Commission has had 
to make arrangements with another company at Niagara Falle, 
bat the price being paid is naturally much higher than for the 
100,000 H. P. originally contracted for. 

Plans have already been drawn up by the Commission's engi- 
neers, however, for & scheme whereby 600,000 H.P. can be deve- 
loped at Niagara Falls on the Canadian side, and these will be 
considered by the Provincial Government ‘next month, when it is 
highly probable that approval will be forthcoming, as now that 
the people have expressed their desire to have publicly-owned 
electric railways, the development of this power is a greater 
necessity than ever. 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


Driving Paper-Making Machinery. 


A catalogue recently issued by Messrs. MATHER & PLATT, LTD., 
of Park Works, Manchester, which deals, not with paper-making 
machinery iteelf—for the firm does not produce this class of 
apparatus—but with auxiliary machinefy that is of importance in 

paper mills, contains illustrations of electric motors that have 
been supplied to paper mills throughout.the country ; included 
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Fig. 1.— ELEOTHIO DRIVE OF SUPER-CALENDER. 


amongst these is the interesting spplicatión shown in fig. 1, which 
illustrates a 100-B.P. “ P” type motor driving a 10-bowl super- 
calender in a Horwich paper mill. In order to obtain, in the most 
economical manner, the minute variations of speed over a very 
wide range that are necessary in operating. a. super-calender, a 
motor-driven booster ie provided. This arrangement permits of 
obtaining any speed between 80 ft. and 500 ft. per minute by the 
movement of a small hand-wheel, without loss through the 


employment of resistances. Among the largest paper - - mill 
installations for which the firm have been responsible is that at 
the works of the Culter Mills Paper Co., Peteroulter, Aberdeen, 
where upwards of 30 motors, with an aggregate capacity of 
500 H.P., have been installed; the Darwen Paper Mill Co. uses a 
D. O. Mather & Platt generator of 200 Kw. and Messrá, Chas. 
Marsden & Oo., Ltd., Barnsley, employ a rope-driven 350-K w. 
generator and a ‘smaller set with an output of 85 Kw., the motor 
equipment including one of 100 E. P. and about 30 others, with a 
combined horse-power of something like 550. At the Esst Lanca- 
shire Paper Mill, Radcliffe, also, 30 similar motors are running, 
totalling over 500 H. P., and taking current. from three generators 
with an output of about 550 Kw. 


. Large Jackson. Cookers. ö 


We briefly referred in our issue of December 25th to the large 
Jackson electric ovens being constructed for the Park Prewett 
Asylum, which is being adapted for hospital purposes. Two large 
ovens and three smaller ones are being supplied, the former built 
up. with a cast-iron framework, sheet-metal sides and double 
doors, and the latter consisting of a cast-iron oven with a sheet 
metal grillabove it. Both types of equipment are lined internally 
with porcelain enamelled steel and suitably lagged. 

The large ovens measure internally 2 ft. 9 in. wide x 2 ft. 6 in. deep 
and 4 ft. 6 in. high, and will take 300 lb. of meat. They are heated 
by nests of red-hot type heating bars disposed on either side, and 
consisting of 44 of the standard Jackson bars, described in our issue 
of December 25th, arranged to give the required heat distribution. 
These heating elements are protected by perforated metal plates 
ineide the oven. Four heat regulations are provided, controlled 
m four single-pole Diamond H switches, and the maximum loading 

16 Kw. 


The smaller type of oven supplied measures 26 in. x 24 in, X 
28 in. internally, and has a loading of 5'5 xw., with three heat 
regulation, the oven heating being on similar lines to the larger 
oven; the grill above has a 6-Kw. loading. In both types of oven 
the wiring to the heaters is external, with non-combustible cover- 
ing, and is run in sheet-metal casing to the back and thence 
through flexible metallic tubing to the switchboard. 

We are indebted to the JACKSON ELECTRIC STOVE Co., LTD., 
of Blandford Street, W., for allowing us to inspect this interesting 
equipment. 


PROTECTION FROM X-RAYS. 


AT the meeting of the Róntgen Society on February Ist a dis- 
cussion took place on the subject of protective devices for X-ray 
operators. DR. SIDNEY Russ, the opener, pointed out that although 
X-ray dangers were becoming less formidable, owing to the more 
general knowledge of the peril, yet at the same time the neglect of 
precautions was all the more serious on account of the increasing 
power of X-ray outfits. The X-ray outfit of the most 
modern type was capable of fifty times greater power than 
the ordinary outfit of ten years ago. He thought that X-ray 
workers would prefer not to invoke legislation on this subject if 
suffi sient protection could be obtained by other means, for of all 
the methods available for ensuring it, legis'ation would be the 
least popalar and the least convenient. He and other speakers 
suggested that certificates of safety should be given with X-ray 
apparatus. l 

Ia the course of the discussion, Me H. E. DONNITHORNE showed 
that even protective devices themselves might be a source of 
danger, instaucing a couch which was furnished with a protective 
metal surface at a certain angle which the X-ray b:am was just 
able to graze. The incident radistion was thereupon increased, and 
this he attributed to the generation of secondary rays from the 
metal itself. 

Da. F. BAILEY, of Brighton, said that his own practice was to 
shelter himself behind a large screen, the upper third of which 
consisted of lead glass, and also to enclose his tube in a large lead- 
glass bulb. In this way the operator could hardly receive any 
direct X-rays at all, but he still remained subject to the ionised 
atmosphere of the X-ray room and ite possible dangers. 

De. W. Harwoop NUTT said that some X-ray workers wer 
returning from the seat of war with very bad ulcers on the arms 
and hands, and he did not believe that any man could protect him- 
self adequately, however much he was clothed with aprons and 
gloves, &c., unless the tube also was enclosed. The effects of 
atmospheric ionisation might be overcome by efficient ventilation, 
using two electric fans, one drawing the air into the room, and 
the other drawing it out. 

Dr. HEBSCHEL HARRIS thought that the great fault was in the 
glass supplied for protective purposes. It was often not lead 
glass nor X-ray proof at all, and the makers should be asked in 
all cases to notify their customers as to the quality of the glass 
they supplied. 


Copper in Germany.—The quotations for copper wire 
in Germany have shown a steady rise. For 100 m. of insulated 
wire of 1 mm.’ seotion 45 francs is paid, and, in some cases, even 
as much as 60 francs is asked, The quotations for zinc wire, on 
the other hand, seem to bequite normal, and this metal is generally 
employed.—L’ Industrie Nectrigue. 
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THE EASTBOURNE FATALITY. 


Tue following report hae been prepared for the Board of Trade 


by its electrical adviser, Mr. A. P. ‘TRorrer, with reference, 


55 the fatal accident wnich occurred at Eastobourne 1n Deceni- 
er last :— 

On December 26th, 1915, a large motor car, proceeding at 
a moderute speed along the near side of a broad thoroughfare 
in Eustbourne, named Seaside, unaccountably swerved to the 
left and sinashed an electric switch pillar into fragments. It 
was brought up by collision with a tree a few feet further on. 
The occupants of the car, two nurses and two children, were 
unhurt, but two men who afterwards tried to move the car 
were killed by electric shock. There are no obscure or doubt- 
ie points about the accident. The circumstances ure quite 
clear. 

The pillar was about 4 ft. x 2 ft. 9 in. v1 ft. 9 in. It was 
constructed of cast iron; the minimum thickness was about 
half an inch. It stood at the edge of the footpath, which was 
not provided with any curb. The pillar contained three ewitch- 
fuses of the cartridge type for the purpose of connecting 
cables branching in three directions from this point. The 
cables are lead-covered, paper-insulated, concentric, for a 
supply of single-phase alternating current at 2,200 volts. At 
about 6 in. above the ground level there was a horizontal 
bus-bar to which the external conductors were connected by 
links. The lower part of the ewitch-fuses was about 3 ft. 
above the ground level, and they were connected with the 
inner conductors of the cables by tails of 7/168 about 
18 in. in length. When the pillar was destroyed no connec- 
tions pulled out, but the '' tails" were cut through, and the 
end of one ehowed signs of fusion. 

The pillar was supplied through a feeder, and owing to a 
momentary earth at the instant of the collision, the oil. 
switch on this feeder at the works tipped. The switchboard 
attendant replaced it, and it held in, showing that there was 
no short-circuit or heavy. earth. The supply was further 
complicated by being fed from a sub-station, and by the 
stepping-up through transformers of the low-pressure supply, 
but that need not be considered. 

Two men tried to push the car back on to the road. Severul 
persons who touched it received shocks. The driver alighted 
und opened the bonnet, and received a slight shock which he 
attributed to the electrical accumulator on the car. The 
severe shocks received by the two men may have been due 
to the firm grasp which they gave, or perhape the car did 
not make contact with the upstanding wire until it had been 
moved. It was not clear from the evidence given at the 
Coroner’s inquest whether the car was moved or not. That 
is of no importance. 

The driver attempted to pull one of the men off by grasping 
his waist with both hands. In doing this he received a shock 
of sufficient strength to knock him down. An attempt was 
made by the bystanders to pull the men off with a wire rope. 
They received severe shocks and burns. If a hemp rope had 
been used, the day being dry, they might have -rescued the 
inen without difficulty, or they could have pulled them away 
by loose parts of their clothing. If after getting them clear 
the well-known method of artificial respiration had been prag 
tised, the lives of these two men might have been saved. 

If the pillar had been smashed by a runaway vebicle con- 
structed mainly of wood, euch an accident would hardly have 
occurred, and if by a traction engine with iron wheels, it 
would have been impossible, for a better contact with earth 
would be made by the wheels than by the feet of the by- 
standere. The insulation of the car on its rubber tires was 
an important cause of the fatal result. l 

The Board of Trade Regulations recognise sub-stations and 
street boxes. The former are receptacles for transformers 
large enough to admit the entrance of a person after the 
transformers, &c., are in position. It is recommended that 
they should be above ground wherever possible. 

The regulations relating to street boxes imply that they 
will be constructed below the level of the road or pavement, 
and will be provided with covers forming part of the surface 
of the street. In addition to regulations relating to sub- 
stations and to street boxes, Regulation 18 provides that 
“every portion of any high-pressure electric line placed above 
the surface of the ground . . . shall be completely enclosed 
either in a tube of highly-ineulating material embedded in 
brickwork, masonry, or cement concrete, or in etrong metal 
casing efficiently connected with earth.“ 

Pillar boxes of a kind similar to the one which was des- 
troyed at Lastbourne have been broken by collieions with 
vehicles, and until recently a pillar of the dimensions and 
construction of this one might have been considered to comply 
with the regulation. But in view of the increased speed and 
weight of street vehicles, and their imperfect control and 
skidding. further attention must be given to the use of such 
electric pillars in the streets This is not the first case in 
which the cast-iron case of a pillar has been destroved without 
causing a deed e^rth or short-circuit among the live con- 
ductors contained in it. 

Vorieus troubles with underground street boxes resulted in 
the intrednction of pillars. but local authorities have, with but 
few excerticns. permitted their use only on their own elec- 
trical undertakings. For low-pressure work, pillars present 
many advantages over street boxes, and are to be recom- 


mended. In the case of high-pressure distribution the acei- 


dent to be feared was the possibility of the pillar becoming 
alive due to the bad action of a fuse or to some other defect. 
It was anticipated that both in the case of large transformer 
kiosks and of such pillars as are used at Eastbourne and else- 
where, any serious damage by a collision would cause an earth 
or a short-circuit which would trip the supply switch. 

In most of the larger modern systems of electrical distribu- 
tion supply is given at extra-high pressure to sub-stauon- 
from which: medium or low-pressuie mains distribute the 
supply to consumers. In such cases there are no high-pressure 
maine, and no switch pillars are used. 

In older systems, such as that of Eastbourne, high-pressure 
feeders, originally radiating from the generating station, have 
become a highly complicated network. This generally arises 
from the necessity for tapping tees to feeders for the suppl 
to new districts. It would be desirable in these cases that 
sub-stations should be increased in size or in number, and 
that the use of etreet-box transformers should be restricted, 
and that the lay-out of the feeders should be eo siniplified that 
tee-joints are avoided and that switch pillars or boxes need 
be used only in exceptional cases. A 

Before proceeding to consider what modifications should b. 
made in electric switch pillars, the employment of high- 
pressure switches in underground street boxes may be men- 
tioned. Many engineers have strong objections to this alter- 
native, chiefly on account of dangér to workmen who have 
to use them, and on account of failure of euch apparatus to 
work properly. But investigation shows that this is another 
way of stating the fact that many objectionable kinds of 
street-box switches have been tried, the unsatisfactory results 
have been very apparent and sometimes serious; while a few 
well-designed underground high-preseure switches have worked 
well for years and neither require nor attract attention. Be- 
sides these, which are non-automatic and do not contain 
fuses, totally enclosed oil-switches with overload trip are 
used in mines, and could easily be adapted for street boxes. 


RECOMMENDATIONS AS TO ELECTRIC PILLAR BOXES FOR USE WITH 
HIGH-PRESSURE SUPPLY. 


l. The 9 made by the Coroner's jury that pillar 
boxes should be placed further away from the side of the 
road is good. It 1s better to place them in side strebfe than 
in main thoroughfares. If possible, they should be built into 
the walls of houses or gardens. Local authorities should use 
their inſſuence to obtain accommodation for such boxes on 
reasonable terms. AGE 
2. Where wes can be moved back from the curb by slew- 
ing the cables without entailing undue expense in cutting 
and re-jointing, this is desirable. l T 
3. A curb not less than 6 in. high extending not less that: 
10 ft. on each side of the pillar is desirable. ' 
4. Where pilian are set near a curb, fenders or spurs” 
of rounded blocks of stone or of strong iron castings could 
usefully be set at the corners of pillars facing the road. A 
door opening on to the street must be shaped to clear them. 
5. Cast-iron pillars should be reinforced by a cage of 
wrought-iron roda incorporated in, or attached to, the cast-iron, 
which will tend to hold the fragments together in case of 
destruction, or an inner lining of sheet or of expanded metal 
or wire mesh should be attached to the pillar and to the doors, 
and the pillar should be connected to a substantial earth- 
plate as well as to the lead of the cables. 

6. Loose tails of rubber-covered wires are highly objec- 
tionable, and should be avoided by enclosing them in a metal 
tube carefully earthed, and filled in solid with compound. 

7. It is not desirable that transformers should be placed in 
pillars above ground, unless loose wires and cables and ex- 

live parts can be altogether avoided. Where street 
boxes are used as transformer chambers they should be placed 
below ground, and properly designed ewitch pilars may be 
set over them, or, preferably, they may be built into a wall. 
8. The foregoing recommendations may be applied also to 
low and medium-pressure pillars. 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


IN the course of the discussion on Mr. Beard's paper by the 
WESTERN LOCAL SECTION Or THE INSTITUTION OF ECTRICAL. 
ENGINEERS, Mr. W. A. CHAMEN said that he took the author's 
statement that as time went on they would do more and more 
of their distribution at high pressure to mean that they would 
do far less of what he called low-tension distribution from 
any one sub-station. They would cut up their areas, and 
divide them over a much larger number of E. H.. transformer 
sub-stations. It would be of interest to know what would 
be the effect if some of the waste-heat stations, from accident 
or any cause, suddenly ceased giving their supply. With 
regard to overhead lines in South Wales, in each case where 
thev put up an overhead line working at 11.000 volts the birds 
had at first been a great trouble. They etood on the crogs- 
arms or pole tops and managed to reach the wires, causing a 
short-circuit, and sometimes shutting down the supply as 
well as killing themselves. This happened fot a little time: 
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but soon the birds began to learn—at least the next genera- 
tion of birds did—that it was dangerous, and this trouble 


ceased. | 

Mr. J. W. BURR said he supposed the author's idea was to 
have many high-pressure sub-etations and to supply only in 
the immediate locality of these sub-stations with low pressure. 
This would obviously require not only a great number of sub- 
stations but also a dense distribution area in their neighbour- 

. -The majority of central station engineers had not to 
deal with an area in which this was possible. Regarding the 
stutability of supply, obviously this must suit the consumers’ 
requirements. A short time ago he was requested to give a 
supply to a large works, and euggested that they should take 
low-tension 3-phase alternating current. It was, however, 

inted out that they had already a continuous-current instal- 
ation at 235 volts, and it was, therefore, necessary to install 
a rotary converter at their particular voltage or lose the busi- 
ness. He agreed that money epent on preventing or mini- 
mising an interruption to the supply was money well spent, 
since reliability of supply must be one of their first considera- 
tions. In some cases the use of automatic apparatus was 
«overdone; he would rather rely to some extent upon the 
attendant and employ qualified men. After all, even auto- 
matic contrivances sometimes went wrong. He suggested that 
+ frequency of 50 was high for power distribution. The in- 
ductance voltage was directly proportional to the frequency, 
and as this factor limited the power which could be trane- 
mitted over any line it surely should be reduced as much as 
possible. He had been under the impression that switchgear 
was designed to-day that would opere successfully under 
almost any condition of working. He was of the opinion that 
it did not normally pay to operate cables at the maximum 
current density allowed by heating limits. 

Mr. C. F. Procror inquired what was the maximum output 
of the Newcastle stations, and the proportion between the 
power generated by the waste-heat stations and that of the 
main stations. He also asked whether in extra-high-tension 
switchboarde trouble had been experienced from static charges 
of the parts; in a 17,000-volt switchboard he saw tested some 
years ago he noticed that sparks passed between any two 
metal parts (such as two screws) close together, although they 
1 not supposed to be in electrical contact with any live 
parts. 

Mr. F. T&EMAIN was surprised to hear that the breakdowns 
of overhead lines were only twice as frequent as those on 
underground cables. A 2 to 1 ratio did not seem, at first 
sight, to be sufficient difference between overhead and under- 
0 systems to justify the greater cost of subterranean 
cu bles. 

Mr. C. T. ALLAN agreed that the interconnected system was 
the most economical, but the problem was how to introduce 
the protective apparatus upon an existing system having 
cables already laid. With the protective systems mentioned 
by the author, reliance for the operation of the clearing circuit 
breakers had to be placed upon current transformers, and he 
found that trouble with current transformers was occasionally 
experienced during lightning storms, so that they could not 
be considered infallible. He could recommend the use of high 
steel poles, because wilful breakage of insulators was avoided ; 
i$ was practically impossible to break an insulator on such a 
pole except by using a rifle. His experience had been that 
the proportion of breakdowns on overhead lines was no greater 
than with underground cables, and certainly for quickness and 
ease of repair, overhead lines were to be preferred. 

In reply, Mr. Bearp said that in several large towns exten- 
sive networks were being divided into sections fed from differ- 
ent sub-etations; on the North-East Coast, no extensions were 
being made to D.C. networke or to rotary sub-stations. The 
large number of generating stations was due to the existence 
of sources of waste heat, but for which the area would have 
been supplied from not more than three power stations. If 
a waste-heat etation failed, the local supply was derived from 
the main system, and the loss in generating capacity could 
he made up by the spare plant at the coal-fired stations. In 


the event of waste-heat etations being shut down by a strike, . 


there would usually be a corresponding drop in the load on 
the svstem. The same trouble had been experienced with 
birds in the North ae in South Wales, and recent lines were 
being carried on suspension insulators. Sometimes a flock of 
birds might settle on a particular wire, and increase the sag 
so much that the wire or a bird on it comes into contact with 
the wire of another phase. Wayleaves were required for high- 
pressure overhead lines, because these could not be erected 
along a publie road: underground cables, on the other hand, 
cold be laid in publie roads without any wavleave. The 
choice of frequency depended mainly upon the plant and con- 
surners’ annaratus. ond had little to do with the distribution 
system. On the N.E. Coast svstem two years ago the output 
exceeded one m.llion units a day, but owing to the hich load 
factor the maximum demand had not yet reached 100,000 Kw. 
The units generated bv the waste-heat stotions were about 
ene quarter of the total. Surge effects did not cause much 
trouble on a large svstem, and the less apparatus they had 
for nrotecting against surges, the less trouble they experi- 
encéd. For the overhead lines, they relied entirely on taking 
them into enb-stations through a short length of underground 
cable. which device had proved strikingly successful. All 
metal narts of switchgear that were not alive were earthed. 
The split-conductor system was the best to deal with break- 
‘ages on overhead lines, which were otherwise very difficult 


faults, owing to the resistance of a broken wire to earth’ being 
sometimes from 50 to 100 ohms. Where cables had already 
been laid, the balanced-current system could only be applied 
by laying pilot cables; but when converting an old radial eys- 
tem into an interconnected one, it was better to group the 
old feeders in paire and treat the double cable as a single 
eplit-conductor feeder. À T s $i 


WAR ITEMS. 


German Engineering Industny.—Herr Frohlich, the secre- 
tary of the Association of German Engineering Works, 
recently addressed. a gathering of engineers in Würtember;: 
on Industry and the War." There was, he said, no 
scarcity of the two most important raw materials, coal and 
iron, and the present production of pig-iron and steel ex- 
ceeded the requirements of the Empire. Although the com- 
mandeering of metals by the Government had at first caused 
great difficulties in the engineering industry, these had been 
overcome, thanks to the adaptability of the works. Economy 
in the use of. decken. steel was necessary. The home 
trade had been but little affected by the war, and hardly 
any contracts had been cancelled; although in some cases 
execution had been postponed until after the war. "Very few 
new contracts had been placed, but the absence of such was 
made good by the increased Army orders. As a result of 
the pressure put upon the industry by the military require- 
ments the German works had acquired an experience in the 
rapid construction of automatic machines and in turning out 
machines on a wholesale scale which must have a beneficial 
effect upon the whole industry. The months of war were 
months of learning which would lay the foundation of future 
technical progress. The export trade had suffered greatly, 
for it must be remembered that in normal times about one- 
third of the total output of the German engineering works 
was exported. After the war neutral countries would pro- 
bably act to a great extent as intermediaries in introducing 
German goods in what were now enemy countries.—** Iron- 
monger.” 


Bolton Corporation and its Contracts.—At the monthly 
meeting of the Bolton T.C., on February 2nd, information 
was sought as to whether the firm of Messrs. Falk, Stadel- 
mann & Co., Ltd., to whom moneys had been paid by the 
Electricity Committee for fittings, and by the Gas Committee 


. for mantles, was a British firm. Councillor J. H. Crook 


said the capital of the company named was £392,790, all 
the directors were British subjects, as also were the share- 
holders, with one exception. The firm traded with various 
Government departments, and no fewer than one hundred 
of its employés were serving with the Forces.—Councillor 
Haythornthwaite (who. originally raised the subject) said 
that the last speaker was misinformed, or else he himself 
was misinformed. According to a document issued by the 
Companies Registration Office in November, this company 
was registered in October, 1913. The total capital was 
£392,790, of which £78,447 was held by two German subjects 
in Germany, £2,200 by a German subject in this country, 
£190,721 by three naturalised subjects of German origin, 
whilst the remaining £95,470 was held by the wife and 
daughters of a German member of the firm, a naturalised 
German. It was up to the Corporation committees to sec 
that they did not have German goods foisted upon them.— 
The Mayor (Alderman Seddon) said there was a difference 
between two members, and he thought the Council might 
leave the matter with the two, along with himself, to see 
which of the statements was correct.—It was decided that 
the subject should be inquired into in this way. 


Coal Supplies.—The Board of Trade announces that owing 
to the increasing demands of industries connected with the 
war, the difficulties with regard to fuel supplies to which 
the Board called attention on December 1st last have be- 
come more pressing in certain districts. It was decided, 
therefore, to appoint, on the nomination of the various coal- 
owners’ associations, district coal and coke supplies com- 
mittees, with the object of ensuring that munition firms and 
other important consumers obtain the sunplies they need 
with as little delay and friction as possible. Committees 
have been formed, or are in course of formation, in many 
districts. It will be the business of these committees to see 
that the resources of their districts are utilised to the best 
advantage, and that the requirements of important indus- 
tries are fully met. Any recommendations that they may be 
able to make with a view to greater economy in the use o 
coal will be carefully considered. 


“ Re: fitting " Wounded Soldiers.—In connection with the 
work of '*re-fitting ’? wounded soldiers for industrial em- 
plovment—a subject to which great attention is being paid 
in Germany—an exhibition of artificial limbs has just been 
opened in Charlottenburg. Not only are the exhibits 
numerous. but thev show that marvellous progress has been 
made in providing men who, in the war, have suffered the 
loss of arms or legs, with artificial limbs that will not only 
enable them to perform ordinary duties but to follow their 
old employment, N is 
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A New German Price Advance for Machinery.—The lead- 
ing firms in Germany belonging to the price convention for 
heavy electrical engineering manufactures, have just made a 
further increase ot 10 per cent. in tne list prices owing to 
the present situation of the market for raw materials, thus 
making, a total advance of 40 per oent. The higher 
charges apply to machines and motors, including electrically- 
driven ventilators, pumps, boring machines, etc., starting 
appliances, regulating resistances, controllers, oil, lever and 
automatic switches, and railway materials, whilst the list 
prices for machines and motors of over 100 h.p., as well as 
for transformers, continue suspended. Further increases are 
reserved in the case of articles for purely peace services. 
Among the firms who have signed the circular announcing 
the alteration are the A.E.G., Siemens-Schuckert, Bergmann, 
and Brown-Boveri. 


Women as Engineers.—Speaking on Women’s Work 
during and after tne War, at a meeting of the Royal Society 
of Arts, Lady Parsons said that a new field for women’s 
enterprise seemed likely to develop in the important indus- 
trial profession of engineering. It would be a great advan- 
tage if provision could be made for some educated girls to 
go through the shops and gradually take control of unskilled 
women-workers. If a favourable apportunity were to arise 
for establishing a factory for women it would be a great 
step towards. organising all our resources. She suggested 
that women might specialise on making some of the in- 
numerable articles that we bought from Germany before the 
war, such as motor-cars, cycles and parts, electrical ma- 
chinery, sewing machines, cheap clocks and watches. It was 
clearly a case for the Government to give a lead.—'' Times.”’ 


After the War.—The Lambeth and Battersea B.C. have 
passed the following resolution, copies of which have been 
sent to the Government, the members of Parliament for the 
boroughs, and Metropolitan B.C.’s:—‘‘ That the time has 
arrived for legislation to be framed to protect our people 
against the return of trading aliens after the war; that such 
legislation should take the form of licensing all professional 
and trading concerns. 


Glasgow Corporation and Enemy Contracts.—The Special 
Committee on Standing Orders recommends the Glasgow 
Corporation to resolve:—‘‘ That during the period of the 
war no contract be entered into with anv person of German 
or Austrian.nationality; or with any firm or company whose 
subscribed capital (whether by way of shares or otherwise? 
is held or controlled to the extent of one-third or upwards 
by persons of German or Austrian nationality. "' 


. Australia and Enemy Shareholders.—Reuter's Melbourne 
representative states that the regulations approved by the 
Federal Executive for the wiping out of enemy and natu- 
:ralised shareholders in public companies, and making the 
transfer of their shares to the Public Trustee until a year 
after the war obligatory, also apply to persons on the London 
registers of Australian companies. 


Excess Profits. —All applications or appeals respecting the 
excess profits duty should be sent to the Registrar, Board 


of Referees (Finance (No. 2) Act), Refuge Assurance Build- ` 


ing, 133, Strand, W.C. 


Controlled Works.—There are now 2,720 establishments 
controlled by the Minister of Munitions. 


LEGAL. 


PosTMASTER-GENERAL r. HUTCHINGS, 


Mr. Justice Luss, the Hon. Gathorne Hardy, and Sir Jas. Wood- 
mouse, sitting as the Railway and Canal Commission on Monday, 
February 7th, had before them a case in which Mr. A. B. 
Hutchings, the respondent, as the owner of an estate at Seaford, in 
Sussex, which was laid out for building purposes and intersected 
with roads not yet built upon, sought to uphold a decision of the 
local County Court judge that the Postmaster-General should pay 
him £5 a year for the privilege of placing telephone poles on 
certain portions of the roads, a decision to which the Postmaster- 
General objected. l 

Mn. H. L. Murphy appeared for the Postmaster-General, and the 
respondent appesred in person, 

Mn. MugrPHY said that the matter came before the Oourt by 
way of a reference under Sec. 4 of the Telegraphs Act of 1878. 

Mn. Justice LUSH. in giving judgment, said the question had 
been raised as to whether the roads were private or publio within 
‘the meaning of the Act, and, in the opinion of the Court, it was 

quite clear that they were public roads, and had been used by 
the public for some 15 or 16 years. Being public roads not taken 
over by the local authorities, Mr. Hatchings was still the owner of 
the soil, and was, therefore, a person who, within the mean- 
_ing of the Telegraphs Act of 1878, was entitled to withhold his 
consent to the placing of poles on the roads. The Postmaster- 
General desiring to place telephone poles on the road, 
and to place the wires under the streets, application 
. was made to Mr. Hutchings for his consent, which he did not 
give, and differences had arisen between the parties. Under 
Sec. 4 of the Telegraphs Act of 1878 these differences were referred 
to the County Court Judge for him to say whether the consent 


ought to be given, and, if so, under what conditions. The Judge 
thought that the consent ought to be given upon the terms that 
Mr. Hutchiogs shouid receive a rental of 45 a year. The Post- 
master-General was dissatisfied with that decision, and the matter 
came before that Court in consequence. It was clear that in 
dealing with the applicatiun they must regard Mr. Hutchings not 
in his capacity as owner of the adjoining land, bat as the owner of 
the soil of any roads dedicated to the public, If Mr. Hutchings 
should suffer any damage as the owner of the land, the Ast pro- 
vided in clear terms for his compensation. It was a very unusoal 
thing for a County Court Judge to say that a rental should be 
paid to the owner of a street. It appeared to the Oourt 
that it was inconsistent that he should be given a 
rental for that which did not affect his proprietary 
interest. There was no ground for saying that the Postmaster- 
General should pay s rental to the owner of the soil of the public 
road. If Mr. Hutehmgs could show that in his capacity of owner 
of the soil of the roads he would be put to any expense or 
damage it would be right to safeguard him. The Postmaster- 
General, however, would make good any damage, so that Mr. 
Hutchings would suffer no pecuniary damage whatever by the 
erection of the poles. Every possible provision would be made by 
the Postmaster-General to safeguard Mr. Hutchings against having 
his roads made unsightly. The Court, therefore, had come to the 
conclusion that the condition imposed by the learned County Court 
judge ought never to have been imposed, and that the Postmaster- 
Generalought to be relieved from it and consent given to the 
application. 


— — — ae eet Et “aes 


SUB-STATION ATTENDANTS, 


A CASE of interest to central station managers and employ és was 
brought before the Local Munitions Tribunal for the Metropolitan 
District at Caxton Houee on the 8rd inst., at the instance of W. J. 
Ebben, who complained that the consent of the Poplar Electricity 
Department to his leaving its employ was unreaconably withheld. 
The complainant stated that he wished to leave because he was at 
present engaged on work which did not utilise his engineering 
skill and his training as a ekilled mechanic to the full; he was 
only required to work 48 hours a week, and an improver was 
doing the same work for 30a. a week. 

Mr. J. H. BowDEN, electrical engineer to the Borough Oouncil, 
pointed out that the improver would eventually have the same 
status as the complainant, but was not yet sufficiently qualified to be 
placed in full charge of the work ; 48 hours was the usual week in 
that class of work, for which no special ckill was required. 

After hearing the evidence of Mr. Bowden, the Court unanimonsly 
decided that the certificate of release aeked for could not be 
granted. By this decision, the electricity supply undertaking 
appears to be placed on the same basis as a controlled 
establishment. 


THREAT TO CUT OFF SUPPLY AT WEST BROMWICH. 


On February 4th, in the Chancery Division, Mr. Justice Eve heard 
a farther motion in an action against the Corporation of West 
Bromwich, in which the plaintiff asks for an injunction to restrain 
the defendant Corporation from cutting off electrical energy with 
which he alleges they contracted to supply him.—Oounsel said the 
motion would have to stand over for a short time, and the Corpora- 
tion had agreed to abide by the undertaking they had given until 
the dispute was decided.— His Lordship assented. 


TELEGRAPHISTS’ CRAMP. oD 


AT the Marylebone County Court, a widow claimed £300 compen- 


sation for the death of her daughter, due, it was said, to tele- 
graphiste’ cramp, set up while employed as a telegraph operator in 
the Government service. It was contended that the cramp set up 
sclerosis which affected a central portion of the brain and spread 
through the nervous system with fatal resulte. After hearing 
medical evidence, the judge held that the connection between the 
sclerosis and cramp was a surmise. He made his award in favour 
of the respondent, the Postmaster-General. 


CoAL Mines Act PROSECUTION, 
In the Hamilton Sheriff Oourt last week, Sheriff Shennan heard 


‘lengthy evidence in two charges of alleged contravention of the 


Coal Mines Act brought against R. Hutchison and A. Shaw, firemen. 
The prosecutions were the sequel to a fatal accident which occurred 
in the Bardykes Colliery, Blantyre, last Auguet, and the complaint 
bore that a fall of stones, &c., having taken place, and an un- 
armovred electric cable haviog been brought down and covered by 
the débris, the accueed negligently and wilfully asked and allowed 


several workmen to clear away the fall while the cable was 


still alive, whereby the lives of the men were endangered, and 

of them, McDougall, miner, made contact with the cable and era 
killed, Witnesses for the Crown deposed that the firemen warned 
the men to be careful in clearing the fall as the current had not 
been switched off. On numerous oocasions, débris had been cleared 
from a cable while the current remained on. 

MR. WILLIAM SMITH, head electrician to the Summerlie Iron Co. 

said that the coal-cutter was working at a pressure of 500 volta. 
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As a matter of practice the ourrent was not switched off when a 
fall took place. It would impede the work of the pit, if, after a 
fall, the current was switched off, as electricity was used for 
ventilation and pumping purposes. 

SHERIFF SHENNAN said that as one or two rather important 
points of law were involved in the prosecutions, he would take 
time to prepare a written judgment. 


HERBERT MORRIS, LTD., r SAXELBY. 


18 House of Lords delivered its judgment in this appeal on 
onday. 
several occasions. Their Lordships dismissed the firm's appeal. 


BUSINESS NOTES. 


Consular Notes.—JAPAN.—The British Consul, in 
reporting on the trade of Nagasaki, gives the figures for the 
machinery import trade during 1914. He shows that though the 
import from the United Kingdom was less under most headings 
than in 1913, it was still far ahead of the imports from all other 
countries combined. The largest part of the import was for the 
local shipbuilding yard, The totals for the United Kingdom were 
£101,469 in 1914, and 2167 378 in 1913; Germany's total was 
£21,660 in 1914 and £25,833 in 1918; and the United States 
share was £7,868 in 1914 and £10,114 in 1913. The following are 
the figures for some of the different classes :— 


United United 
Kingdom. Germany. States. 
Steam boilers "TS eov £9,419 XR £148 
*9 turbines | TI eee 2,968 1,658 — 
Electrical machinery “se 2,946 4,931 | 1,694 
Pamps was wie 980 3,110 1.493 . 189 
- Capstan and other winding 
PR sea 5,784 799 455 
Metal or wood-working 
machinery eee eee 21,064 — 1,094 


Compared with 1913, the items showing a decrease from the 
United Kingdom were pumps, cranes, electrical machinery and gas, 
petroleum and hot air engines. Germany had an increase in 
electrical machinery, but a decrease in steam boilers and turbines, 
pumps, metal and wood-working machinery, gas, petroleum and 
hot air engines. From the United States the deorease was chiefly 
in electrical machinery. 

The Miteu Bishi Dockyard and Engine Works employed 10,445 
workmen at the end of 1914. The Consul says that in mild steel 
bars and plates the United Kingdom makes no effort to compete, 
bat as it is now impossible to obtain theee from Belgium or 
Germany, there may be an increased demand for a better class of 
steel. The steel foundry at Wakamatsu now produces large quan- 
tities of iron plates for dockyard and other user. Work on the 
construction of an electric tramway system for Nagasaki was to be 
begun last year. “A portion of about two miles will be first 
undertaken, and so far as can be learned, the promoters are buying 
the rsils second-hand and the cars are to be made in Japan." 

CHINA.—British Consul General Goffe, in his report on the 
trade of Mengtzu, says :—" The great drawback to British trade in 
this provinoe Hitherto has been the lack of any British house to 


represent British manufacturers and push the sale of their goods; 


but there is a good prospect of this deficiency being remedied in 
the near future. The present moment is exceptionally favourable 
for such an enterprise, as the two German firms of Carlowitz and 
Co. and Speidel & Co., who have hitherto supplied local buyers 
with machinery, piece-go^ds, dyes, paper, &o., can now obtain no 
farther supplies, and the Chinese would welcome the establishment 


of a British house here. There are inquiries for irrigation pumps, . 


electric light machinery, flour and rice mills, the installation of 
waterworks in Yanuanfu, locomotives and trucks for the Pishih- 
chai Railway and other items, but they can only be dealt with by 
a man on the spot who is prepared to make a contract for the 
goods delivered c.i.f. at Haiphong, to assist possibly to some extent 
in their erection and to arrange the question of exchange. The 
representative of the machinery department of a Hong-Kong house 
is now in the province looking into these matters, and there is a 
good prospect of at least some of the inquiries resulting in the 
placing of orders with British manufacturers.” 

INDIA.—The American Consul at Karachi, in reporting a request 
by & firm in that town to be placed in communication with 
American manufacturers of small engines capable of being driven 
by electricity, to develop about 5 H.P. and to be as simple as 
possible in construction, states that this firm, if satisfied, is prepared 
to push such engines up-country. In India the lower and middle 
classes do not, as a rule, leave their homes or the districts in which 
they were born; but the members of enormous families live 
close together in groups which combine to buy a machine to 
grind meal Sometimes this small mill is run by an oil engine, 
bat recently electricity has made great strides in India and the 
natives are learning to use it. The local electrical works recently 
advertised to supply not only electrcity for lighting, but also power 
for mechanical purposes. The firm mentioned above sees a future 
for small engines run by power furnished by the electrical works. 


The matter has been fully reported in our pages on 


Several of these engines are, as a matter of fact, in use for the 
purpose mentioned, and as these machines are not kept in stock, 
the supply must come from abroad. A complaint is made that on 
a previous occasion American manufacturers, when advised of the 
prospective market in Karachi for electrical goods some time ago, 
" went to sleep and now an English firm is wiring the town an 
supplying all the bulbs and other fixtures. 5 
CUBA. — Modern automatic telephone systems, with complete 
underground cables, are now, states a report by the American 
Consul at Santiago de Ouba, in operation in that and many other 
Cuban cities. The old magneto system, formerly in use and very 
unsatisfactory, has been changed throughout the island. Long- 
distance service is furnished to nearly all the cities and large sugar 
mills, The Cuban Telephone Co, an American concern which 
obtained its concession in 1909, owns and operates practically all 
the local and long-dietance lines in Cuba. New central offices have 
been constructed in Santiago and the new switchboard now being 


installed is for 2,000 lines. 


ITALY.—There has been, according to an American Consular 
report on trade in Italy, considerable increase in activity with 
regard to electrical goods in some districts of that country. 
At Bari, in recent years an important business has been done 
in all kinds of electrical appliances, especially motors for indus- 
trial and agricultural purposes, electric light and power plante, 
&c. The greater part thefeof was supplied by German firms, 
who were specially organised for this class of work, having 
their own branches in Italy. They were thus in a position to 
furnish complete plants, and if repairs were required their 
engineers and workmen were near at hand, all of which gave them 
an unquestionable advantage over their competitors. However, 
the present war will undoubtedly be the cause of a considerable 
eet-back to German trade in Italv and an interesting field for 
enterprise will be thus opened to other competitors. In the region 
of Pisa—a most flourishing industrial section, largely connected 
with the manufacture of alimentary products, there are more than 
200 mills for the grinding of cereals, most of which use water 
power. The use of small electric motors of 14 to 8 H.P., is, how- 
ever, becoming more extensive, and a few of the larger plante have 
installed motors of 20 to 45 H. P.; but there are more than 300 
olive-oil factories where the power used for pressing the olives is 
still largly hydraulic or animal. : 


TUNIS.—A recent American Commerce report draws attention 
to the increasing possibilities of this African market, Tunis is a 
rapidly growing country of great agricultural and mining resources 
with a population of about 2,000,000. An increasing market is 
being developed for all kinds of manufactured goods, and pro- 
gressive methods are everywhere manifest. Increasing production 
has brought inoreasing prosperity, with its demand for a great 
variety of goods other than farming and mining machinery. The 
efficient government under the French protectorate has aleo raised 
the standard of living of the nativesand stimulated their purchases. 
of modern goods. Amongst other things, electrical goods offer a 
field for future development. There has been a considerable volume 
of German and Austrian trade, prior to the war, and the latter 
government has had a commercial museum in Tunis. 4 


SOUTH AMERICA.—Evidence continues to accumulate that the 
American tradere, despite the exceptionally favourable opportunity 
presented as a result of the temporary withdrawal of many European 
firms from South American markets as a result of the war, are not 
carrying all before them in their attempts to capture these valuable 
markete. The American Consul at Pernambuco, who has been con- 
ducting a series of interviews with business men of that city with 
reference to American trade, corroborates the statements of his 
colleague at Buenos Ayres, to which reference was made in oun 
issue of January 7th last. Complaint is made of the carelosenesa 
of many firms whose ‘indiscretions cause all the trade to pass 
through the hands of a few firms in New York and thus make it 
almost impossible for manufacturers and exporters, launching into 
foreign trade for the first time, to enter these markets, although 
they are well equipped with manavers who know how to deal with 
the South American importer. These latter firms are not given a 
fair chance, as the merchants in Pernambuco are, as a result, afraid 
to deal with unknown firms. - 

A well-known merchant of that city remarked: "I have seen 
a great many letters from American firms that wanted to do busi- 
ness in this city, but I never considered them." When asked 
why, by the Consul, he replied- Because your good firms have 
enough business to attend to at home. Only those that cannot sell 
their products at home want to find foreign markets" Several 
instances which have contributed to this unfavourable impression 
are quoted. The question of credit is also again referred to as a 
stumbling block to the increase of American trade. Traders still 
continue to demand cash against doouments in Pernambuco, or 
even in the United States, before the delivery of goods. “If we 
have to pay cash," local merchants say in discussing this question, 
" we will buy only what we have to, and hope to do business with 
Europe again after the close of the war. We havea good reason 
for this. We must do business on credit. Here in Pernambuoo 
most of our business is with the interior and we have to sell to our 
customers on credit. Another reason is the excessive Customs 
charges, which would surprise some of the American mamu- 


. facturers. Then comes the value of the stock itself, so that to pay. 


cash really means working with three oapitals—one for the 
customers, one for the Custom house, and one for the American 
exporter.” The Consul urges that longer credit should be given 
and also that more care should be taken in dealing with orders. 
He even suggests that manufacturers should pass a resolution, 
promising more careful attention, which could be circulated amongst 
local traders, | 


172. 
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: Book Notices,—Flood Control in Californta.—We have 


received a copy of the report made by the Board of Engineers of 
Flood Control to the Supervisors of Los Angeles County, relative to 
an investigation made by this Board, which was appointed in 
April, 1914, and included the well-known engineers, Messrs. 
Frank H. Olmsted and J. W. Reagan. The book contains about 
500 pages with complete and detailed maps and drawings. This 
Commis-ion spent 18 months and about one hundred thousand 
dollars in making surveys and gathering data relative to both the 
prevention and control of the great floods which every decade 
visit Los Angeles County. The cost of the works recommended is 
estimated at more than 16 million dollars, Copies of this report 
may be secured by professional men, and the authorities of localities 
having similar flood problems, by addressing the Board of 
Supervisors of Los Angeles County, Los Angeles, California, or 
J. W. Reagan, Ohief Engineer of Flood Control, Hall of Records, 
Los Angeles, California. 

* Journal of the Raatgen Society.” Vol. XII, No. 46. January, 
1916. London: Smith & Ebbs, Ltd. Price 4s. net. 

“ Technical Papers of the Bureau of Standards.” No. 26: 
“ Earth Resistance and its Relation to Electrolysis of Underground 
Structures," No. 52: “Electrolysis and its Mitigation.” No. 56; 
" Protection of Life and Property against Lightning.” ‘‘ Scientific 
Paper of the Bureau of Standards.“ No. 259: “A new relation 
oe from Planck’s Law." Washington: Government Printing 

ffl oe. b 

.* Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XXXII, Part 3. January, 1916. New- 
castle : The Institution. Price 5s, 

Mesers. Hodge & Co., publishers, have in the Press, and will 
shortly issue for the use of employers and workmen, a handbook 
on the Munitions of War Acts, 

Examinations in Science and Technology, 1915." London: 
Eyre & Spottiswoode. Price 9d. 


Staff Supper. —The Supply Department of the BRITISH 
WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., LTD., held 
their annual hot-pot supper and smoking concert on January 21st, at 
the Exchange Hotel, Manchester, when 32 members of the staff 
and friends sat down to supper. At the smoking concert which 
followed, Mr. J. Gibson, manager of the department, presided, and 
he was supported by Mr. G. Ellam (assistant manager). Over 50 
were present, including visitors and the department’s repre- 
sentatives from Leeds and Sheffield. Mr. Gibson. in giving the 
toast The British Westinghouse Oo., referred to the loyal feeling 
which existed between the company and the staff, and said that 
during the nine and a-half years he had been with the company, 
they had treated their staff well, and in return the staff loyally 
carried out their duties. The department had had a record year, 
the turnover having increased by nearly 70 per cent. There 
were many faces missing that night—some, unfortunately, would 
never be with them again, but he hoped that others who had 
answered the country’s call would be spared to be with them again. 
Mr. Ellam proposed "Our Visitors,” and Mr. L. E. Wilson and Mr. 
E. E. Prestwich responded. Mr. Bent toasted '" The Artistes,” and 
Mr. Moon responded. 


Private Arrangement. — Tue CEDES ELECTRIC 
TRACTION Oo., LTD, 112, Great Portland Street, London, W.—A 
conference of the principal creditors was held on January 31st, at 
the Institute of Chartered Accountants. A statement of affairs 
prepared by Mesers. J. W. Barratt & Co. showed unsecured liabilities 
of 47,271, while the assets were estimated to realise £5,302. 
There had to be deducted £255 for preferential claims and £4,090 
gue on debentures, and the net assets were reduced to £957. Mr. 
J. W. Barratt was appointed receiver and manager on January 14th 
last upon the application of the debenture holders, who were the 
Austrian Daimler Motor Oo., Ltd. The company had carried on 
numerous contracts, on some of which money had been lost, At 
the present time they held a Government contract, which it was 
believed was profitable, and was being continued by the receiver. 
It wae pointed out that in addition to the aesets shown on the 
statement of affairs, there was a large amount due in conneotion 
with & sub-contraot, and in certain quarters it was thought that a 
large sum would be realised. There was also the profit which it 
was expected would be made on the Government oontract, There 
was a large creditor for over £39,000 for money lent, but that 
amount also was not included in the statement. It appeared that 
the money was lent by the Disconto Gesellschaft, but there was 
some doubt as to whether the claim would rank. It was not 
certain whether the firm named were the actual principals, and it 
might be that the money came from the Skoda Works, Austria. 
The company’s business was being controlled by a Government 
supervisor, A petition had been filed for the winding-up of the 
company. After some discussion it was desided to appoint a 
Committee of the principal creditors to consider, in conjunction 
with the company’s solicitor, and the receiver, a scheme by which 
gecond debentures could be given to a trustee for the benefit of the 
unsecured oreditors. The Committee appointed consisted of the 
representative of Mesers. Johnson & Phillips, Mr. Hawkins, and Mr. 
P. Houston (Messers. Corfield & Cripwell). | 
Prices Advance.—THe Sr. HELENS CABLE AND 
RUBBER CO., LTD., announce increased prices for rubber - insulated 
wires and cables consequent upon the continued advance in cost of 
raw materials. | 

For Sale.—The Dundee Electricity Supply Department 
has for disposal one 30 Kw. generating set, direct-coupled to 
200-250-volt Parker " p.c. dynamo, complete, See our advertise. 
ment pages to-day. | 


Bankruptcy Proceedings.— C. H. LEIBBRAND, 20° 
Vesta Road, Brockley, author.— Che first meeting of creditors was 
held on Monday at the London Bankruptcy Court. The receiving 
order was made on January 26th, on the petition of the Capital 
and Counties Bank, Ltd., who tendered a proof of debt for £317 
in respect of an overdrawn balance at their Felixstowe branch. 


Mr. F. T. Garton, Official Receiver, reported that the debtor had 


stated that he was a Garman by birth, but was de-nationalised in 
November, 1884, and domiciled in France in 1887.8. He was an 
author, bat had also been engaged in the promotion of companies, 
though he had never promoted one in his own name. Sinoe 1913 
he had been working ona big electrical development scheme at 
Felixstowe for supplying electricity to East Suffolk. He was the 
promoter, and had expended at least £3,000 on the scheme, which had 
been suspended in consequence of the war. He was taken to the 
Alexandra Palace Detention Camp on November 17th, 1915, with- 
ont Warning, through his not being registered as an alien enemy, 
although admittedly an ally by right of domicile in France. A 
previous failure was recorded against the debtor in September, 
1902, under which proceedings a dividend of 43d. in the & was 
paid, and from which he had been discharged. He attributed 
his present position entirely to the war, which stopped all 
his schemes and business. Debtor sent a letter asking for an 
adjournment with a view to submitting a proposal. The Chair. 
man said that the debtor had not lodged a statement of his affairs. 
In his preliminary examination he stated that he was only legally 
liable to the extent of about £600, and he had in the shape of 
assets, book debte, amounting to £9,000. In the absence of a 
quoram the meeting was adjourned for a fortoight. 

AUGUSTINE GARBUTT, tobacconist and electrical engineer, Brad- 
ford.—At the public examination at Leeds, on February lst, it was 
stated that the liabilities were £146 and the aesete nil. Debtor 
attributed his failure to keen competition and losses on contracts. 
The examination was adjourned until February 15th. 


Liquidations.—SoIENTIFIC MANUFACTURES, LTD.— 
D. of creditors, February 14th, at 3, Warwick Oourt, Gray's 

ACOUMULATOR INDUSTRIES, LTD.—Creditors should send par- 
tioulars of debts, &c., to Mr. G. E. Corfield, Balfour House, EC., 
or Mr. A. W. Sully, the liquidatore. by March 8th. 

ADNIL ELECTRIC Co., LTD.—First meeting of creditors and 
contributories, February 29th, at Carey Street, W.C. 

C1coy MAGNETO Co., Ltp.—A meeting is called for March 13th, 
to hear an account of the winding up. 

HELE-SHAW PATENT CLUTCH Co., Ltp.—A meeting is called for 
March 8th, at Hartford Works, Oldham, to hear an account of the 
winding up. 


Inquiries from Italy.—The British Chamber of Com- 
merce for Italy at Genes sends the following inquiries from firms 
who formerly did business with Germany and Austria and want 
to establish British connections :— 

No. 956.—Firm at Bari A addresses of British manu- 


` facturers of electric material. 


No. 969.— Merchant at Turin wishes to get into touch with first- 
class manufacturer of high-speed steel. T. M. C. 

No. 987.— Commission merchant at Genoa is open to represent 
British firms for mechanical machinery, machine-tools, hydraulic 
machinery, metals and ores, paints and varnishes, oils, G.M A. 


Trade Announcements. — Messrs. PARMITER, Hope 

AND SUGDEN, LTD, have appointed Mr. David Alexander, 43, 
Mains Street, Waterloo Street, Glasgow, their sole selling agent for 
Scotland. At that address samples will be shown of all their 
latest Fluvent switch and fuese gear. 
THE INDO-EUROPEAN TELEGRAPH Co, LrD., (Globe Radio 
Apparatus Department) announce that it has been found more 
convenient to designate by that title the businees of the Wilson 
Apparatus Co. recently taken over from Mr. H. R. Rivers-Moore. 
All communications should be addressed accordingly. 


Diesel Engine Insurance,—We have received from 
Messrs, MIBRLEES, BICKERTON & Day, LTD., of Hazel Grove, near 
Stockport, a prospectus of a new scheme of insurance of Diese! 
engines of their make (under arrangement with the London, 
Guarantee and Accident Co.), which provides for periodical 
inspection and examination by the firm’s own experts. Those 
interested in the matter should communicate with the firm, asking 
for a copy. . 


Patent Restoration.—Application has been made by 
Nathaniel Baldwin for the restoration of Patent No. 10,774, of 
1910, for "Improvements in sound reproducing devices of the 
telephone receiver type." 

An order has been made restoring Patent No. 21,425, of 1911 
(R. B. Wasson), for Improvements in and relating to the manu- 
facture of metal-packing ringe.“ 


Meeting of Creditors.—EuPRE PORTLAND CEMENT Co., 
LTD.—The committee of oreditors, appointed at the general private 
meeting of oreditors, reported last week that a tentative offer had 
been made to purchase the company, and it was hoped that the 


sale would produce about 58. in the E for the creditors. 


Lamp Poster.—THe “Z” ELEOrRIO Laue Manv- 
FACTURING Co, LTD., of Southfielda, have brought out a 
new poster advertisiog the lasting qualities of their drawn 
lamps, and a window streamer emphasising that they are made 
in England, | „ 


Vel 78. No. 1,994, Fusrvaky 11, 1916.) THE ELECTRICAL REVIEW. 


178 


- LIGHTING AND POWER NOTES. 


Aberdeen.—New PLAxT.— The Electricity Committee 


hes approved of an exten:ion of plant at sub-stationsa, and has 
authorieed the engineer to procure a 500-Kw. motor-converter, at a 
cost of £1,800. 


Argentina.— The electrical power house of Messrs. 
Barone & Hamea, at Concepcion del Tio (Cordoba) for the supply 
of public lighting was inaugurated on Ist inst. The service is 
shortly to be extended to private houses and business premises,— 
Review of the River Plate. 


Barnet. — STREET  LionmrING. — The North Metro- 
politan E P. S. Co. has allowed the District Council a sum of £66 
off the acoount for publio lighting during the past quarter. 


Barrow.—PhRoPosED Loan.—The T.C. has decided to 
apply for sanction to borrow £10,300 for electricity extensions. 
inolading transforming plant, cables. switches, &c., required for 
power purposes, and for supplying light to workmen's dwellings. 


Birkenhead.—Prorosep LOAN.— The provision of H. r. 
plant and feeders in connection with the supply to the north end 
of the borough is recommended, at a cost of £6,400. 


Birmingham.—DaoPoskeD Revision oF CHARGES.— 
The Electricity Committee is proposing to increase the charges for 
electricity ; it is expected that the Committee will be in a position 
to make recommendations to the City Council in March. 

COAL CoNTBACTS8.—' Tbe City Gas aud Electric Supply Committees 
.have deoided to pool their coal contracte in future, instead of pur- 
ohasing independently. | 


Bo'ness.— The T.C. has instructed Mr. J. M. M. Munro, 
of Glasgow, to report on th» condition and prospects of the eleo- 
tric supply undertaking, and the need for an immediate extension. 


Bredbury and Romiley. — The Stockport T.C. is 
negotiating with the U. D. O. for consent to current being supplied 
to Messrs. Pollock & Macnab’s works. 


Derby.— The T.C. has decided to extend the overhead 
mains so as to supply current to the works of the Parker 
Foundry Co. 


Dover.—PusL:0 LiaHTING.—O wing to the restricted 
public lighting, there has been a loss on the capital spent on cables 
and time switches, and the Electricity Committee has allowed the 
T.C. credit for this, and to pay $150 a year for the clock switches 
after March 3 let. 


Downham Market,—E L. ScHRMR.— Mr. C. H. Best 
bas written to the U.D.O. regarding the offer of the Gas Co, to 
obtain powers to supply electricity, pointing out that an undesir- 
able monopoly would be created, and thet far greater satisfaction 
would be given by an independeut supply company which he pro- 

to form. The Council has decided to discuss the matter 
with Mr. Best. 


Dublin.—A comprehensive report has been submitted 
to the Special Investigation Committee of the Corporation by Mr. 
P. W. d' Alton, M.Iost.C.E., who was appointed by the Committee 
to inquire into the history &nd conduct of the electricity supply 
underteking of the Corporation. By some means parts of the 
report were prematurely published in the local Press, and com- 
plainte were made at a meeting of the Council that the extracts 
were so chosen as to give an erroneous impression regarding the 
trend of the report. We shall deal with the report in our next 
issue. s i 


Eastbourne.—The Electricity Committee bas disclaimed 
legal liability in regard to the recent fatal collision with a switch 
pillar; the switohbox was placed in its position in accordance 
with the B. of T. regulations, 


Eeeles.—PLAxT ExTENSIONS.—The electrical engineer 
is to report on the cost of providing a plant for three-phase 
supply, with a view to application being made for borrowing 
powers to carry out the scheme. 

users of electricity for lighting purposes are now to be 
charged a flat rate of 3d. per unit for a consumption exoeeding 
10,000 units per annum through one servioe, subject to 10 per cent. 
increase. 


Gillingham (Kent).—The T.C. has decided to increase 
the charge for current supplied to the Corporation fists from 6d. 
to 8d. per week. Owing to the difficulty of obtaining supplies of 
reliable apparatus no more electrio cookers are to be issued until a 
hire-parchase scheme is introduced after the war, and the existing 
outfits are to be maintained as at present, 


Glasgow. — New PLANT. — In connection with the 
placing of contracta for two 8,000-H P. turbo-alternators, it has 
been officially pointed ont that the Electricity Committee had only 
maintained the supply by overloading the existing plant. Three 
large factories, still to be connected, would absorb nearly the 
whole of the output of one of the turbines, and the other turbine 


would be required to meet the normal increase at the rate of 2,000. 


new consumers per annum. The two new eets would effect a 
saving in fuel equivalent to about £5,000 per annum each, a most 
desirable form of economy at the present time. 


- 


Horsham.—Yras's WonkiNG.—The report ‘of Mr. 
Morgan, the Council's electrical engineer, shows that despite 
adverse oircumstenoes, there was a net profit on the electrical 
undertaking of £420 for the year to March, 1915, as compared 
with £459 for the previous year. Returns are included of the first 
complete year's working of the refuse destructor, showing that 
some 1,422 tons were burnt and 166,690 unita generated during 
2,458 running hours, The destructor is credited with 320 tons of 
coal saved and revenue from by-products, totalling £884 ; financial 
charges, labour, &c., amounted to £260, leaving & credit balanoe of 


£124, . 

Leek. — The U.D.C. has decided to engage Dr. 
Watkinson, of Liverpool University, to inspect the electricity 
works and report. There has been a breakdown of the Diesel 
engine, the crankshaft of which is cracked, and cannot readily be 


Leigh.—PrLAxT ExTENSION.—Authority has been given 
to the electrical engineer to obtain tenders amounting to £18,800 
for the supply and erection of additional plant. 


Limerick.—The Mayor recently officially started up a 
new 240-H.P. generating set at the electricity works. | 


London.—The London Electric Supply Corporation, 
Ltd., has announc:d a further 10 per cent. increase in its charges 
for energy as from March. 

HAOKNE&Y.—The E. L. Committee recommends that the charges 
for electricity be inoreased by 171 per cent., as compared with the 
scale of July, 1914; a 24 per cent. discount will be allowed for 
payment within 14 days. 

L. O. O.—Sanction is to be given to the borrowing of £18,000 by 
St. Pancras B. C., and £8,290 by Woolwich B. O. for electricity pur - 


poses, 

The L.G.B. has been notified of approval of the linking-up 
schemes of the Woolwich B.C. and South Metropolitan Electric 
Light and Power Co.; of Marylebone B. C., the Central Electric 
Supply Co. and the Metropolitan Electric Supply Co.; and of 
the Hackney and Poplar B.0.’s. ! 

The Metropolitan Asylums Board proposes to enter into a new 
agreement with the Charing Cross E.S. Oo. for supply to the head 
artis ; electrio light is also to be installed at the Mead ambulance 
station. ` 

Owing to the bursting of the compressor of a Diesel engine at 
the generating station of the Smithfield Market Eleotrio Supply Co. 
on Monday, one man was so badly injured that he died soon after- 
wards; the station was only slightly damaged. 


Hanchester.—Moron Hiring, &0O.— It is proposed to 
spend £40,000 on hired motors and additional plant at aub-atations ; 
the revenue obtainable is estimated at £6,400 perannnm. It is 
also proposed to increase hire charges for electric motors by about 
20 per cent., representing £1,896 per annum. The increase will 
date from Jane 24th next. The Gas Committee has arranged for 
a supply of electricity to the Bradford Road works, for a period of 
seven years, l 


Newmill.—E.L. Scuexe.—The U.D.O. has decided to 
make inquiries from Holmfirth U.D.O. as to a supply of electricity. 


Pembroke (Dublin).—L.G.B. INQUIRY.—An inquiry 
was held on February 2nd, by Mr. P. O. Cowan, into the Council's 
A for sanction to borrow £15,000 for electrical exten- 

one. 


Perth.—Mr. Lambert, the borough electrical engineer, 
has reported on the electrical appliances at the gasworks, at which 
there was a serious breakdown recently, and his scggestions are to 
be carried out as found convenient. 


Queenborough.—Prick Increase. — The Sheerness 
and District Eleotric Power Co. has increased the price of current 
to consumers by 15 per cent. as from January Ist. 


Reigate.—Price INcREAsE.—The T.C. has decided to 
raise the price of current for heating from Id. to 1}d. per unit as 
from April 1st next. 


Ripon.—E.L. ScHEME.—AÀ small Committee has been 
appointed to inquire into the question of the delegation of the 
electric supply powers to a suitable company. 


Rugeley.—PRov. OrDER.—The Gas Co. has informed 
the U D.C. that it is in some doubt as to whether the B. of T. will 
grant it a prov. order for electric lighting. 


Salford.—INCREASED CHABGES.— The T. C. has decided 
to advance the increase in price of electricity for lighting and 
power from 743 per cent. previously decided upon to 10 per cent. for 
lighting and 15 per cent. for power. The new rates are to date 
from April next, 


Sheffield.—Marxs ExrENSTONS.— Mains are to be ex- 
tended in various parts of the city, at an esti nated cost of £4,170, 
of which 82,150 will be spent in laying maine to the new sub- 
station in Sidney Street. | 


Skelton and Brotton.—The U.D.C. has decided to 


trans er £1,200 from the district acoount to the electric supply 
fund to meet the cost of work done outside the contract price for 
eleotricity supply. 
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Southampton. —PLAxT ExTENBSION.—In view of pos- 
sible difficulties in steam raising, due to the inferior quality of 
coal in use, the Electricity Committee has directed ite engineer to 
submit a new scheme for conveying plant, but has deferred the 


question of new boiler plant, which had been raised, until next 
Reptember. 


Swaffham.—E.L. Scuzme.—The proporal of Mr. C. H. 
„Best, for an E. L. scheme for the town, to be carried out after the 


war, has been oopsicered by the U P. C., which is to interview Mr. 


Best. | 


'Swansea.— ELECTRICITY SHOWROOMS, &c.—The Cor- 
poration’s new electrical showrooms were offi»ially opened on Fri- 
day, last week, by Ald. Sinclair. It is interesting to note that the 
Mayor was driven to the showrooms in an electric saloon-body car 
—the first electric car in Wales—plaoed at his disposal by Messrr. 
Johnson & Burgess, Ltd. The Electric Lighting and Tramways 
Committee reporte that Lord Jersey hes consented to allow an 
overhead line through his property to the English Crown Spelter 
Works, on pay ment of a way-leave of £1 per annum. 


Thirsk (Yorks.).—Pusiic LIidHTNd.— The Parish 
Council has decided to ask the electrio lighting contractors for an 
abatement in respect of the public lighting account, the first instal- 
ment (£177) of which is due, on the ground of the restrictions, 


Whitstable.—E.L. Scozme.—The U. D. C. has agreed to 
the offer of the E. L. Co. to accept 35s. per lamp per annum during 
the period of the war for public lighting. The money will be 
retained by the Council for past and future advances in connection 
with the working of the undertaking. 


Wimbledon.—Messrs. Handcock & Dykes have been 
informed, in reply to their letter disputing their client's (the Fixed 
Price Light Oo.’s) liability for payment for transformer losses, 
that the question must be settled by arbitration. 

The assesement of the South-Western Co.'s new generating station, 
car sheds, and sidings off Durnsford Road, has bean reduced to 
£4,200 gross and £2 800 net value, these figures to remain in force 
until March 31st, 1917. 


Winchester.—The Electricity Committee reports that 


it may be nece:sary in the near future to increase the price of 
current to all consumers. 


ee 


TRAMWAY and RAILWAY NOTES. 


Accrington.—It has been decided to issue through tram- 


way ticketa, at existing charges, between Accrington and Black- 
burp. 


Argentina.—The work of e'ectrifying the Argentina 
Central Railway to the River Tigre has been resumed by the laying 
of the third rail and power cables. 


Barrow.—In view of the curtailed service on Walney 
Islend, the Corporation has agreed tc allow the B.E.T. Co. a rebate 
of £400 per annum, and has also granted the company new licences 
for running motor-’buees on certain conditions, 


Dndley.—Inquest.—The adjourned inquest on the man 
Evans, killed in the recent tramway accident, was held on Thurs- 
day Jast week. It was admitted that the conductor did not ring 
the hand bell at starting as required, in order to get a return signal 
from the driver, and that the latter when he left the oar failed to 
remove the controller handle, as provided in the rules. The jury's 
verdict imputed gross carelessness to the conductor and censured 
the driver, and the Coroner committed the oonduotor for trial at 
the assizes on a charge of manslaughter. 


Gateshead.—Tramway ACCIDENT.—On Saturday even- 
ing last a car which was ascending Bensham Bank, and had been 
brought to a standstill, ran backwards despite attempte to apply 
the brakes; it subsequently left the rails, overturning at a corner 
and falling on four pedestrians, who were killed, while many of the 
passengers were also injured. 

At an inquest, held on the sth inst., on the four persons killed, 
the jury returned a verdict of '' Accidental death," adding that the 
driver of the car—who left the vebicle in order to assist another 
driver—oommitted an error of judgment. 


Glasgow.—FEMALE LABOUR.— Success has attended the 
introduction of women conductors on the Corporation tramway 
system; already 1,050 women are in charge of cars, while on 
Sanday 26 women drivers were put on to various routes for the 
first time. "The general manager, Mr. James Dalrymple, is await- 
ing the approval by the T.C. of women motor drivers before 
launching a bigger scheme. This course is rendered necessary by 
so many of the employés having attested under the Derby scheme. 


Japan.—According to official statistics, there were at 
the end of 1913, 914 km. of tramways worked electrically, com- 
prising 1.528 km. of track ; there were at that period 413 km. of 
lines under construction. In 1913 these lines carried 570 000 000 
passengers, and the 55 companies which worked them paid divi- 
dends amounting to 7:91 per cent. The largest network is the 


municipal system at Tokio, totalling 242 Ein. the second in order 
is the electric railway company of Kech With 108 km. of lines. 
—L' Industrie Electrique. 


Leith.—It is reccommended, in view of the increased 
working expenses, to abolish halfpenny fares, workmen's fares in 
the middle of the day, and the concessions to sailors and soldiers. 


Leyton.— REDUCED ASSESSMENTS.—The West Ham 
Union has agreed to reduce the rateable value of the tramway 
undertaking from £5,700 to £5,200, and of the electricity under- 
taking from £5,700 to £4,200, the reduced assessments to remain 


during the existence of the adverse conditions ocossioned by the 
war. 


' London.— During the three months ended December 


last, the Highways Committee of the L.C C. has settled 1,134 claims . 


in respect of accidents arising in connection with the tramways, 
the costs amounting to £10,004. In 14 out of 35 other cases 
verdicte were given against the Council, and £634 and costs had 
to be paid. 

The Local Government Records and Museum Committee of the 
L.0.0. recommends that it be authorised to settle outstanding ques- 


tions between the Council and the Assessment Committees of the 


various B.O.'s regarding the L.C.C. tramway assessments. 


Nelson.—CovEgRED Cars.—A Sub-Committee of the 
Corporation has been anthorised to meet representatives of the 


Colne Corporation, to discuss the advisability of providing covers 
for al] cara, 


Newcastle-on-Tyne. — REVENUE ESTIMATES, &c.— 
The tramway estimates for 1916-17 show a groes income of 
£319,000, as against an expected revenue this year of £324,400; 
the expenditure is put down at £196 300, as againet an expected 
expenditure this year of $196,175. The gross surplus is estimated 
at £123.100, and the net surplus at £35,060, but from this is to be 
dedacted £9,600 the cost of allowances to men on active service. 
This leaves a net profit of £25,460, compared with £33,640 
expected this year. Daring the coming year the estimated expen- 
diture from the reserve and renewals fund is £19,277. 


Rotherham.—4An offer has been received from the 
Oldham Corporation to sell a dozen single-deck bogie cars, seating 
40 paesengere, at £450 each; the Tramways Committee proposes 
to purchase one, and to aek the Oldham Corporation to keep the 
offer of the remaining oárs open for a period. 


Sheffield.—It is proposed to refer the matters in dis- 


pute with Rotherham, regardipg the running of additional cars to 
Tinsley, to Mr. Dalrymple as sole arbitrator. 


Southampton.—Tor-Coverep Cars.—The tramway 
manager has reported on the necessity of providing top-covered 
cars to avoid overcrowding, and suggests that the Bell Panch Co. 
be allowed & further 6 per cent. increase on its existing ticket con- 
tract. For the year to January 7th last traffic receipts showed an 
increase of £7,250 and weekly mileage an increase of 1.000 miles. 


South-Western Railway Electrification. — It is 


expected that the Hounslow loop-line electric service will 
on February 27th, P be opened 


Stretford.—The D.C. has received a letter from the 
general manager of the Manchester tramways, detailing oertain 
changes, the effect of which will be to pits an improved early 


morning service in Trafford Park, which wil] be of great service to 
employ és there. 


Wigan.—Referring to the effect of the electricity break- 
down upon the tramway undertaking, Ald. Fletcher atated at the 
T.C., on February 2nd, that the estimated net logs on receipts was 


£1,277, and the net loss, after deduc 0 
saved, was £956. F 


TELEGRAPH and TELEPHONE NOTES. 


Australasia.— The Pacific Cable Board announces that 
the deferred and week-end cable services between the United 
Kingdom and Australasia have been resumed, as from the 4th inst. 


Italy.— The Consiglio Superiore dei Telefoni has ap- 
proved of the reorganisation of the urban telephone network of 
Rome ; extensions of the networks at several other towns, and 


private negotiation for the supply of 1,500 wall inetr 
1,430 kg. of bronze wire, &c. PPY | instrumente, 


, Paraguay.—The General Electric Co. has applied for a 


conces-ion to establish a telephone network at A 
3 telep at Asuncion, the 


Spaln.— According to a notice published in Madrid, a 
company has submitted a scheme to the Government for the 
establishment of public service of wireless telephony in Spain 
the Balearic and Canary Islands, and the Spanish possessions in 
the North of Africa. It is also intended to apply the system of 


radiotelephony to trains in motion and to the railway system in 
general, 


„ 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. — April 15th. P.M.G. Common-battery 
multiple switchboard, or automatio or semi-automatio switchboard, 
and associated apparatus. See “ Official Notices " December 31st. 

BRISBANE.— April 26th. Députy P.M.G. Five sections of trunk 
line switchboard for Toowoomba Exchange. (Schedule No. 342.)* 


MBLBOURNE.— April 12th. Electrically operated runway hoist. 


for the Jolimont car shops. Particulars at the contractors’ room, 
Spenoer Street. 

SYDNEY.—April 10th. Municipal Oounoil. Supply, laying and 
maintenance for six months of six 11,000-volt submarine cables, 
each 400 yards long, across Darling Harbour.“ 

May lst. Two 300.kw turbo-alternators, condensers, switch 
board. &c., for the pumping station at Ryde, for the Metropolitan 
Board of Water Supply and Sewerage at Sydney. * 

May 3rd. N. S. W. Railways and Tramways Department. One 
2,500-kw. turbo-alternator, for Zara Street, Newcastle, power 
house. Specifications (203.) from the Engineer's office, 61, Hunter 
Street, Sydney.“ : 


Bedwas (Mon.).—March 2nd. Electrical goods for the 
Bedwas Navigation Oolliery Oo., Ltd. Mr. G. Morgan, Secretary. 


Belfast. — February 16th. Corporation. Tramway 


stores, including cable, lamp and electrical aooessories. See 
“ Official Notices February 4th. 


Birkenhead.—March 6th. Corporation. Cable and 
two rotary converters with switchgear. See “Official Notices" 
to-day. 


Bolton.—March 2nd. Electricity Committee. Twelve 
months’ supply of materiale and stores, including some electrical 
items. See “ Official Notioes " to-day. 


Bradford.—February 14th. B. of G. Maintenance of 
the electric wiring installation, bells, telephones, &o., at the Union 
Hospital, Horton Lane. Mr. F. Holland, Architect, 22, Manor Row. 


Dewsbury.—Electricity Department. Two second-hand 


260-Kw. generator panels, oil separator, piping, cables, &o. See 
" Official Notices " to-day. 


Halifax.—February 14th. Corporation. Twelve months’ 
supply of electric lighting fittings and accessories, cables, tele- 
phone wire, meters, xo. See “ Official Notices" January 21st. 


Leigh (Lancs.).— February 18th. Electricity Committee. 
2.000 Kw. turbo-alternator, 6 600 volts ; surface condenser, set of 
pumpe, 1,000-xw. rotary or motor-converter, with switchgear. See 
“Official Notices" January 28th. — 


London. — Isuincton.— February 17th. B. of G. 
Alteration to wiring, provision of switohboarde, motor star'ere, 
motors, &c. See ‘Official Notices” January 28tb. 

HAMMERSMITH.—February 16*h. Corporation. Stores for the 
Electricity Department. See "Offisial Notioes" February 4th. 

BATTERSEA.—February 91st. BO. Stores for the Electricity 
Department. fee "Official Notioes February 4th. 

L.C.C.—The Highways Committee is to invite tende ra for tram- 
way fittings, equipment, &o., for 1916-17, 

FrNSBURY.—February l4th. B.C. Six or 12 months’ supply of 
electric lamps. Borough Surveyor, Town Hall. 

METROPOLITAN WATER BOARD.—March 7th. Electrio lampe, 
wire, and accessories, Chief Engineer, Savoy Oourt, Strand, W.C. 

Sr. MARYLEBONE. February 23rd. B.O. Cables, insulating 
material, &s. - 


Macclesfield.—March 15th. Guardians of the Cheshire 
County Asylum. Electrical goods. Mr. W. G. F. Tingay, Clerk of 
Asylum. 


Manchester.—February 15th. Corporation. Stores for 
the Tramways Department. See "Official Notices ” January 28th. 


New Zealand.—DuNnEpIN.—May 17th. City Council. 
(1) Tramcar bodies; (2) electrical equipment. Plans, &o., from the 
Town Clerk, Dunedin.* 


Portsmouth, — February 15th. Corporation. Six 
months’ supply of tramway stores, including insulating materials, 
lamps, motor windings. See Official Notices’ February 4th. 


Salford.— February 21st. Tramways Committee. 
General stores. General Manager, 32, Blackfriars Street. 


Southampton.—February 19th. Corporation. Stores 
for the Tramways Department. 


Stockton-on-Tees.— February 15th. Electricity Com- 
mittee. Stores. 


" Todmordem,— February 12th. Electricity Committee. 
One Lanos hire boiler, superheaters, mechanical stokers, pipework, 
centrifugal pump. See Official Notioes February 4th. 


Specifications for the items marked * can be seen at the Board 
of Trade Commeroíal Intelligence Branch in London. 


` 


CLOSED. . 


Accrington.—Electricity Committee. Altham Colliery 
Co., for a weekly supply of 70 tons of coal, at 18s, 3d. per ton, 
delivered, and from March until the winter months, for 30 tons 
per week extra, for storing, at 16s. 11d. per ton ; the Corporation 
to oart the latter. 


Batley.—The E. L. and Tramways Committee. B. I. 
and Helsby Cables, Ltd. Cable. | 


Bristol.—The Corporation Docks Committee has ac- 


oepted tbe following tenders :— 
W. T. Henley's T. W. Co.. and Callender's Cable Co —Cable. 
Simplex Conduite, —Condvit and fittings. 
Dorman & Smith, Ltd.—Incandescent lamps, fittings, &c. 


Dover.—T.C. McIntosh Cable Co., cable, £3,395, for 
extensions. 


Glasgow.—The Clyde Navigation Trustees have accepted 
the offer by Messrs. Crompton & Co., Ltd., for electrical spares for 
32-ton oranes at Queen's Dock and Rothesay Dock. 


London.—HackwEYy.— The Electricity Committee re- 
commends that, owing to the increase in the price of materials, the 
contract with the B.I. & Helsby Cables, Ltd., for armoured cablee, 
be varied according t» a submitted schedule. 

BATTERSEA —The Elevtricity Committee recommends that the 
contract with Callender's Cable Co., for cables, be renewed for one 
year from April lst next, on specified terms and conditions, 

L.O.C.—The Highways Committee has accepted the tenders of 
the Morgan Crucible Co. for carbon brushes, at £14 10s, per 1,000, 
items 1 and 2, Claes T (tramway equipment, &c., 1915-16), and Le 
Carbone, for carbon brushes, item 3, at £13 10s. per 1,000. 

The contract with Hadfields, Ltd., for special trackwork in con- 
nection with the tramwsya, is to be extended for one year from 
July, 1916, and thereafter until determined, by 12 months’ notice, 
the prices to be revised every three months. 

The Committee purchased 28,241 tons of ooals for Greenwich 
generating station, for £36,755, during the last quarter of 1915. 


Manchester.— Electricity Committee. 
Bertram Thomas. — One Jow-tension switchboard. 
Johnson & Phillips, Ltd.—Lo#-tension cable. 


British Weetloghouse Co.—Four 1,060/1,820 xw. rotary converters for sub- 

stations. 

Bruce Peebl-s.—Two 1,050-kw, motor converters and two 200. Kw. poditive 
traction boosters for sub-stations. 

Mirrlees Wats n Co., Ltd.—Alterations, &0., to condensing plants. 

Ait n & Co.—Pipework. 

J. Hopkinson & Oo., Ltd.—Va!ves. 

B. I. & Helsby Cables, Ltd.—Cable. — 


Preston.— The Corporation has placed a contract for 
meters for the year with Mesars, Chamberlain & Hookham, Ltd. 


Shanghai.— The General Electric Co. of China, Lid. 
Shanghai, have for the sixth time secured the yearly contract 
for the supply of Osram traction type lamps to the Shangbai 
tram way». 


Sheffield.—Tenders accepted by the Electric Supply 
Committee:— i 
C. A. Parsons & Co.—Turbo-alterpator (duplicate of the one now on 
order), £87,625. 
Stirling Boiler Co. — Three boilers and accessories, £31,400, 
E. Taylor, Lad.— Extending condensing water service, &0., at Neepsend, 


£8,560. 
A. Reyroile & Co.—Six-panel ironclad E. r. two-phase switchboard, £646. 
J. B. Nadin.—Levelling coal storage site and laying steam crane track, 


3, 


NOTICE TO OUR READERS. 


THE Government has intimated its intention to reduce the 
supply of paper available for newspaper and other publica- 
tions. The reduction will be such as to render economy in 
consumption imperatively necessary. The situation will 
bave to be met in various ways, and in order to assist ng in 
complying with the demands of the Government and to 
prevent disappointment due to inability to obtain copies, we 
shall be glad if readers of the ELECTRICAL REVIEW will 
give & definite standing order to their usual newsagent or 
bookstal. This applies to all readers who do not receive 
their REVIEW direct from these offices. 
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FORTHCOMING EVENTS. 


Physical Society of London. Friday, February llth. At 5 p.m. At the 

i . Chega of Se:ence. South. Kansington, 8. W. Papers "On a 

a eral Method for Comparing tha Mucus] Ind uota ee betw-en Two 

Coils with the Belf.inductanes of One of Them,” by Prot. C. H. Lees, 

inno and An Enclosed Cadmium-Vapour Aro Lamp.“ by Mr. H. J. 8. 
and. 


Manchester Association of Engineers.—Saturday, February 12th. At the 
Grana otek: Aytoua Street. Paper on "Oil Engines," by Mr. G. E 
indeler. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, February 12th. At 2p.m. At Neville Hali, Newoas.le on-Tyne. 
5 enéral meeting, an | : E: 


Electro-Harmonic.- Monday, February lith. At6.15p.m. At Holborn Res. 
: -Wanraus. Ladies’ Night. See our Notes to-day. . 9 


Sociefy of Chemical Industry (Newcastle Section). — Wednesday, 
Feornary 16.b. At the Wood Memoriat Hall, Newoastle-on-Tyne. At 
8p.m. Leotare on The Problems of Coal with reference t^ the Com- 
plete and Proper Utilisation of Our Fuel Supplies," by Prof. H. E. 
Armstrong F.H.9. 


Chemical Society.— Thur:day, February 17:h. At 8 80 p.m. At Burlington 
sous, Piocadilly. Ordinary Bcientifio Meeting. 


Belfast Association of Engineers.—Thursday, February 17th. Paper on 
** Turbiage P.ant,"" by Mr. P. J. Plevin. : 


Institution of Electrical Engineers.—Thursday, February 17ih. At 8 p.m. 
As V.ctoria Embankment. seventh Kelvin Lecture, on Terrestrial 
Mrgaetism,’’ by Dr. C. Chree, F. R. 8. 


. (Students’ Section).—Wednesdav, February 16th. At 7.45 p.m At 
»Viot wia Smbenkment. Paper on Tae X-Kay Tabs and Modern Prac- 
tice," by Mr. W. J. Jones. 


Institution of Mechanical Engineers.—Friday, February 18th. At 6pm. 
; . At Gt. George Street, Westminster, B. W. Aonual General Meotiug. 


Greenock Electrical Society.— Friday, February 18th. At 7.45 p.m. At the 
: Temperance Institute, 19, West Stewart Street. Paper on "Eleciro- 
Platiog,” by Mr. 8. V. Thorp. 


Royal Institution of Great Britain.—Friday, February 18 h. At 5.80 p.m. 
At Atbeamarle Street, Piccad lly, V. Leoture on **Polacised Light and 
its Applications to Engineering," by Prof. E. G. Coker. 


NOTES. 


Foreign Trade.—THx January FiGURES.—The fol- 


lowing are the electrical and machinery figures given in the 
official returns for January :— 


! IMPORTS. 
. Electrical goods and apparatus, Month of Ino. or 
_ excluding machinery and January. dec. 
uninsulated wire ..  &118,902 + £62.037 
Machinery m — wee 700,718 + 82,314 
EXPORTS. i 
Electrical goods and apparatus, 


. uninsulated wire d in 279,933 4 10,040 ^ 
Machinery see SR — 1,480,131 


trical World of January 8th were given the results of tests on 
water turbines installed in the Tallulah Falle Station of the 
. Georgia Railway and Power Oo., in 1913, These sets were 
intended for a normal rating of 16 000 H.P. at 580 ft. effective head, 
when driving 10,000-Kw. generators at 514 RPM, but as it was 
found that the generators could carry 12,000 Kw. continuously at 
80 per ont. power factor, the output of the turbines was raised to 
18,000 H.P. Five sete are in place, with room fora sixth ; they 


ENG C 


as cs 0 — 

Per Cent Gate Opening 

:-- POWER AND EFFICIENCY CURVE OF 12,000-EW. WATER 
TURBO-GENERATOR, 


are of the vertical-shaft Francis type, with bronze runners and 
forged steel gates, and weigh 300,000 lb. each. The working head 
ja. 606 ft., the highest head at which turbines are working in thé 
United States. Three sets were te-ted individually, at 80 per cent. 
of their maximum output, the effisiencies recorded being 88 3, R89'9 
and 88 7 per cent. The highest efficiencies were respectively 89:8, 
90°4 and 89 ˙5 per cent., at three-quarter gate opening and about 
16,950 HP. The electrical output was absorbed by water rheostata 
at 63,500 volts. The accompanying curve shows the output and 
efficiency of No. 3 set, which gave the best results. 


é 
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Proposed Standard Numerals.—In the Journal of 
the INSTITUTION OF ELECTRICAL ENGINEERS for February lat a 
note by Mr. A. P. Trotter dercribing a set of proposed standard 
numerals for the scales of measuring instrumente was publi-hed. 
After examining the numerals used on a large number of measuring 
instruments, including electricity meters, survesors’ staffs, and 
the Admiralty standard. scales, the author designed the ret in 1908 
with the sole view of leginility (fig. 1); elegance of shape was not 
disregarded altogether, but wherever necessary it was sacrificed to 
legibility. Except, perbaps, in the case of the 1, there should be 
no serife, and the figures should be of the block charaoter—that is 
to say, there should be no marked difference in the thickness of 
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Fic. 2.— TBRoTTER NU- 


MERALS, VARIOUS 
THICKNESSES. 


the line in any part of the figure. The relations between the 8, 
the 5, and the 8, aud between the 6, or the 9, and 0 were considered 
with the object of preventing confusion. A height of 10 units and 
a width of 7 is recommended. The thickness of the line should not 
be less than one-twentieth of tha height of the figure—that is, 
half a unit—nor thicker than 14 unita In fig. 1 the minimum 
width of half a unit has been adopted; fig. 2 shows thicknesses 
of i.1, 14, and 14 unite. To avoid confusion with 5, as well as 
with 8, Mr. Trotter strongly recommends the flat-topped 3. Acoord- 
ing to the neual practice, the 9 is simply the 6 reversed. 


Industrial Banks.—Speaking at the annual meeting 
of Lloyds Bank, Mr. J. W. Beaumont Pease, deputy chairman, accord- 


Fig. 1.—NUMERALS DESIGNED BY 
A. P. TROTTER, MINIMUM THICKNESS, 


. iag to the Times, dealt with the criticism recently directed against 
- English banking practice as compared with German. He laid down 


the proposition that, unless the interests of a bank were sub- 
ordinated to the interests of the depositors, it was being run on 
unsound lines. Strictly no portion of a banker's deposits should 
be locked np in securities not easily realisable. In practice the 
exigencies of business involved a certain amount being so invested, 
but the aim of the banks was always to be prepared for the 
demands that their depositors might make upon them. It was not 
quite the. same thing as regarded share capital, for that was an in- 
vestment of a shareholder who hed no right to demand his money 
back. A banker could not be blamed if he dealt with the capital 
in a more permanent form. German banks had comparatively a 
much greater proportion of capital than Eaglish banks, and they 
were, therefore, enabled to make much longer loans and lees liquid 
investments. If that were an advantage to trade it might be worth 
while to consider what could be done by English finance in this 
direction, not through a bank dealing with depositors’ money, but 
through a financial institution with a large capital which could 
undertake investments of the kind. He, however, could not help 
thinking that danger and harm rather than good might accrue to 
the trade of the country as a whole if banks became identified 


with particular companies or enterprises. It would tend in the 


direction of big trusts and monopolies. Time would shortly show 
whether the German banks had -been secured on such sound 
foundations as our own. 


Fatality.— NewcasTLE-ON-TYNE.—An inquiry was held 
on the 3rd inst. irto the death of S. J. Thomas, an electrician, which 
occurred at the Elewick works of Armstrong, Whitworth & Co. 
Deceased’s brother, a foreman electric tester, stated that on Ist inst. 
he and his brother went into the casting department to tert a fan 
motor. Close to the switch was a way by which coke was con- 
veyed to the furnaces, and when the vehicles containing the coke 
were passing, the clearance was less than two feet. Deceased went 
straight to the switchboard. and witness heard a shout, and saw 
his brother leaning face forward against the switch. Artificial 
respiration was tried unavailiogly. Ou examining the switchboard 
witness found that a joint in the wire leading to the meter had 
been bared. Deceased was an experienced man, and it was most 
unlikely that he would atart to bare the joint while it was alive. 
He thought hia brother would have opened tbe switch before 
touching the wire, and then taken the tape off the j int, but that in 
avoiding the coke conveyor he had accidentally pushed the switch 
in, while he still had hold of the wire, and thus had received the 
fatal shock. A verdict of " Accidental death " was returned. 


Federation of Engineering Labour.—4A scheme for 
closer unity among the organisations forming the Engineering and 
Shipbuildiog Trades Federation has now been approved by the 
majority of these societies. The scheme does not include amalgama- 
tion, but its object is to federate the unions so closely that they 
will act as one body ia all matters of wages and conditions. 
Amongst the societies whose members have already accepted the 
scheme by an overwhelming majority are the Amalgamated 
Society of Engineers, the United Pattetnmakers' Society, the Eleo: 
trical Trades Union, and the Gasworkers and General Labourers’ 
Society.— Standard. acie S Ow TQ cte c SUM 


Radiograph Ambulance Cars.—At a recent meeting 
in aid of the Radiograph Ambulance Cars Fund, Sir James Mao- 
kenzie Davidson said the value of X-ray motor ambulances at the 
fighting fronts was beyond all question, and the promoters of this 
fund were conferring a great practical benefit upon the wounded 
in the war. ö MM 
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Italian Hydro-Electric Works.—A decided awaken- 
iog has been brought about in Italy directly and indirectly through 
the war, both privately and in Government circles. Thecampaign 
instituted by Signor Conti in favour of the development of the 
hydro-electrio works has now been followed by the inauguraticn 
of propaganda by the Italian Electro-technical Association, with a 
view to the advancement of the production of native machinery 
and apparatur, and by the issue of two Government decrees which 
were published. and came into operation on January 18th. Both 
decrees aim at the securing of some relief from the extremely 
unfortunate coal crisis which prevails in the country owing to the 
comparative.scarcity of the tonnage arriving from abroad, and the 


very high prices to which steam coal and house coal haye risen - 


when actually delivered in the country, in consequence of the 
«enormous. advance in the rates of freight. In the first decree, it 
is ordained from the present until farther notice that the public 
lighting must be reduced by one-half in all towns where the 
supply is effected either with gas (exclusive of acetylene) or with 
oil or with electrical energy produced by the use of steam or gas 
or oil engines, or where these systems are used in combination. 
When the public lighting is carried out partly as mentioned, and 
partly by means of energy furnished by hydro-electrio works, the 
reduction must be effected by decreasing or by entirely suppressing 
the service afforded by the former systems, In thecase of public 
lighting, which is wholly supplied from hydro-electric worke, the 
prefect of the province can enforce a reduction to one-half in 
order that the energy thereby rendered available may be utilised 
also beyond the towns or province, 80 as to decrease or suppress 
the employment of the before- mentioned systems or be utilised for 
heating, motive power or other industrial purposes beyond the 
towns or the province. The decree also empowers the town 
councils to cartail the number of public electric lamps and hours 
of lighting per day, and during the hours when the publio lighting 
is completely suspended, it will be possible for the councils in 
agreement with the prefect also to stop electric lighting by private 
congumers, f A 

The second decree seeks to obtain a more rapid increase in the 
production of electrical energy by the existing hydro-electric 
works. It is considered to be urgent to promote the national 
economy in this direction, which is seriously threatened by the 
augmentation in the prices of coal. As a coneequence, and on 
the proposal of the Ministry of Fingnoe, and in agreement with the 
Minister of Publio Works and Agriculture and Industry, it hae 
been arranged that concessions can be granted by the Ministry of 
Finance, 
increase in the water taken from the public watercourses by means 
of modifications in the present methods of taking off the supplies, 
excepting when the rights of third parties are concerned. 
Naturally the deoree is merely a temporary expedient, but further 
developments appear t» be in early prospect, with the object of 
Securing substitutes for coal, as has been suggested to the 
Government. One ‘of these which is now engaging the attention 
of the Government relates to the introduction of & measure which 
would be less complicated in the formalities to be complied with 
by those seeking the grant of concessions for the utilisation of 
water powers for the production of electrical energy, and there is 
little doubt that the industrial awakening now in progress will 
lead toan improvement iu this respect and strengtben the hands 
of those members of Parliament who have been enlightened on 
the matter by the programme initiated by Signor Conti a few 
weeks ago. - i : i 


National Illumination Committee of Great Britain. 
—The report of the chairman (Mr. W. Duddell), presented at the 
special annaal meeting of the Committee, on January 27tb, states 
that during the year 1915 a great part of the international work 
which was contemplated has been wholly suspended. Mr. Trotter's 
po that the height of the amyl-acetate flame which afforded 
the light of one standard candle should be determined, was ad »pted, 
and reports were received from Dr. Houstoun and Profs. Mather, 
Marchant and Morris. A paper by Dr. Ott, of Zarich, on the 
" Effect of Variations in Atmospherio Conditions on the Light of 
me Hefner Lamp," was received, and was published in the technical 
rese. 


Institution and Lecture Notes.—Institution of 
Electrical Eogineers.—As soon as the approval of the Board of 
Trade is obtained, the Council proposes to call a special general 
meeting of the corporate members to consider and, if approved, to 
adopt the following addition to the artioles of association :— 

Addition to Article 41.—" (a) In the event of a state of war 
arising between Great Britain and any other country or State, any 
member of any class who at any time during such war shall be a 
subject of such enemy country or State shall forthwith cease to be 
i membet of the Institution, and in the case.of the European War 
of 1914 all such members shall cease to be members of the 
Inétitntion on aud after ." (The date to be inserted will 
dépend ón the date of confirming the reeolution.) . 

„The Gouncil has also received a petition signed by 17 corporate 
members with: regard to the expulsion of enemy aliens, asking 
that in accordance with Article 80, the Council shall call a special 
general meeting for, the purpose of dealing, with the matter. It 
i$ understood that the signatories are of opinion that the al teration 
proposed by the Council will effect the object of the petition. ` 

At a meeting of the WESTERN LOCAL SECTION on Mondav, at 
the South Wales Institute, Carr iff, a paper was read by Mr. O. L. 
Record on The Testing of Uaderground Cables with Continuous 
Currents.” The essence of the paper was the description of the 
Delon Special Testing Apparatus for testing with direct current, the 


without the formality of inquiry, for secpring an 


prinoipal advantages of which are that high pressure teets can be 
carried out without damage to the cable, and that the necersity 
for transporting cum bersome apparatus ib case of alternating oar- 
rent is obviated, the Dlon D.C. apparatus being capable of trans- 
portation in a suitable handcart. Mr. W. A Chamen, Mr. Tremain, 
Mr. C F. Pe ctor, and Mr. C. T. Al'an asked questions on various 
points of detail, and expressed bizh appreciation of the paper. 
Subsequently the members sat down to an informal dinner at the 
Park Hotel. | 

At a meeting of the Scorrisa LOCAL SECTION in Edinburgh, on 
Tuesday evening, Mr. H. H. Harrison's paper on “The Princip! 
of Modern Printing Telegraphy " was read aad discussed. i 

At the meeting of the YORKSHIRE LOCAL SECTION on Wednes- 
day last, the paper was read by Mr. O. L. Record, on The Testing 
A late E Cables with Continuous Current,” and a diecussion 
ollow | 


Society of Engineers (Inc.).— At the meeting of the Society 
on February 7th, the President's Gold Medal was presented to Mr. 
Arthur H. Barker, B. A, B. So., for his paper on Fature Develop- 
ments in Heating and Ventilation," and the Beesemer Premium, 
value 46 be., to Alphonse Steiger, for his paper on The Modern 
Development of Water Power." Mr. Percy Griffith, M. Inst. OC. E., 
President for the year 1916, then delivered his Presidential address 
in which, after some preliminary remarks, he discussed the status 
of the engineering profession. He considered that it was necessary 
to educate the public as to the functions, qualifications, rules of 
conduct and basis for remuneration of the various clasees of 
engineers, and advocated the establishment of a new organisation, 
having as its main objective the consideration and settlement of 
problems common to the whole profession. 


Janior Iostitution of Engineers.—In the immediate future 
the S oiety's programme includes lectures on Chemistry and 
Engineering,” by Prof. H. E. Armetrong ; The Use of Alternating 
Carrents in Factories,” by Mr. G. H. Ayres; and on “Electricity 
in Factories,” by Mr. R. Rankin. On February 26 h, at the King's 
Hall, Holborn Restaurant, the Institution has arranged to hold a 
Bohemian Concert in sid of the British Red Cross Society in 
general, and the City of London Red Cross Hospital in particular. 
Sir Boverton R»dwood, Past-President, will preside, and will be 
supported by the Right Hon. the Lord Mayor of London. 


Royal Society of Arts.—On Wednesday, Prof, J. A. Fleming 
read a paperon “The O ganieation of Scientific Research in this 
Country," dealing with the aubject under the heads of Methoda, 
Means, and Men.“ 


Royal Institution.— Ia the course of his lecture last week on 
the inaustrial application of gaséous fue s derived from coal, 
Prof. W. A. Bone urged that in order to achieve the economies in 
respect of power production which were possible, existing ineffi- 
cient plant must be scrapped and the distribution of electrical 
energy reorganised on the large toale as it had been on Tyneside. 


Croydon Wireless Society.—On Saturday last Dr. Annesley 
Eocles gave a lecture on the detection and localisation of foreign 
bodies by means of X-rays. 


Two Interesting Problems, — We have received 
solutions of the metal-sided cube problem from Mesers. E. Redman 
and H. W. Underhill, the former making the diagonal resiatance 
$ ohm and the latter 068 ohm. We are not satisfied, however, 
that either is correct, owing tothe ambiguity of the question, 
which does not state clearly between what limits the side of the 
cube has a resistance of 1 ohm. The only rational way in which 
to deal with it, in our @pinion, is to regard the side as having 
1 ohm resistance between opposite edges when the current is led in 
and out uniformly along the whole width of the plate. If the 
current enters ata point the question of its distribution imme- 
diately arises ; the resistance of the plate will then depend upon 
the position of each point. . So long as the stream lines arestraight 
and parallel the resistance of a sheet of metal is a definite 
quantity, but when the stream lines are curved the problem 
becomes difficult. The Wireless World, in giving the solution to 
the magnet problem, adds a note: Next month Dr. Fleming on 
the cube resistance problem," which pointe to the same conclusion; 
we shall await Dr. Fleming's views with interest. 


Electro-Harmonie Society. — The next Concert 
(Ladies' Night) will be held at the Holborn Restaurant (King's 
Hall) on Monday evening, February 14th, commencing at 
6.15 p.m. Morning dress. Sir William Slingo will preside. The 
artistes will be as follows :—Mies Olive Sturgess, soprano; Miss 
Norah Blaney, songs at the piano ; Mr. Tom Kinniburgb, baritone ; 
Miss Ivy Angove, violin; Mr. W. V. Robinson, Canadian enter- 
tainer; Mr. Nelson Jackson, selections from bie repertoire. Mr. 
Bernard Flanders, A.R.A.M., solo pianoforte and accompanist. 


Electricity Sapply Engineers and an Enemy Black 
List.—It is stated that the Arsociation of Municipal Electrical 
Engineers is asking the Government to instruct the Board of 
Trade to issue an authoritative list of alien enemy manufacturing 
firms now operating in Great Britain, in order that the memb:ra 


may, as far as possible, avoid the purchase of enemy manufactures, 


The. Australian Trade Commissioner.— Mr. G. T. 
Milne, H.M. Trade Commissioner for Australia, will arrive in this 
country on an official visit about the middle of March. Those 
desirous of interviewing him should apply early to the Director, 
Commercial Intelligence Branch, Board of Trade, London, E.C. 
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Speed and Mileage Ratings of Electrical Vehicles. 
—At a meeting of the American Society of Automobile Engineers 
recently held in New York, the following recommendations of the 
Electric Vehicle Division with regard to standard ratings in ocon- 
nection with the mileage and speed of electrical motor vehioles 
were adopted :—" Electric vehicle speed ratings shall be based on 
continuous operation with one-half load over hard,smooth and 
level roads or pavements at the actual average battery charge.” 
“ Electrio vehicle mileage ratings shall be based on a continuous 
run at the S.A. E. rated speed with one-half load over hard, smooth 
and level roads or pavements.” 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER ENGINEER CORPS.—Orders for week commencing February 
14th, 1916.—By Lieut.-Ool. O. B. Clay, V. D., Commandant. 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 


Monday, February 14th.—Seotions 1 and 2, Technical; Sections 


8 and 4, Lashings and Trestle Bridging, Signalling Olass and 
Recruits. 


Tuesday, February 15th.—School of Arms, 6 to 7 p.m. 
Thursday, February 17th.—Shooting for Sections 8 and 4, 
Friday, February 18th.—Seotions 3 and 4, Technical; Sections 1 


and 2, Lashings and Trestle Bridging; Signalling Olass and 
Reoruits. 
Saturday, February 19th.—Adjutant’s Instruction Class at 
2.80 p.m. 
E. G. FLEMING, 


Company Commander and Acting Adjutant. 


3RD Batt. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- . 


TEERS) —Battelion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, February 10th, 1916 :— 

Week-end Parades.—Saturday.— The Battalion, less Platoons 
Nos. 10, 15 North London and 11, will parade at Wembley Park at 
3.15 p.m. for drill under Company Officers. “Derby " recruits are 
invited to attend. 

Sunday.—The Battalion will parade, as strong as possible, at 
9.40 a. m. outside the entrance to Easton Station (L. & N. W. R.), 
Easton Road, for Divine Service, Dress — Uniform, with side- arms 
only. Overcoats will not be carried. 

After the Ohurch Service the Parade will be inspected by the 
Lord Mayor. 

Musketr.— The Inter-Platoon Competition will be continued on 
Saturday, the 12th inst. when the semi-final round will be com- 
pleted. The competing platoons Nos. 10 and 15, North London 
and 11, to attend at the Acton Range at 1.30 p.m. 


A. G. JorwBB, Major and Adjutant, O. B. O. 


Artists’ Rifles, O.T.C.—One remarkable effect of the 
Earl of Derby's Recruiting Scheme has been that a large number 
of professional men from the technical trades, including archi- 
tectae, engineers and eurveyors, having realised that they must no 
longer delay cffering their services to the country, have applied to 
the Artiste’ Rifles, O.T,C., for direct enlistment. Moreover, of 
those who have attested under the scheme, many have felt 
impatience for their Groups to be called up, and, solving the 
problem for themeelves, have anplied for, and obtained, transfer 
from Army Reserve B, in which Derby recruits are placed, to some 
Regular or Territorial unit. This course is particularly favoured 
by men whore education and social position render them eligible 
for commissions. The transfer of men who have been placed in 
Army Reserve B may be effected as soon as possible after they have 
been approved and found medically fit, or postponed until a later 
date, provided that at such later date the requirements of the 
Service require the transfer. The Corps has a special class for 
training members who desire to obtain commissions in the Royal 
Engineers and Pioneer Battalions, and for testing candidates for 
such commissions, 


Appointments Vacant.—Power house staff for the 
Southern Command, Salisbury; shift engineer for Reigate. See 
our advertisement pages to-day. 


Submarine Power Cables,—Two 11,000-volt sub- 
marine power cables have recently been laid across the Golden 
Gate at San Francisco, for the extension in that city of the Pacific 
Gas and Electric Co.'s distributing system. The cables, which are 
about 13.000 ft. long, were laid under unusual difficulties, incident 
to awift current and deep water, as well as to dangers in the heavy 
fogs, from the shipping that plies in and out continuously through 
the entrance to the harbour. However, the work was completed 
on schedule time, and the cablea successfully passed the 22,000- volt 
test to which they were subjected immediately after the work was 
done.— Electrical World, 


Inquiries.— A correspondent who is erecting an over- 
head traveller on cast-iron columns 11 ft. high x 5 in. diameter, 
2 in. thick. proposes to fill the columns with fine concrete, and 
inquires whether it would be advisable to reinforce the concrete 
inside with 4 in. iron rods ; al«o, whether there would be any 
trouble through expansion of the concrete. 

A correspondent asks for the address of the maker of Castle 
No. 5" acoumulators. 
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OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and ind 
also electrio tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The Skelton and Brotton U.C. 
has appointed Mr. G. Drxon engineer of the Council's elec- 
tricity supply undertaking at a salary of £177 per annum, 
Mr. Dixon to be allowed to continue his appointment as engi- 
neer for the Cleveland and Durham Electric Power Co. in 
East Cleveland. 

The Melbourne City Council has increased the salary of Mr. 
H. R. HARPER, city electrical engineer, from £1,000 to £1,250 
per annum. 


General.— Mr. W. Eckrorv, electrical engineer for the 
Wingate, Wheatley Hill, and Thornley Collieries Co., Dur- 
ham, has been presented by the officials with a marble time- 
piece, on the occasion of his leaving to take up similar duties 
under the South Moor Coal Co. 7 

CouNciLLoR J. J. O' NEILL has been re-elected chairman of 
the Dublin Electricity Committee, and Councillor C. McGutn- 
NESS has been elected vice-chairman. 

The marriage of Mr. H. F. PARSHALL to Miss Ellen Dunlop 
Payne, of Boston, U.S.A., was solemnized at Penn, Bucks,. 
on January 31st. 

The London Gazette announces that Mr. J. S. PRINGLE has 
been appointed an electrical engineer in H.M. Naval Estab- 
lishment. 

Mr. S. A. JEavons, chief clerk at the Stockton-on-Tees Cor- 
poration electricity works, has passed the Intermediate Exami- 
nation of the Chartered Institute of Secretaries at Manchester 
University. 

\ 


Roll of Honour.—Captain (temporary Major) A. E. E. 
FaAwcus, of the 7th Battalion Manchester Regiment, who has 
won the Military Cross, was an electrical engineer, and, with 
m father, was interested in estate development in East 

rica. | 

Private Harry HAUGHTON, of the 9th Battalion King's Own 
Royal Lancasters, formerly in the employ of Mesers. Mather 
and Platt, is reported a prisoner of war in Bulgaria. 

Sapper WALTER Fox, of the Royal Engineers, who has just 
been gazetted a Second-Lieutenant, was, up to two years ago, 
employed at the Stalybridge Joint Board's generating etation, 
and subsequently went to an appointment at Singapore. 

Private J. MeCABE, of the King's Own Scottish Borderers, 
prior to the war employed at the British Westinghouse 
Works, Trafford Park, has been killed in action. 

Private W. Hore, of the 20th Hussars, reported wounded, 
was, prior to the war, on the electrical staff at the collieries 
of Messrs, Fletcher, Burrows & Co., Atherton. : 

Colonel BRiGHTEN, chairman of the Jackson Electric Stove 

„ Ltd., was mentioned in dispatches with reference to fight- 
ing in the Gallipoli Peninsula. He has since received the 
Most Dietinguished Order of St. Michael and St. George. 

Private O. N. Soper, of the 5th Buffs (East Kent Regi- 
ment), who has been wounded in action in Mesopotamia, was 
on the electricity staff at the S.E. Railway works at Ashford 
(Kent) before the war. Private A. L. Baker, of the 5th Buffs 
(East Kent Regiment), killed in action in Mesopotamia, was 
engaged in the electricity department at the same works. 

Private WM. T. PLAYFORD, of the 8th Buffs (East Kent 
apnenih, who was, until the war, on the staff of the Isle 
of Thanet Electric Tramways Co., has been wounded in action 
in France. 

Sergeant HERBERT NEALE, of the 7th Norfolk Regiment, late 
of the staff of the Bradford City tramways department, has 
been killed in action in France. 

Lance-Sergeant J. F. GELL, of the 3rd Company. 18th Batta- 
lion King's Liverpool Regiment, who has been killed by shell 
fire in France, was, before the war, on the staff. of the elec- 
tricity departinent of Wallasey Corporation. 

The D.C.M. has been awarded to Regimental Sergeant- 
Major Ben Trier, of the South Lanes. Regiment, who was, 
prior to the war, engaged at Manchester with the British 
Westinghouse Electric & Manufacturing Co., Ltd. 

Corporal T. FEARING, of the 3rd East Janes. Field Ambu- 
lance, Royal Army Medical Corps, who was engaged at the 
Bury (Lancs.) Corporation electricity works, has been 
awarded the D.C.M. for gallantry at the Front. 


Obituary.—Mr. HERBERT KiNGsFORD.—The death occurred 
on February 5th, in his 59th year, of Mr. Herbert Kingsford, 
of Lima, Peru, engineer to the Central and South American 
Telegraph Co. 


Will.—The late Mr. H. A, Taytor (Clarke, Forde & Taylor) 
left £42,529. : ] ud 
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REVIEWS. 


Specification and Design of Dynamo-Llectric Machinery. By 
M. WALKER. London: 
928. net. 


The author of this book says that a serious apology is needed 

for adding another book on the design of dynuinoe to our 
already overcrowded shelves, but as there appeared to be no 
book of electrical precedente analogous to tne famous Con- 
veyancing Precedents, compiled by Prideaux, it occurred to 
the author that such a book would be of some use to those 
eDgineers who froin time to time have to draw up specitica- 
tions for the purchase of electrical machinery. We are glad 
that such an idea did eo occur to him. ‘the book not only 
deals with specifications for electrical machinery, but also 
outlines a method by which the specifications may be com- 
phed with by manufacturers. 
Ihe book 18 divided into two parte. In Part I rules for use 
in the design of dynamo-electric machinery are discussed, 
while in Part II the specification and the design to meet the 
specification are treated of. 


Chapter 1 is introductory, and points out certain well-known 


facts in a refreshing manner. 

The magnetic circuit is dealt with in Chapter 2. The effect 
of the nuinber of poles on the general design is well discussed, 
and we are glad to 8ee that attention is drawn to the fact that 
revolutions per minute have a superior limit as far as reducing 
material goes. Lor example, the material for a 4-pole 25-cycle 

e running at 750 revolutions per minute is rather lesa 
than for a 2-pole machine running a$ twice the Ta Of 
course, special reasons may demand the higher speed in spite 
of this fact. Certain neat methods for determining field forms 
for ealient and distributed windings are given. 

.In Chapter 3 the electromotive force coefficient is con- 
sidered in detail, and a short précis of important papers js 


given. 

The vital subject of materials of the magnetic circuit is then 
discussed. The author very rightly employs throughout the 
book, in the main, the metric system of units. As he says, 
this will be the system which will probably be most generally 
employed in the future. The reviewer and, in fact, all the 
practical designere he is acquainted with, use this eyetem, and 

„ where necessary, convert their millimetres into inches 
for the benefit of the British workman. Most designers at 
eome time or other have known two continuous-current motors, 
that have been wound to the same specification, to run on test 
at appreciably different speeds. This kind of thing is well 
accounted for on page 37, where the reasons for considerably 
different magnetic properties of cast iron from two different 
pourings from the same ladle are dealt with. A number of 
prices are given for different kinds of material. These are 

uite of the right order at normal times. Iron losses are also 
ssed in a clear and practical manner. 

_Chapter 5 deals with the different parts of the magnetic 
circuit, euch as shapes of slots and teeth, flux distribution 
behind teeth, and so on. 

The electric circuit is next considered. A very large number 


of winding diagrams are given, all being for alternating-current 
generators and motors. The windings are all printed in one 
ull and dotted 


colour, the different phases being indicated b 
lines. A considerable number of useful tables, not before 
easily accessible, are also given. The forces on armature con- 
ductors, due to short circuits, etc., are briefly considered, the 
reader being referred for full details to the author's classic 
aper on the subject, read before the I.E.E. several years ago. 
useful abstract of Field's paper on eddy currente in arma- 
tore conductors is also given in this chapter. A misprint 
Occurs on page 143, in which the diameter of a No. 13 8.W.G. 
wire is given ae .92 in. 
The actual design of armature coils and the formers re- 
uen for their manufacture is then dealt with in Chapter 7. 
large number of photographic reproductions and line dia- 
r di are given, together with specimen specification forms 
different types of mouldings, etc. Altogether this is a 
valuable feature, much information not easily obtainable else- 
where being presented in a convenient form. 
nsulation—in one sense the most important part of a 
dynamo-electric machine—is then discussed. The author has 
given liberally of his extensive investigations in the subject 
ae well as of those of others. The mechanical properties and 
strength of many types of insulation are given, and also sound 
rake regarding pressure tests, insulation resistance, and eo 


0 

Chapter 9 treats of the difficult subject of ventilation. Tur- 
ne-driven machinery, as is natural, is discussed more fully 
than other types by means of diagrame giving outlines of the 

schemes adopted by various makers. 
aper 10 is devoted to the predetermination of temperature 
rise uch of the information published in the author's paper, 
Heat Paths in Electrical Machinery," before the I. E. E. is 
reproduced, together with additional matter. The determina- 
tion of this temperature rise will always be the most difficult 
part of electrical machine design, but the author deals with 
the matter in a searching and scientific manner. At the eame 
time, the reviewer knows from nersonal experience that some 
of the rules given here do not fit all machines by any means, 
rules, however, always giving results well on the safe side. 
Part II of the volume commences in Chapter 11. The epeci- 
fication and design of alternating-current generators is first 


Longmans, Green & Co. Price 


tion and design of 


taken. It may be safely eaid that practically the whole of the 
fheory of alternating currents that is useful in actual design 
is given, and also a fairly complete list of references on the 
subject. We are glad to see that it is pointed out that the 
ordinary d?| formula for commencing the design of a new A.C. 
generator cannot be intelligently used unless account be taken 
of not only the regulating properties of the generator, but 
also the ettect which the frequency and speed have upon the 
number of poles and the cooling conditicna of the field coils. 
Though the book is certainly not of an elementary character, 
we think a list of d values might have been included as a 
preliminary guide. Engine, water wheel, and turbine-driven 
alternators are all considered in turn, the treatment on the 
whole being quite satisfactory. Er. 

Induction motors are next dealt with in a similar fashion. 
This time the circle diagram is well to the fore, and also a 
table of output coefficients is given. 

Chapter 18 deals with continuous-current generators. The 
various types of continuous-current windings are not de- 
scribed since, as the author says, they are fully dealt with 
in many text ks, but the principles governing good com- 
mutation receive special attention. No dl table is given, but 
several different sizes of machines are worked through. 

One of the author's specialities is next considered, t.6., rotary 
converters. Probably Prof. Miles Walker has done more to- 
wards developing this type of electrical apparatus than anyone 
else in the country. Mauch of the ordinary theory of beating 
of armature conductors, etc., is not given, quite rightly in a 
book of this kind, but a considerable quantity of useful infor- 
mation is put forth in an illuminating manner. ‘The applica- 
tion of the various rules is exemplified by outlines of the 
design of two rotaries. This is a most readable chapter. 

The concluding chapter gives a short account of the specifica- 
hase advancers. The different types of 
ae etc., peculiar to this type of apparatus, are well 


ribed. 

Taken on the whole, the book is a mine of wealth for the 
experienced designer. Beginners will not progress very far 
if they commence with this book—in fact, the author assumes 


." that the reader is familiar with the laws of electricity and 


magnetism as applied to the design of dynamo-electric ma- 
chines, and that he is conversant with the theory and operation 
of these machines as given in the many excellent text books 
on these subjects. NM E 

The general method of design is that developed by Mr. 
B. G. Lamme, of the American Westinghouse Co. 

In the specification part of the volume the author—very 
rightly in the reviewer's opinion—takes the view that it is 
the function of the consulting engineer or buyer to state pre- 
cisely what he wants to buy, and to leave to the manufacturer 
the methods of attaining the reeults called for. l 

The book is well printed, and will be for years a classic on 


the subject of which it treats. 


Wireless Time Signals. London: E. & F. N. Spon, Ltd. 
Price 3s. 6d. net. 


The official handbook Reception des Signaux Radiotéle- 
raphiques par la Tour Eiffel," issued by the Paris Bureau of 
ngitudes, is of such practical value to navigators, geode- 
sians, explorers, and horologists as to justify completely the 
reparation of this authorised translation, to which the trans- 
ators have added useful appendices, tables, and a short 
vocabulary, materially increasing the’ value of the book. To 
the expert this treatise will be found invaluable as a work of 
reference; to the amateur it provides a lucid exposition of the 


‘principles of wireless telegraphy, supplemented by practical 
notes on the construction of installations suitable for his use 


in receiving time and weather signals, etc. The arrangement 
and illustration of the book are admirable. and a very praiee- 
worthy feature is that the book deals thoroughly with its 
subject matter, and does not wander outside the latter; this is 
by no means always the case in these days of ramified and 
detailed technology. 


." The instructione given for the erection and adjustment of 
receiving apparatus should enable anyone to get good results 


and to take an intelligent interest in the manipulation of his 
apparatus. The importance of the Eiffel Tower signals is 


- discussed briefly in Chapter II, and the nature of the signals 


and the means by which they are produced ie then described. 
The remainder of the chapter is devoted to explanation of 


‘methods by which the signals are utilised by the recipient 


and allowance made for various retardations, ete., to obtain 
& time reading accurate within 0.1 second or so—which is 
near enough for navigation, watchmakers’, and most other 

ractical requirements. For scientific purposes, and for the 
benefit of explorers and geodesians, it is desirable to make yet 
more accurate determinations of time, and the general means 
by which this 1s done are indicated in Chapter III. There is 
no purpose in secking higher accuracy of comparison than 
1/100 or 1/140 second, and this degree of accuracy is already 
attainable. The methods of making and calculating compari- 
sons by aid of the ecientific time signals are described very 
minutely, and by following the text carefully and referring 
to the folding plate and typical record sheets included, the 
reader should learn all that can be learnt from paper in this 
connection. 

Appendix “A” enumerates the time signals and meteoro- 
logical radio-telegrams transmitted daily from the Eiffel Tower 
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at the time this treatise was prepared. Appendix B“ deals 
with augmented weather bee hes subsequently arranged, and 
presents a miscellany of useful information, including a time- 
table, which shows that in almost every hour of the day and 
night there is (in normal times) some port or official signal 
of interest and value, which can be picked up even by the 
amateur. Tables of international time signale, call lettere, 
code and vocabulary, a useful collection of 55 
tables, and a good index conclude a volume which is indeed 
indispensable to the great and ever-widening circle of all 
those interested in wireless.” ‘It is, moreover, a work which 
can be studied | profitably pending the time when we can 
make practical application of the information which it con- 
tains. 


— — 


Experimental Physics. By H. A. WiLsoN, F. R. S. Cambridge 
University Press. Price 108. net. 


This is a text-book of mechanics, heat, sound, and light 
issued in the now famous Cambridge Physical Series, and 
although it emanates from Texas, U.S.A., the name of H. A. 
Wilson, "formerly Fellow of Trinity College, Cambridge, 
guarantees its English wholesomeness. 

The author admits that the writing of such a book, 
primarily intended for a first-year college course, offers little 
ecope for originality. He appears, however, to have dis- 
covered considerable scope for originality in hig decisions 
what to include and what to leave out, justifying his selec- 
tions by remarking, “ the kind of text-book which contains a 
little about everything does more harm than good.“ 

Dr. Wilson has obviously aimed at excluding everything 
not of fundamental importance. In each chapter a subject 
is discussed theoretically and then a few experimenís are 
described fullv and the various applications mentioned. . Such 
subjects as Gravitation, Expansion of Solide, Change of State, 
Convection and Conduction. Resonance and Photometry, 
appear to lend themselves admirably to the author's irre- 
ducible. minimum“ method; for it is very true that if.a 
student thoroughly grasps the Principles of, say, Searle’s 


Conductivity Experiment, there is no need to teach him any 


more; he is then in a position to add to his knowledge of 
Conduction of Heat by reading up details of other experi- 
ments for himeelf. But it seems to us that the method 
breaks down when it attempts to deal with such & subject 
a3 " Motion," including uniform. accelerated and simple har- 
monie motion, in eight pages. Mechanics, and especially the 
early portions of the ecience, cannot be adequately treated 
without frequent recourse to graphical and other examples, 
and a mere reading of the chapter in Dr. Wilson's book would 
not. we fear, nut the ordinary first-year college student in a 
position to tackle problems in Kinematics. The treatment of 
Force and Motion, Work and Energy, and Mechanics of 
Rigid Bedies is fuller and, consequently, more satisfactory. 
The chanter on“ Properties of Liquids ” is the best in Part I 
(Mechanics), and suffers least from the author’s pronounced 
tendency to evaporate his subjects nearly to dryness. — 

Part II (Heat) is thoroughly sound and satisfactory, the 
best chapters out of eleven excellent ones being those on the 
conversion of heat into work and the properties of gases. 

The eubiect of Sound (Part III) naturallv involves more 
mathematical treatment, but all the essential experiments are 
described. The author's capacity for getting to the point in 
a very few words is especially noticeable in the sections on 
Reflection, Refraction, Interference, and the Composition of 
Vibrations The diagrams in this part of the book are also 
exceptionally good. 

The last part of the book is devoted to the treatment of 
Light and Radiant Energy, and the author followe the ueual 
methods of dealing with reflection and refraction at plane 
and spherical surfaces. Dispersion and Colour are given 
considerable attention. and there are also good chapters on 
Velocity of Light, Interference, Diffraction, and Polarisation, 

On the whole, Dr. Wilson’s book is one that can be recom- 
mended to first-vear college men whose knowledge of phvaics 
is scanty; but the mere reading of it will avail but little 
without the working of numerous examples. Unfortunately, 
there are no exercises given in the book. but references are 
given to most of the standard works on the variong snhiects, 
s? that a student who hoe access to a good reference library 
and is nrenared to work some examnles could not do better 
then adopt Dr Wilson's beak. remembering in doing so that. 


to andant ^n old maxim, Examples are better than precepts.” 
—P. H. S. K. _ 
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NEW COMPANIES REGISTERED. | -- 


+ 


Brown’s Motor Accessories. Ltd. (142 891) —This com. 
panv ws registered on February 96d, with a capital of £6.00 in £1 shares, 
to take over the business of motor accessory dealers and electrical engineers 
carried on be H. Ladee and H. Bebbiosron, at 56 and 58. Renshaw Street, 
Liverooal, as Brown & Co. The subscribers (with one share e^ch) are: H. 
Lodge, AN, Falconer Street, Liverpool, electrical engineer; H. Bebington. 51, 
Bagót Street, Liverpool, electrical engineer. Private company. The number 
of directors is not to be less than two or more than five: the first are H. 
Lodge and H. Bebington, Solicitor: E. Lloyd, 31. North John Street, Liver- 


pool. Secretary (pro tem): Mary C. Dodd. Registered office; 56 and 58, 
Renshaw Street, Liverpool. i 


‘tively allotted for cash.. 


January Ich. 1016. All shares taken up; 5 per s 


. year is paid, and £958 is carried forward. 
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Lidgett Engineering Co.“ -Ltd.-.(142,921).—This company 
was registered on February 4th, with a_capital of £5,000 in £1 shares (1,508 
pref.), to take over the business of a mining, electrical and mechanical engi- 
neer carried. on by G. F. Steavenson. as Stgavenson’ & Co,, at Lidgett Elec- 
trical Engineering Works,' Hoyland Common, Barnsley. The subscribers (with 


one share eachy are: G. S. Marple, Manor House, Oakdale Road. Nether 


Edge, Sheffield, iron and steel merchant; G. FP. Steavenson, Lidgett House, 
Hoyland Common, engineer. Private company. The number of directors is 
not, to be less than two or more than five; tbe first. are, G. S. Marple and 

F. Steavenson. Qualification, , 4,100. Remuneration (except "ur managing 
director) as fixed’ by’ the company. Solicitor: C. Crowther, 23. Abingdon 
Street, S. W. Registered by-Jordan & Sons, Ltd., 116-117, Chancery Lane, W. C. 
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OFFICIAL . RETURNS OF. ELECTRICAL - 
COMPANIES. ^ ^ 


Railless Electric Traction Co., Ltd. (9,872) .—Capital, 
£5,000 in 4,750 ord. shares of £1 each and 5,000 def. shares of 1s. each. 
Return dated January 6th, 1916. 2.571 ‘ord. and 5,000 def. ‘shares taken up; 
£l per share called up on 2,056 ord. shares; 51,916 paid, leaving £140 in 
arrears; A (69 considered as paid on 515 ord. and 5,000 def. Mortgages and 
charges: Ni l . ` 


Cordoba Light, Power. and Traction Co., Ltd. (99,640) . — 
Capital, £1,000,000 in £1 sharcs (300,000 prel., 600,000 ord., and 100.000 
pref. cr ord.). Return dated December th, 1915.; 300,000 pref. and 600,000 
ord. shares taken up; £1 per share called up on 300,000 pref. and 170.100 
ord.; £470,100 paid; .4,429.900 considered as Paid on 429,900 ord. shares. 
Mortgages and charges: 4,482,700. 


Power Gas Corporation, Ltd. (70,860) Capital. 4300. 000 
in 250, 000 ord. shares of él each and. 100,000 def. shares of 10s. each. Return 
dated December 30th, 1915. 249.620 ord. and 100,000 def. shares taken up 
(exclusive of 380 ord. forfeited); 41 per share called up on 183,158 ord. shares; 
£183,478 paid. (includin do pai on 380 ord. shares forfeited); £116,462 
considered as paid on , ord, and 100,000 def. shares. Mortgages and 
charges: £75,000. : 


Electro Galvanizers, Ltd. (138.767) —Capital, £20,000 in 
41 shares (12,000 first pref., 5,000 second pref., and 3,000 ord.). Return 
dated January 14tn, 1916. 11.500 first pref., 4,600 second pref., and 3,000 ord. 


il. 


shares taken up; £19,100 considered as paid. Mortgages and charges: Nil. 


Colston Electrical Works, Ltd.—Mortgage on moneys pav- 
able to the compiny by the Corporation of Bristol for installing electric light- 
ing and electric bells at the Ham Green Sanatorium, Somerset, dated January 
25th, 1916, to secure all moneys due or to become due Írom company to 


Capital & Counties Bank, Ltd., Clare Street, Bristol. pone” adc 
Masham and District Electric Supp:y Co., Ltd.—Particu- 


lars of £500 debentures, created January 19th, 1916, filed pursuant to Section 
93 (3) of the Companies (Consolidation) Act, 1908, amount of the. present issuc 
being £440. Property charged: The company's undertaking and property, 
present and future, including uncalled capital (if any). No trustees 


Foote and Milne, Ltd.--Mortgage debenture, dated Jany. 
ary 28th, 1916, to secure £6,000, charged on the com ány's undertaking ‘and 
property, present and future, including uncalled capital... Holders: London 
County & Westminster Bank, Ltd., 41, Lothbury, E. C. 


Hindhead and District Electric Light Co., Ltd. ( (8,361). 
Capital,. £30,000 in. £1 shares Return dated. May 17th, 1915. 24.142 
shares taken up; £13,642. paid; Ae considered gs paid. Mortgages and 
charges: 454,450, Returns of allotments. made up to October 21st and 
December 19th, 1915; show a, further 465 ord. and 49 ord. shares respec- 


Burmah Electric Tramways and: Lighting Co., Ltd. 

(75,090).—Capital, 200.000 in £5 shares (20,000 pret) Return dated 

are called up on the 

pref.; £100,000. paid; £100,000 considered as paid on the ord. Mortgages 
and charges: Nib » E doe s *. ns 
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CITY ' NOTES. cu E 


Yorkshire The net profit for 1915 was £21,909 (1914, 


_ £20,535), plus £3,049 brought forward. Pre- 
Electric ference dividend (6 per cent.) bas been paid, 
Power Co. 47,500 put to general reserve, £1,908 written 


off the 1915 Bill, 1 per cent. is to be paid on the ordin 
shares, and £2,478 is fo be carried forward. Costs of. al 
materials, especially coal, have been very heavy, but there 


has been a substantial growth of gross revenue. 27 per cent. 


of the staff enlisted; and men of military age have attested, 
and there has been difficulty in obtaining experienced labour 
and in maintaining the supply. The supply has been largely 


used by munitions factories, and the demands upon the com- 


pany in connection with collieries and coke ovens with their 
associated chemical works for, the extraction of valuable pro- 


ducts from coal have grown considerably. £13,810 cum. pref. 
shares have been taken up during the year. Of the 51 per 
cent. first mortgage debenture etock of ‘the Yorkshire Waste 
Heat Co., Ltd., only -£19,205 is left, and ‘the directors com- 
mend this stock to the proprietors of the Power Co. Annual 


meeting: February 15th. 


During 1915 tbe revenue was £106,044, 

Lanarkshire an increase of £6,866, and’ the expenses 
Tramways Co. were £66,091, an increase of £1,896. 411.000 
is to be transferred to depreciation reserve, 

and after providing for debenture and other interest and other 
items 420.971 is available; A dividend of 53 per cent. for the 
£4,500 debentures 
have been purchased and redeemed during the year. Four 
more motor omnibuses will be put into service in March. The 
accounts will be issued yearly in future, instead of half-yearly. 
Passengers carried 20.596.000, as against 10,894,982 >. traffic 
as 


receipts £194,990, ae against £97,958 > mileage, 2,264,923. 


against 2,330,903. 
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During 1915 the connections increased 
from 15,423 KW. to 10,305 Kw., and 10, 674, 609 
units were supplied; the Central Electric 
Supply Co. is paying no dividend for the 
E ; year.. War conditions have again reduced 
revenue. The net profit was £18,506, plus £2,41í brought for- 


„St. James? 

and Pail Mall 

Electric Light 
Co., Ltd. 


ward, and 44,500 is transferred from the contingency fund.. 


Atter paying 7 per cent. on the preference shares and 8 per 
cent. on the ordinary, £2,752 18 to be carried forward. ‘ibe 
units generated by steam plant were 970,514, and purchased 
12,512,237 = 13,812,701. Private supply required the number 
stated above, works accounted for 242,343, batteries 267,103, 
transmission and transformation for 1,899,552, and distribu- 
tion, &c., for 729,144. At the annual meeting on Tuesday 
next shareholders will be aeked to increase the borrowing 
powers from one-half the nominal capital to £50,000 in excesa 
of that amount. 


The directors’ report for 1915 shows as 
follows :—Total net income £595,676, plus 
£11,458 brought forward. Deducting inter- 
est, renewals, and preference dividend, 
£77,693 is available for ordinary dividend, which is 1 per cent. 
for the year, leaving £13,041 to carry forward; £15,000 hae 
heen transferred to general renewals fund. The ordinary divi- 
dend for 1914 was £1 4s., and £11,458 was carried forward. 
The new viaduct at Kilburn had brought considerable addi- 
tional traffic, owing to the improved train service that it had 
made possible. Under the arrangement with the Government, 
the company pays interest on the capital outlay on new lines 
and works, but receives no benefit from the improved earn- 
ings. and representations have been made to the Government 
on the point. Traffic on the G.N. and City section has largely 
increased. Notwithstanding the dislocation of business, the 
trafic of the entire railway was larger than in 1914 and 1913, 
and, while every possible economy had been introduced, they 
had not matenally reduced the number of trains run. The 
annual meeting was held yesterday. 


Metropolitan 
Railway Cc. 


Traffic receipts during 1915 increased by 
£1,811, largely due to the Old Colwyn ex- 
Colwyn Bay tension, but increased cost of stores and 

Electric frequent changes in staff caused less effi- 
Railway, Ltd. cient and less economical working, so that 

the net profit is £5,414, only slightly larger 
than for 1914 (£5,144). Adding £562 brought forward and 
deducting sinking fund instalment, etc., £4,408 is available, 
and a dividend of 4 per cent. absorbs £3,976, leaving £432 to 
carry forward. Thé sinking fund instalment is considered 
sufficient to meet depreciation. The route length in operation 
i now 31 miles, and all the lines for which powers have been 
1 have been constructed. Annual meeting: February 

th. 


Llandudno and 


For 1915 the. revenue was £68,079 and 
the expenditure £45,737. After allowing 
for debenture and other interest and sink- 
ing fund charges, and including £3,200 
| ; brought forward, the balance is £19,488. 
£6,500 is put to reserve, 5 per cent. is paid on the preference 
shares, £2,000 is pub to preference share sinking fund, and 
£5,478 is to be carried forward. Traffic receipte increased by 
£6.141, but expenses have largely increased. Work on the 
maintenance of track and rolling stock is deferred owing tò 
scarcity of labour, and £2,000 more than usual has been car- 
ried to reserve for this purpose in future. The system is being 
carried on with difficulty, owing to abnormal circumstances, 
hnt so many munition workers use the system that the 
number of.cars run cannot be reduced. Passengers carried 
14.978.962. as against 13,755,904; care mileage 1,367,926, as 
against 1,378,120. Annual meeting: February 29th. = 


Paisley . 
District 
Tramways Co. 


| During 1915 the revenue was £60,917, an 
Chatham and 


increase of £9,865, and the expenses were 
District Light £32,220, a heavy increase. £6,000 is to be 
Railways Co. transferred to depreciation reserve, and 


MN after providing for rent of Rochester Cor- 
poration lines £3,744, debenture and other interest, and other 
items, £15,733 is available. After paying 6 per cent. on the 
ordinary shares for the year, £3,150 is carried forward. Owing 
to shortage of labour and other causes, the track and rolling 
stock have not been maintained in their usual state of repair; 
£1,000 has been put to maintenance reserve to enable these 
repairs to be carried out when labour conditions are more 
favourable. A reduced service of care has been run. £8.200 
debentures have been repurchased and redeemed. Passengers 
carried = 12,755.428, ae against 10.662.928: traffic receipts, 
133 as against £50,439; car mileage 1,029,535, as against 
133,762. 


Calcutta Electric Supply Corporation, Ltd.— The units 
sold during the five weeks ended December 31st, 1915, were 


1.778.418, compared with 1,221,134 units in 1914. 


Liverpool Overhead Railway Co.—4 final dividend on the 
ordinary shares at the rate of 4 per cent. per annum brings 
up the total distribution to 31 per cent. for the year. 


Cambridge Electric Supply Co., Ltd.—4 final dividend of 
per cent. on the ordinary shares brings the total distribution 
up to 5 per cent. for 1915. ee cecus - eb ee RU 


Dublin United Mig is Co., Ltd. Mr. W. . M. 
Mtrpuy, the chairman, told shareholders at the annual meet- 
ing that the gross receipts for 1915 were the largest in their 
history, being 4333, 589, against £321,896 in 1914, of which 
&Ll,G// was due to an increase in passenger traftic. Ihe gross 
expenses exceeded those of 1914 by £18,143, the increase in 
expenses being greater than that in receipts by 46, 140. Be- 
sides.producing 803,389 more units of electric current, the 
average cost of about 24,000 tons of.coal consumed was 3s. 
a ton higher than in 1914, being 18s 5d. against 158. öd., The 
greatest increase in expenses was under the head of.main- 
tenance, amounting to £10,154, £2,700 of which represented 


new car motors and electrical car equipment. TA 

Tyneside Tramways and Tramroads Co.— The directors 
recommend a dividend of 3 per cent., less income-tax, on the 
ordinary shares, £1,400 is placed to reserve for renewals, £500 
to special reserve, £290 is applied to.loss on conversion of 
Consols into War Loan, and 4625 is to be carried forward. 

Dr. J. T. Merz, at the meeting on Tuesday, said that the 
receipts had not been materially interfered with. There“ ha 
been a marked increase in the ordinary traffie, but the holiday 
traffic had been less by some £1,400. They had run fewer 
cars, but had carried more passengers. The increase in ex- 
penditure was largely due to repairs and upkeep of the line. 

Sunderland District Electric Tramways, Ltd.—After pro- 
viding for interest on the prior lien bonds and the first mort- 
gage debentures, and for sinking fund instalment, and making 
provision for depreciation on investments, there remains ‘a 
net profit of £1,759. After paving interest at the rate of 24 
per cent. per annum (less incune-tax) on the first inconie 
bonds, £651 is to be carried forward. The traffic receipts 
show a decrease of £522, but owing to economies in working 
expenses there is an increase in the profit of £560. The 
annual ineeting was held in London on Tuesday. at as 


Electrical and Industrial Investment Co., Ltd.—The net 
revenue for 1915 was £11,500, plus £10,377 brought forward. 
After paying 6 per cent. on the preference and d per cent, on 
the preferred ordinary shares, £10,878 is to be carried for- 
ward, The investinents have been written down in. accord: 
ance with the capital reduction scheme (£85,500), The bal- 
ance at credit of reserve is £29,372. The company holds 225 
investments standing at £545,681. Annual meeting: Febru- 
ary loth. N Fe 

Central Electric Supply Co., Ltd.—During 1915 energy 
was supplied to the Westminster, St. James’, and ‘Chelsea 
Companies to the tune of 28,984,437 units: After allowing far 
sinking fund and depreciation, the net balance is £1 17e. 1d,. 
plus £6 brought forward, and the amount is to be carried 
forward. m "Gur 

City cf Buenos Aires Tramways Co. (1904), Ltd.—The 
annuity has been received from the Anglo-Argentine Tram- 
ways Co., and the net revenue for 1915 was £66,341. After 
paying 5 per cent. dividend for the year, £4,200 is transferred 
to the general amortisation fund, carrying forward £141. > 

National Electric Supply Co., Ltd.—A final dividend of 
4s. 6d., making 7s. per share for the year, as compared with 
8s. for 1914, is announced. £633 is carried forward, as com- 
pared with £1,310 brought in. £5,000 is put to depreciation: 

National Gas Engine Co., Ltd.—The net profit for 1915 
is £70,960. After paying 74 per cent. on .the ordinary, 
1 1 8 is to be carried forward. Annual meeting: February: 
oth. 

Smithfield Markets Electric Supply Co.. Ltd.—Dividend 
2 per cent. for year, carrying forward 41, 300. a SH 

Parsons Marine Steam Turbine Co., Ltd.—Interim divi- 
dend 10 per cent., less tax. J 

Wadebridge and District Electric Supply Co., Ltd.—4 
dividend of 6 per cent. is announced. | i 


STOCKS AND SHARES. 


i Tuespay EVENING. 
The electricity supply market was not affected by the divi- 
dend declarations which have been made up to the present. 
The West End companies, as it was generally supposed they 
91 9 8 have lowered their rates, but the South London pro— 
vided a pleasant surprise by announcing the same dividend as 
that of a year ago—namely, 5 per cent.—on the strength of 
which the shares rose 7s. 6d to 33. The St. James’ & Pall 
Mall Co. has lowered its dividend to 8 per cent., being a 
reduction of 2 per cent. as compared with last year. Business 
for weeks past has been very quiet in the whole of this sec- 
tion, as we hive noted from time to time; so it can scarcely 
be said that the Stock Exchange market has undergone any 
pronounced change. There is more doing in Latin-Canadian 
isspes than in most ef the home electrical securities; while 
the activity in rubber shares has been resumed to soine extent. 
The effect of the removal of minimum prices from Colonjal 
Government stecks has been carried still further amongst the 
ranks of gilt-edged descriptions in the industrial departmenta: 
Where prices remain the same as they etood before. the changes 
came about, the holder should hesitate to congratulate him- 


self until he finds that the nominal quotation is an actual one 
from the point of view of the seller. It is, however, cheerful* 
to observe how the Colonial stocks, which were exceedingly 
weak when the market 1n them was allowed to become a free 
one, have now mended considerably. : Buyers have come for- 
ward to such an extent that the trouble is at present to find 
stock to satisfy them, instead of the other way round; and 


Business generally is quiet, and the declaration of a satis- 
factory batch of Home Railway dividends left the market 
cold. The railways are certainly doing better than might 
have been eypected or supposed; and if they can make such 
good progress under the present difficult conditions, the out- 


Reference has already been made to the revival of orders 
in the Latin-Canadian list. It has been fairly well distn- 
buted over the principal companies concerned, and a good part 
of the buying is known to proceed from New York—this in 
spite of the fact that United States investors are obviously 
troubled as to the potentialities contained in the present diplo- 
inatic situation between their country and Germany. 

Pennsylvania Water & Power shares have risen 3 points 
to 783, Shawinigan is 2} up at 138, there are buyere about 
for Kaminjstiquia Power capi stock, and Canadian General 

the other hand, the Mexican group 
is very dull. Several of the bonds in the utility companies 
are lower, the falls ranging from 1 to 3 points. The news from 
Mexico is far from encouraging; and although hope has not 
yet been lost, and optimists avow that Mexico stands upon 
the very eve of a turn in her fortunes, there are certainly 
no buyers of Mexican stocks. Per contra, if good news does 
come in, quotations will be restored with a rapidity even 
reater than that with which they fell; and the risky specu- 
ator has plenty of ecope for his fancy in this department just 
now. 
British Columbia Electric preference stock has fallen 3 
pointe, and the yield therefore rises to. over 9 per cent. on the 
money. The information which comes from Vancouver seems 
to suggest that British Columbia has so far missed its proper 
share of the more cheerful financial conditions that prevai 
in Canada, as compared, say, with a year ago. 

In the foreign section, Brazilian Tractione have fallen back 
to 49%. two or three hundred shares coming to market and 
finding no willing home awaiting them. Anglo-Argentine 
Trams second preference rose to 34, and the remaining issues 
in this group are steady. The Telegraph market is irregular. 
Great Northerns are 5s. better, and Anglo-American preferr 
gained a point to 101}—this, by the way, being the price 
which the Treasury ie bidding for New York Telephone 44 
per cent. bonds. Oriental Telephones have weakened, the 

rice going back 3s. gd. on the offer of shares the other day. 

arconis are dull at 378. 6d., the subsidiaries being also in- 
clined to weaken after their recent spurt. Globe ordinary at 
101 are the fraction down. 

Amongst manufacturing shares, British Westinghouse pre- 
ference are prominent with a rise of 2s. to 24, more than re- 
covering their reaction of last week. Callenders gained 
}. and Edison & Swan fully-paid shares rose 5s. to 14, although 
the partly- aid at 78. are a trifle lower. Babcock & Wilcox 
declines 1/16, while other iron and steel shares are mainly 

ood. 

The price of copper had a dramatic jump of £4 a ton on 
Tueeday morning, and this brought about a sharp rise in the 
prices of most copper shares. The rubber market exhibits 
noticeable strength, and there is still a remarkable amount of 
business doing, the demand for shares coming from all parts 
of the country. The spring reports of the companies and the 
final dividends are sure to make good reading for the share- 
holders, and it 1s largely upon the etrength of expectations 
connected with these that the market is so hard in tone. 


— —  —Ó— 


ELECTRIC TRAMWAY AND RAILWAY 
* TRAFFIC RETURNS. 

Month | Receipte for s ; 

the : 


Locality. ended 
(4 wks.) month. 


& & & & 3 

Bristol (Trams) .. » 28 | 18,605 +1,078 18,4 5 |+ 1,078 | BO | .. 
Cork ee ee ee 90 27 ! T92 + 78 1 7 + 18 2 

Dublin ee ee » 28 94,149 * 1,849 94,149 * 1.840 9°89 ee 

„ 28 756 |+ e «56 |+ 263 198 


Lancashire United „ 2| 6,705 |- 
Liandudno-Col. Bay „ 28 153 |+ 86 


Tyneside ee eo 70 19 1,9 17 81 1,839 — oe 
Anglo-Argentine .. „ W (196,071 —6,691 196.071 |— 6,891 | .. em 
Auckland .. M „ 11| 21.808 - 1,890 125,810 | 908 (2549 1:06 
Oalcu „ 99 | 18,9 81,16) 18,958 |+ 1,169 | .. | < 


tta ee ee 
Kalgoorlie, W. A. Nov. 9,011 is 
Hara. ce | Jan BL | 4,425 j+ | 593 
Montevideo we Jan. | 94,9202 71 198 


Dublin-Lucan Rly, | Jan. 28 4588 — 6 


402 as 
4 425 + 598 ee ee 
93,96 t + 5,818 es ee 


458 med 5 7 [E 
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SHARE LIST OF ELECTRICAL, COMPANIES - 


` 1914 1916. this weck. P.. r 
Brom ton T ee oe ee 10 h — £3 18 
SS 48. à q per cent. Pref, ee ee q q i -— 6 0 o 
rey Ps dum Pr Pret. ee 4 8 - ; 10 2 
. 0. or. ee ee -— 
EH do. 4 Deb. ee ee ee oe 4 15 =. 6 6 e 
Che es e. ee ee ee 5 $ é 4 = 6 6 o 
do. 4$ Deb. ee ee eo ee $$ 87 — 6 B e 
City of Lond ee ee 9 123 — 7 1 B 
0. do. 6 cent. Pref. ee 6 11 — 5 9 1 
0. do. eo. oe ese 6 98 — 6 9 o 
do. do. 44 Deb. ee ee t$ 85 brant 6 6 0 
County of London ee T ie 9] 10 - 400 
do. do. 1st Deb. . e 4 85 — 6 5 o 
do. , do. Deb. e ae 68 — 6 8 o 
Kensington Ordinary ee e e 9 ` 6 — q 10 o 
Electric ee ee oe ee 4 d --— 8 8 & 
do. do. 6 cent. Pref. ee 6 — 7 1 a 
M 5 4 b. es ee E 4 13 — ; M 5 
8 ee oe ee ee -— 
do. cent. Pref, ee 8 -— 7 10 o 
do. b. ee ee ee 85 — 6 6 0 
do. b. oe ee ee 70 -— 6 0 0 
8. James and Pall ee ee 10 6 -— 8 6 [1 
do, do. do. 7 roent. Pret, 7 6 — 616 8 
do. do. do. 8 b. ee oe 8b 70 — 5 0 0 
South Metropolitan Pre. — .. — 1 lh —1 4 8 
a e 0 ee ee ; = 
ter 0 ee ee ee 9 6 — 1 10 0 
& Pret. ee ee ee &4 4 — 6 19 6 
TaLBOBAPES AND TRLEPHOWBS. 
Auslo-Am. Tel. Prell. 6 1013 +1 518 6 
do. Def. ee ee “ee 83/6 21 -— q 14 8 
Chile Tel hone oe oe e. oe 8 -— 6 10 8 
Cuba Sub. eo ee oe ee 6 7 - 6 9 0 
do. Pref. ee ee ee oe 10 1 — 6 18 0 
Eastern Extension ic. eer, wees OS 1 — 26 6 0 
Oo. 4 Deb. e? ee 4 6 -— b 6 8 
Eastern Tel. Ord... «+ °° °° 1 p -1 6 6 0 
0. 8} Pret. ee oe ee -Bà — R 5 8 6 
do. 4 Deb. ee ee ee 4 15 — 6 6 8 
Globe Tel. and T. Ord. ee ee ee. 6 10k -— 1 *6 12 6 
do. Pre a 06 ee ee 6 10 = 6 19 1 
at. Northern Tel. ee ee ee 29 84 + ł 6 8 6 
Indo-Buropean -- ee ee ee 18 49 — 615 4 
Maroon! ee ee ee ee oe 6 1 — ? 6 6 8 
Now 1 A. ord. oe eo 10 1 w A H ie 8 
do. Pret. ee oe 6 — 6 11 9 
Tel. E Deb. ee ee ee ee 4 80 * 5 0 0 
Uni „Plate Tel. ee ee ee 55 -— e 19 0 
o. Pret. ee ee 8 44 =e 6 8 1 
West India and Pan. ee ee ee 1 T — 811 9 
Western Telegraph ee ee ee 7 190 — *6 4 6 
do. 4 Deb. ee ee 4 Ti - e 6 4 0 
Hows Rans. 
Central London, Ord. Assented «sf 69 — 5 16 
Metropo e ee ee ee A 94$ — à 6 2 
do. Dis ee ee ee N 16 — Nil 
g Blectric Ordinary / Nil 134 a Ril 
do. oA” oo ee Nil 6/6 -- ; Nil 
do. do. Income se ô 81 t$ *g 8 0 
Fonsrex Trans, 40. 
Adelaide Bup. 6 cent. Prei. ee 6 b = 6 0 0 
je 6 . m 0 0 ee 6 96 — 6 5 0 
Anglo-Arg. Trams, First i. "A a — : $18 6 
. n +b 713 
do. 4 Deb. ee e 4 n — d 6 19 8 
do, Deb. 0 e ` (2 77 — 5 17 0 
do. 5 b. ee se 5 80 — 6 6 0 
Brazil Tractions .. |. e °° 4 40 Kd — 2} 8 0 6 
Bombay Blectric Pref... > 5, 8 10 xd — 6 0 0 
do. 4$ Deb. e, „ 9 B5 $80 
Britisb Columbia Elec. Bly. Pfoe. .. 5 5 —8 9 110 
do. do. Preferred. 81 . —1 Nil 
do. do. ^ Deferred ee — 8i — Nil 
do. , do. Deb. ve 4 64 — 6 19 10 
Mexico . ee ee 0 0 N 88 —1 . Nil 
do. 6 per cent. Bonds -- 42 -8 Nu 
do 8 per oen «a = 87 —1 N 
Mexican Light e 0. Ni 99 — Nil 
do. Pref. e ee ee Nil e8 — "Wil 
do. ist Bon ee 2 0 — 43 ~- — 
MaxurAOfURIMG OONMPANIBS. a 
Baboock & Wil „ eee | | nil -h 568 
British Aluminium Ord. e.. o. Š — : 490 
do. ee ee 6 18/- _— : 6 18 4 
Britisb Insulated Ord. oe ee ee 15 1 — 7 210 
do. "m ee oe 6 — 6 11 7 
British Westinghouse eo > | 48J- - 2l- 613 4 
do. 4 Deb... se ee oe 4 . 69 — 6 14 10 
do. l 6 p. Hen ee ee ee 6 * 101 — 6 19 0 
Qellenders .. «© c ct 7 15 14 +3 611 10 
do. 6 Pref... ee ee ee 6 --— 6 11 8 
do. Deb. oe ee oe 44 90 — 5 0 6 
Castner: E ee ee ee 90 8 — 6 8 0 
Edison & Swan, £8 pd. e +» °° Nil 1i- - 6d, Nil 
do. fully oe ee Nil 1} + i 2 Nil 
do. do. 4 De e 06 ee ee 4 60 — 6 18 4 
do. do. 6 96 Deb. ee ee 6 80 — 8 6 8 
Electric Construction .. +s  ** 6 15J- — 8000 
0. do. Pref, ee ee 3 1 FEN : 4 0 0 
Geu. Elec. Pret. oe ee - 00o . 909 6 s , 6 8 1 
y so ee ee ee ee 90 =. eg 6 3 
do. A bob. eo oe ee oe 4 — 6 6 0 
ee ee ee ee 93 — 4 19 9 
Indis- Rubber ee ee ee oo 10 9t — #19 10 0 
Tel ee ee ee ee i 90 B6 — a | 12 6 


The Batti-Wallahs.—The committee of the Batti- 
Wallahs’ Society is calling an informal meeting of the society for 
Friday, February 25th, at 6 o'clock for 6.30, at the Viotoris lun 
sions Restaurant, Victoria Street, S. W. The usual informal meal 
will be followed by a concert. | E 
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NOTBS ON ELECTRIC WELDING PRACTICE. 


(Continued from page 133.) 

Clamping.—The question of the arrangement of 
the clamping jaws is important in any butt welding 
operation. The jaws have necessarily to be heavy 
and to have large contact surface to carry the heavy 
welding current without overheating themselves or 
the work. On the other hand, their considerable 
mass and clamping surface offers a teady path for 
escape of heat by conduction from the weld, and a 
certain projection of the work is desirable to hasten 
and localise heating and save current. If the nature 
of the work demands support close up to the joint, 
the current used must be heavier to overtake ” the 
more rapid cooling. | 

Wrought iron or mild steel bars of equal section 
each project 1 to 3 of their diameter if the weld is 
to be made on the impact or flash principle, but if a 
boss is to be built up, more extensive heating is ré- 
quired, and each rod projects à to 1 diameter. 


Copper and brass, owing to their high thermal con- 


ductivity and the greater amount of stock absorbed 
in the weld (due to the metal being practically molten 
at the moment of upsetting), must project consider- 
ably more than iron—say, 14 to 234 diameters for 
copper and rather less for brass. A weld in small 
copper wire may take up 1 diameter or more of stock. 

In order that both pieces welded may reach welding 
heat at the same moment, it is necessary that the re- 
lative cooling facilities be«the same for each, and this 
is particularly important where copper, aluminium 
or brass are concerned, for the weld must then be 
completed directly welding heat is reached. It there- 
fore follows that if one piece is of larger section or 
of more highly conducting metal than the other, it 
(the first) should project further from the jaws. The 
projection is roughly proportional to sectional area 


of work in the case of unequal sizes of the same 


metal; and where different metals are concerned com- 
pensation should be made by projection or sectional 
area (or both) for differences in thermal conductivity. 
The conductivity of copper being about six times that 
of wrought iron, the copper should project say three 


times as far as the wrought iron in case of a weld , 


being desired between the two. If possible, the sec- 
tion of the copper should be reduced as well. To 
secure correct degree and timing of heating, a low 
carbon steel to be welded on to a high carbon steel 
should project, 21 or 3 times as far as the latter 
say, 12 and 3 diameter respectively. 

The procedure in practice is to set up two pieces 
with approximately correct actual and relative pro- 
jections as determined by experience, and then to 
make a trial weld, noting the time taken to attain 
welding heat and the uniformity of heatmg, etc. 
Locating stops and upsetting springs or weights 
being once adjusted, their setting should be noted 
for future guidance, and repetition work can be at 
once commenced. Tables or charts can be drawn 
up to facilitate adjustments for given classes of work. 

In cases other than that of simple end to end weld- 
ing of round or rectangular stock, the disposition of 
the jaws is of even greater importance, and it is some- 
times necessary to employ auxiliary heating to allow 
for the greater mass or conductivity of one piece. 
Typical examples of the kind of problem involved are 
illustrated by figs. 19-21. In the case of the simple 
right angle corner weld a projection ratio (a/b) of 
2:1 will generally allow for the easier escape of heat 
along A as compared with 8. A tee-joint offers yet 
greater opportunity for heat escape along a (fig. 20) 
as compared with B, and, unless the jaw c is com- 
paratively near that edge of A remote from B, the 
zone of heating is as dotted due to lateral conduction 
in A and heat absorption by c. A simple means of 
getting over the trouble is to use three jaws as in 
fig. 21, first passing current between 1, 1 till the piece 
A is sufficiently preheated, and then passed between 


2 and 1, 1 to complete the weld. This course is prac- 
tically essential if the piece B is considerably ligliter 
in section than A. The two current distributions may 
be effected by a 2-way switch, or two distinct trans- 
formers may be used as shown diagrammatically in 
fig. 25, if the nature and amount of work justifies the 
construction of a special machine. The sketch is 
self-explanatory, the essential feature being the use 
of two transformers, s T, to preheat the heavier piece 
and weld on the tee-piece respectively. In the past 
gas flames have been used for preheating, but, except 
for filling-in or building-up work using arc equip- 
ment, it is difficult to conceive any case to which 
electric preheating-clamps cannot be applied advan- 
tageously. , 

Building up a tee-piece from three separate pieces 
is easily effected by a 3-jaw arrangement, as in figs. 
22, 23. The pieces 4, B are first butt-welded, and in- 
cidentally preheated for the second operation of 
welding c into the first-formed burr. _ 

The question of jaw or electrode shape is closely 
associated with that of clamp arrangement, and. 
whilst demanding special consideration for each case. 
is solved by application of the general principles 
already enunciated. For ordinary butt welding the 
clamping jaws have to represent a compromise be- 
tween massiveness required to carry very heavy 
currents and lightness required to reduce heat ab- 
straction from the work; from the mechanical stand- 
point, they must admit quick insertion and removal 
of work, and transfer sufficient clamping and lateral 


force to the latter without injuring its surface. To 


Fics. 19 To 24. 


hold strips (or the ends of hoops) which are wide for 
tneir thickness, in exact alignment, serrated inter- 
meshing jaws may be used, these supporting the 
work practically at its edge yet permitting more 
rapid and even heating than straight-edged jaws. In 
spot or seam-welding the bearing surface of the two 

electrodes may be unequal to allow for difference in 


section or conductivity of the pieces joined. For in- 


stance, using a truncated cone or electrode against 
spot or seam-welding, the bearing surface of the two 
sheets, the sheet of higher conductivity would be 
placed on top. Similarly, a conical and troughed 
electrode combination, as in fig. 24, concentrates 
heat at the seam of a tube to be welded. 
Preparation of Work.—Some of the work which 
should be done before starting to weld is, one might 
think, obvious, but.it.is not always performed. Be- 
fore filling in blowholes by the arc process, the top 
of the hole should be opened out, so that the cavity 
is accessible to complete filling, and the interior sur- 
faces cleaned thoroughly. Though butt welding on 
the flash principle expels automatically any rea- 
sonable amount of foreign material from the weld, 
it is unreasonable to deliberately leave the surfaces 
to be joined in a dirty state. A sandblast or grind- 
ing wheel, as may be most convenient, should be used 
to remove scale or oxide. Forging scale may be 
removed by a hot pickle of 1: 50 volumes of sul- 
phuric acid ang water, followed by rinsing and dipping . 


` 
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in milk of lime. The gripping surface for the jaws - 


(in butt welding) should be clean as well as the actual 
welding surface. By attending to preliminary clean- 
ing overheating at the jaws is prevented, time and 


current are saved, and the risk of flaws is eliminated. - 


Something has already been said regarding electric 
preheating by resistance-heat; generally it 1s limited 
by considerations of cost to comparatively light 
pieces. Any piece which can be welded by the resist- 
ance process can, of course, be preheated by the 
same means, and having welded, say, a wheel tire, 
the whole of the latter can be heated electrically 


for shrinking-on purposes, conveniently and with 
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Clamping ¢ Lever Clamping 
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economy. In the case of castings or other massive 
pieces, preheating by gas-torch or by gas ring or 
coke fire or muttle furnace is generally desirable. 
Electric resistance welding is then impracticable, and 
though an arc between separate electrodes (e.g., 
Voltex) could be used, the heating effect would 
generally be too intense and too local. 


More or less mechanical preparation is necessary 
in all but the simplest welding jobs. Except in the 


case of very thin plates (to which arc welding is not 
very safely applicable), the edges of plates to be arc 
welded should be chamfered to ensure penetration of 
heat and added metal. To allow for the difficulty of 
sound welding throughout the thickness of a flange 
on a pipe, the former should be bored taper and the 
latter bell-mouthed, thus affording valuable me- 
chanical support to the weld. 

Various means of clamping and preheating to allow 
for inequality of section or mass in butt welding have 
been described, but best of all is to arrange that the 
sections welded are equal whenever possible. This 
can frequently be arranged either by preliminary 
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machining or by judicious selection of the position - 


of the joint. For instance, in welding bolt heads to 
bar stock (to save machining the whole belt from the 
solid), the weld should not be at the base of the head 


itself: rather should the head blank be chosen large 


enough to permit 4 in. or so to be turned down to 
the bolt diameter, the weld being then made on the 
end of the stub so formed (a, fig. 26). Not only is 


* 


the ease and reliability of welding thus increased, 
but cleaning up the finished joint is facilitated. 

Similarly, the joint between a knife / and metal 
handle should be made at B B, fig. 26 — where there is 
uniform section on either side, and the small weldiny 
fin is easily ground off. | 


— (To be continued.) 
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MODERN PRINTING TELEGRAPHY. 


On January 27th Mr. H. H. Harrison, A. M. I. E. B., read a 
paper before the INSTITUTION OF ELECTRICAL ENGINEERS on the 
principles of modern printing telegraphy, in the course of 
which he reviewed the history of the subject, and described 
the essential features of the various systems that have been 
evolved. The system invented by David Hughes in 1854 was 
the first to achieve permanent success, and was followed by 
the Baudot multiple eystem 20 years later., The broad prin- 
ciples on which a printing telegraph should be designed were 
first clearly defined by Donald Murray, in classic paper 
read before the Institution in 1906. Almost all inventors of 
modern systems have adopted the five-unit abet, with 
the result that the devices employed by them follow similar 
bein c the eise hell nob depend upon the Kenth 
operation of the system no upon R 
but the direction of the received current, unless, as in the 
case of a submarine cable, the line is far removed from 
external electrical disturbances. By varying the number, 
duration, or moment of Appearance of the agne elements a 
single wire can be employed to trànsmit impulses which select 
the desired characters, cause them to be printed on a tape, 
and advance the tape for the next letter. , 
Using the five-unit system, means have been devised to 
enable each combination of signals representing a letter to 
dispatched by the simple depression of a key, as in ordin- 
typewriting; but in order to avoid loss of time due to 
other necessary operations it is found better to store the 
signal permutations eo that the line can be kept workin 
whilst the operator is otherwise engaged, rather than to sen 
the signals direct to line as formed. The usual method of 


storage is by causing the depression of each key to perforate a 
paper tape in a corresponding manner, the tape being then 
ed into a mechanical transmitter. Arrangements have been 


devised for enabling errors in keying to be obliterated without 
affecting the receiving apparatus, and for stopping the trans- 
mitter when it outruns the perforating mechanism, in order 
to avoid tearing the tape. e transmitter is automatically 
started again directly the operator catches up with it by a 
device due to Murray. At the receiving end the signal 
sequences are stored, and combined to set the printing wheel, 
which then printe the proper character, and the mechaniem 
is automatically reset for the next letter. Ingenious devices 
have been developed to enable the printing to be effected 
either on a tape, on a continuous web of paper, or on separate 
pages, which are automatically fed into the mechanism; not 
only eo, but the sender can ensure starting each message on 
a fresh page, and the mechanism even sends him a warning 
signal when: a page is full. . 

or circuits carrying comparatively little traffic, the single- 
channel low-speed step-by-step printer, using the Baudot 
alphabet, and perforated tape, and manually-operated, is quite 
suitable. Several eysteme are described by the author, includ- 
ing one of his own invention. A feature worthy of note in 
single-channel printers is that in order to give time for print- 
ing a letter without delaying the working of the system, two 
groups of setting magnete can be employed, so that while 
one character is being printed the next can be p 
This is known ae the overlap principle. . 

All modern high-capacity systems depend for their opera- 
tion on the maintenance of synchronism between rotating 
mechanisms at both ends of the line, which involves two main 
requiremente—the maintenance of uniform angular velocity 
of the rotary devices, and the maintenance of a definite phase 
relationship between the sending and receiving apparatua. 
Numerous devices have been worked out for these purposes 
and are descri by the author. Usually a shunt-wound 
electric motor is the driving agent, and is provided with a 
fly-wheel with special fluid damping features. , 

Speed governing is effected with the aid of a tuning-fork, 
eo connected with regard to the motor that resistance in 
series with the armature is periodically short-circuited for 
longer or shorter periods and the speed maintained constant. 
The “phonic wheel” of Rayleigh and La Cour, which con- 
sists of an iron star-wheel kept in rotation by alternating 
currents supplied by means of a vibrating reed, makes a most 
satisfactory and reliable motor of constant speed. To keep 
the sending and receiving apparatus in step with one another, 
one is made the controller and the other is adjusted to run 
slightly faster or slower; means are then provided for auto- 
matically correcting the phase of the latter whenever it departs 
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+ from-exact agresment by à known amount. The corrections 

. «an be generated by the signals themselves; several methods 
of doing this have been devised and: are described. 

Th last eection of the paper deals with modern develop- 
ments, tending to economise time and plant. The high-speed 
one-channel apparatus is known as automatic, and the 
low-speed ** pardtus '" multiplex," but in many 
respects they are identical. 'The latest high-s system is 
capable of printing 1,000 lettere per minute without blurring, 
the paper being struck against the type-wheel by an electro- 
magnetic hammer which 1s actuated by a condenser discharge. 
The printing time in any multiple system does not involve 
waste of line time, so that overlap is not necessary; the line 
is practically placed at the disposal of one, two, or more, up 

to five or six, operators in succession for the transmission of 
signals, by the rotation of distributors divided into sectors. 
As the signals may be sent in either direction, by each 
channel, it is evident that a variety of combinations of traffic 
can be made. Here a difficulty arises on long lines, due to 
the appreciable lag of the incoming signale, eo that they 
begin to encroach on the outgoing signale, and special means 
have to be adopted for dealing with this trouble, which 
reduces the efficiency of line use; in fact, if the lag is eerious, 
it is preferable to use separate lines for up and down traffic. 
The signale can be automatically repeated at intermediate 
stations, and as distortion of the signals resulte from. repeated 
repetitions, they can also be retranemitted in as perfect a 
form as that in which they were first dispatched, and thie 
process greatly increases the flexibility of the multiplex tele- 


graph. 

The author concludes that the five-unit equal-letter alphabet 
now holds the field, and that high-capacity systems trans- 
mitting letter by letter at 40-45 words per minute per printer 
unit can be made of strong construction and at diminishing 
first cost. Except where saving of line time is of the first 
importance, it is better to provide special segments for the 
correcting impulses rather than to correct by the signals 
themselves, the former method having the 
advantage of automatic phase-finding. On 
the less important circuits the type-wheel 
ispe printer of low first cost hag & large 
feld, but for the high-capacity circuit the 
page printer holds undisputed sway. 

In the discussion which followed the author 
received many congratulations on the com- 
een character of his paper, which Mr. 

ONALD MURRAY regarded as sufficiently de- 
tailed to enable any competent engineer to. 
construct such apparatus. : in | 

In- opening the discussion, Sir WILLIAM 
SLINGO pointed out that printing telegraphy 
had been hindered in its early stages by con- 
eervative feeling, but its incre legibility, 
saving in time of transcription, &c., were 
DOW F and it was now a question 
of high-speed automatic versus multiplex 
working. He noted the absence of reference 
to photographic methods, which the author 
subsequently discounted from a practical 
standpoint, and discussed at some length the 
Siemens automatic system, which, he said, 
attained a working s of 166 words a 
minute, but Mr. Harrison did not think this 

d would be maintained in practice. The 
oree .code was not twice as long ae the 
five-unit code, the proportion being 8: 5. 
He disagreed with some of the author’s con- 
clusions, and thought that page printing 
would in the end prove more satisfactory 
than tape printing. 

Col. SQUIER urged telephone and telegraph - 
engineers to draw freely on wireless develop- 

, ments with a view to improving their art, 
while Mr. WALTER JUDD pointed qut that the Eaetern Co.'e 
Sog diane cables were fitted with the Creed system and 
pe D all messages were printed off ready for delivery 

in the city. ; l 

Mr. DoNaLD Murray pointed out by comparison with the 

interconnected electric supply system on the N.E. Coast (see 

ERC. Rev., page 28) that a great deal remained to be accom- 

plished before a paper on printing telegraph networks could 

de written. Mr. RAYMOND-BARKER suggested that to complete 
the comparisen of telegraphic codes, a graph of the cable 

«de ehould be added; the word London would represent 

49 units as against 69 units with Morse, and Major Boorn, 

referring to the same comparison, said the results could not 

taken as an indication of value for line working; he 
thought Mr. Murray had been surprised to see the Hughes 

Instrument printing ae fast as hie up-to-date apparatus, but 

it was illegible. He, also doubted whether any ordinary type 

wnting mechanism would stand the high speeds of modern 


le phy. $ 

Mr. RELL mentioned the reliability of the Baudot appa- 
ratus at Antwerp just at the time of ite surrender, and 
despite the efforts made to. interfere with the working; he 
pointed out, in reply to Sir William Slingo'e suggestion that 
pes meesages would not have been trusted 20 years ago, 
that many thousands of printed telegraph messages were 
being distributed in the city, to stockbrokers and others, 
qute 30 years ago. Sig * 
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THE “MACHINERY AGE” IN FARMING. | 


AN interesting review of the economic conditions which will 
confront the British farming community after the present 
war—and which are even now nen this industry—was 
contained in a paper presented at the last meeting of the 
Farmere' Club in. London recently, by Mr. W. J. MALDEN. 
The theme of both the paper and discussion which followed 
it, was the inevitable necessity of meeting the deficiency of 
manual and animal labour by the introduction of power-driven 
appliances on a wholesale scale, particular stress being laid 
on the value of the oil motor for ploughing and other purposes. 
It is not for us to diecuss the pros and cons of oil or steam 
power on the farm, but rather to point out that at the best, 
either is merely a stepping-etone to the use of electricity for 
all farm purposes: for power, traction, light, intensive culti- 
vation of crops, poultry incubation, and the production of 
artificial fertilisers. At present the farmer is groping in the 
dark, and we share with the author his difficulty in under- 
standing why the Board of Agriculture should not employ the 
highest engineering skill, as well as the best chemical, veteri- 
nary, bacteriological, and poultry experts. Assuredly there is 
need of expert guidance to ensure that the future of agricul- 
tural engineering generally shall not be wrecked on a side 
issue. ; 
We have previously drawn attention to this subject* and 
urged on the Board the necessity of opening an inquiry into 
the eubject of agricultural electric supply generally, with a 
view to studying our national requirements in this connection, 
because sufficient evidence has been obtained to place beyond 
doubt the utility of electrical methods on the farm, and, 
furthermore, because the economic prosperity of the country 
demands that steps shall be taken to co-ordinate our industrial 
operations, particularly where they can be made interdepen- 
dent and mutually helpful to one another. Although, judging 
from the remarks made by Mr. Malden, one might almost 


GENERATING PLANT ON A NOTTINGHAMSHIRE FARM. 


assume that an oil or petrol motor-driven tractor for plough- 
ing, or other pu „ represents the panacea for all present 
and future farming troubles, and that the newly-discovered 
adaptability of this type of machine is such as to discount 
experiment in other directions, yet he himself admits that the 
(oil) motor is in a comparatively crude form, and that whether 
it would be «o valuable in cultivating small British fields in a 
climate 80 wet as ours, and where eo much land is on the 
heavy side, as a tractor or windlass hauler—avoiding the 
necessity of running heavy engines over land after it has been 
ploughed—has yet to be proved. 

We have touched on this matter because it would be a 
great mistake to defer consideration of the known utility of 
electrical methode generally on the farm, solely because an 
unproved oil or petrol tractor for ploughing and haulage 
has made ite appearance, especially as electrical ploughing hae 
distinct possibilities of its own. Experimental electric plough- 
ing on an extensive scale has taken place in eeveral European 
countries with favourable results in comparison with steam 
and oil power; in Germany a number of electric ploughing 
equipments are in operation, while in this country we can 
point to a small Nottinghamshire farm—to which we refer 
later on—which hae depended on electricity for ploughing, 
thrashing, and power and lighting generally, for several years 
past, apparently with satisfaction to the owner. 


* ELgc. Rev., December 3rd, 1915, page 729. 
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Given suitable recognition of the utility of electrical methods 
on the farm, the apparent obstacle of the moment—the lack 
of supply facilities in agricultural areas—could be easily over- 
come, especially in the neighbourhood of the established supply 
undertakings which, as has been shown in our pages, are 
sufficiently numerous and widespread to cater for the initial 
requirements of any general scheme for farm and village 
supply. We have it on the authority of Mr. Malden’s paper 
that an almost unlimited number of '' motors” (oil or petrol 
engines and tractors) could be sold to the farming community 


tackle overcame this difficulty it introduced others equally 
serious—the ploughing engine being too heavy to run over 
the land in wet weather, and in any case requiring the eer- 
vices of two or three men and a horse to carry fuel and water, 
in addition to three men working the ploughing tackle. 

Mr. Chorlton called in Messrs. E. O. Walker & Co., engi- 
neers, of Manchester, who designed and installed the equip- 
ment which has been in use since 1910. This consists of a 
25-H.P. suction gas engine, with producer, &c., driving by 
means of a belt a 500-volt direct-current dynamo, this plant 
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ELECTRICALLY-OPERATED : PLOUGH, WITH HAULAGE TROLLEY; OVERHEAD WIRES, &C. 


at the present time—in fact, the machinery age in farming 
bas arrived, and, despite the difficulties which beset us at the 
moment, the present is a golden opportunity which may not 
occur again to introduce power appliances to the farmer and 
one which electrical engineers and electricity suppliers would 
do well to seize on with a view to the future development of 
Fede supply in the hitherto neglected agricultural 
istricts. 
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being installed in an outbuilding at tbe farm, where it supplies 
electric lighting and local power requirements. In addition, 
this plant supplies overhead distribution wires, which are 
carried on poles to various parte of the farm, and which supply 
the electric ploughing tackle in the field. 

The ploughing gear ie on similar lines to steam ploughing 
tackle, consisting of two special trolleys carrying electrically- 
driven haulage gears, which are placed at opposite aides of 
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HAULAdE TROLLEY FITTED WITH ELECTRIC MOTOR AND PULLEY FOR BELT DRIVING. 


ELECTRICITY ON A NOTTINGHAMSHIRE FARM. 


Some five years ago, a Mr. Chorlton conceived the idea of 
introducing electrical methods at his 240-acre farm at Cotgrave, 
near Nottingham, more particularly with a view to over- 
coming ploughing difficulties arising from the heavy clayey 
nature of the land, which had necessitated the use of three 
and four horses to pull the plough E a furrow, resulting 
in excessive puddling of the latter. While steam ploughing 


the field and haul a reversible three-furrow plough to and fro 
between them by means of a wire cable; the haulage trolleys 


are moved on a short dietance after each successive journe 
of the plough, a cable drum being fitted to the trolley for this 


purpose, the cable of which is anchored at the farther end 


of the field. It will be noted in our view of the plough at work 


that the overhead wiree are tapped by flexible cables arranged 
to hook over and elide along them. 


= 
AER 


Pic E EUM MOM Me 


— 


— — —— —⅛¼2 E” 


Vel. 78, No, 1,994, Fanevasr 11, 1916.) THE ELECTRICAL REVIEW. 


187 


rah oar a double-ended five-furrow plough was in use, 
but this has been superseded by a lighter double-ended three- 
furrow plough in view of the experience gained; as regards 
the matter of experience, Messrs. Walker found it necessa 
io experiment in the first instance with a two-horee ploug 
fitted with a dynamometer, in order to obtain eome idea of 
the tractive effort required. In the case of the tackle actually 
employed now, the hauling rope, about.400 yards long, weighs 
about half a ton, and a pull of up to five tons is required when 
hauling up hill. It may be added that the 25-H.P. gas engine 
requires some coaxing before it will take the load after it has 
been running light, while the ploughing tackle is being ad- 
justed ;-but despite this—and contrary to the views held before 
the installation. was put in, that a 925-H.P. pant would not 
pull a eingle-furrow plough—it is found possible to pull three 
shares through tbe heaviest and stickiest clay, ploughing three 
furrows 8 in. or 9 in. deep and 9 in. or 10 in. wide. 

The haulage trolleys weigh about 4 tons each, and they are 
employed where possible to pull each other on heavy land, 
but experience shows that they can be greatly improved by 
making them self-moving in future. 

It is obvious that with electric power available in different 
parts of the farm, many operations can be facilitated by its 
use. 

The electric motors on the haulage trolleys are provided 
with pulleys providing for a belt-drive to any type of machine, 


4 


attached to the connector. By this arrangement all the-strain 
is taken from the actual connection, and, further, prac- 
tically no heat touches the flexible co! itself. A ain, it will 


interest you to note that there are four points of contact on 
each terminal. ; : mE l l 
Hotpoint Electric Heating Co,. 
L. G. HAWKINS.’ 
London, W., February 3rd, 1916. Pu 
[The connector referred to is certainly à very good one, 
which ought to give very little trouble. 
We drew attention to this connector in our issue of Novem- 
ber 27th, 1914, when writing of the El Radio radiator, 
without, however, giving detaile.—Eps. Erec. Rev.] 


The I.E.E. and Alien Enemy Members. 


With reference to the correspondence in your columns regard- 
ing the Institution of Electrical Engineers and Alien Enemy 
Members, all those who wish this matter settled in the only 
patriotic and reasonable way should refuse to pay their sub- 
scriptions until the matter is oper) dealt with. 

May I, at the same time, ask the following questions :— 

What are the advantages of being a member of the Institu- 
tion in any grade? 


THRASHING MACHINE ELECTRICALLY DRIVEN FROM HAULAGE TROLLEY. 


and one of our views shows a thrashing machine being driven 
in this way. Harrowing, mowing, cutting drains with the 
implement already used .with steam ploughs and any other 
operation done with steam ploughing tackle can be done with 
the eléctric tackle used on Mr. Chorlton'e farm. We under- 
stand that this gentleman is well satisfied with hie installation, 


which is run, by farm hands—the farm foreman being the 


chief engineer. We may add that a field, 280 by 280 yards, 
of heavy clayey soil has been ploughed to a depth of 8 in, with 
8 coal consumption of 14 tons; obviously the cost would be 
less were it possible to obtain electricity at power rates for 
ploughing, and Messrs. Walker estimate that nine miles of 
_single-furrow could be cut per hour at a cost for energy of 4d. 
on the basis of 4d. per unit, or pro rata for higher prices. 

We are indebted to Messrs. E. O. Walker & Co. for the 
particulars of this installation: we have also drawn on a 
short article published in the Manchester Guardian, through 
hoe courtesy we are enabled to publish the accompanying 
views. | 


CORRESPONDENCE. 


Letters reonived by us after 5 PM. ON TURSDAY cannot appear wati) 
the following weak Correspondents should forward their oenm mum. 
cations at the earliest possible moment. No latter can be published 


unless we hace tha writer's nama and address in our possession, 
\ 


. Electric Iron Connections. 


We understand that one of your interested readers a few 
weeks ago made reference to the ungatisfactory flat-iron con- 
nector which he had been in the habit of using. We should 
specially like to draw your attention to the sample connector 
which we are taking the liberty of sending to you, and 
would bring to your notice the specially prepared flexible 
wire, which we use together with the special fibre bar 


: What inducement is there for a student to apply for trans- 
ference, with its fee and extra subscription? 

What has the Institution done to assist young, etrugglin 
engineers to earn a sufficient salary to meet such new liabilities 

Admitted there are the lectures and the lending library, but, 
apart from these, it seems to me that the advantages are nil. 

The Institution is closed, or, at least, the library is, during 
the hours when most members of the electrical profeseion can 
visit it, and it is impossible for a student to use the library 
to his advantage. 

Is it correct that members of the Council have facilities for 
dining on the Institution premises? and what would happen 
to the student who took his frugal lunch to consume on the 
Institution premises?—yet his 14 guineas is more to him than 
the higher subscription to the member. 

What is needed is an Institution on the lines of the Ameri- 
can Westinghouse Electric Club. 
A Student. 


February 6th, 1916. 


With reference to the letter of Alien-ate(r) in your issue 
of February 4th, we shall be glad to receive the eupport of 
other meinbers if you will be good enough to accept them. 

The dastardly air raid of January 31st should assist in en- 
foreing our demands. 

Six Borough Electrical Engineers. 

February 7th, 1916. 


[An important decision of the Council of the Institution will 
be found in our Notes” section.—Ebps. ELEC. Rev. ] 


B.E. 4.M.A.—— The following firms have been elected 
mew bers of the B E A. M. A.: — Ferguson, Pailin & Co., Openshaw ; 
Mirrlees B ckarton & Day, L'd., Hazel Grove, near Stockport. 
Callender's C:ble and Construction Co., Ltd., has been elected a 
member of the Council for the session. 
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FOREIGN. AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


 EGYPT.—Revised tariff valuations for use in assessing 
import duties on certain metals have been issued, with effect 


from December Ist, 1915, to January 31st, 1916, or until 


denunciation, as follows: 


Valuation per 
kilogramme. 
Milliémes. 
Copper and brass sheets, round and bottoms 114 
Copper sheets, plain ae. nu. | pases ties 111 
Copper eheete in rolls, bars, round and flat ... 111 
Copper ingots  ... iei a a e 108 
Oopper wire AL — uve eoo.» . ad valorem. 
Brass wire ee ies T " pe F 
Braes sheets, plain, 24 by 48, 8 lb, to 5 lb in 
Tin ingots and bars oe "E Sis 168 
Lead sheets ake 3l 
Lead pipe 31 
pi 
Lead, ig 31 
.' Zinc sheets 105 
Zinc ingote ; 105 
Phosphor bronze «e 105 
Antimony jus is 190 
Quicksilver " 600 


Duty is leviable on the valuations shown at the rate of 
8 per cent. (1,000 millièmes =£E1 = £1 Os. 6d.) 


SWEDEN.—The Board of Trade have compiled a list of 
articles which are at present aang ta to be exported from 
Sweden in virtue of a series of Swedish Royal Decrees issued 
since August, 1914. The following are included in the list :— 
Galvanic batteries; carbon electrodes; electro-magnetic igniting 
apparatus for motor ignition, detached; ferro-chrome; ferro- 
manganese and spiegeleieen ; ROO Ung cn (ferro-wolfram) 
and ferro-vanadium; ferro-eilicon and ferro-silico-manganese. 

Copper and alloys thereof with zinc, tin, or other non- 
precious metal, euch as brass, bronze, German silver, 

ritannia metal, etc.; aleo aluminium, nickel, chrome, and 
antimony :— 

Unmannfactured or in the rough (including refined copper 
produced from raw material (not from scrap) at a Swedish 
renan). 
Anodes of copper, copper alloys and nickel, cast, even if 
with ears, with or without holes. 
Scrap. 

Copper and alloys thereof with zinc, tin, or other non- 
precious metal, such as brass, bronze, German silver, Britannia 
metal, etc.; also aluminium and nickel. Manufactures, viz. :— 

Sheets and hoops :— i 
Rolled or pressed, even if with sheared edges (rect- 
angular, and other kinds). 
ammered, bent, bell-shaped | > 
including cup-shaped materials for making cartridges, 
etc., provided with holes, polished or otherwise worked. 
Perforated sheets, including so-called strainer plates. 
Rods (even if in bundles or coils), rolled, drawn, ham- 
mered or profile pressed, but not further worked, whatever 
be the shape of the section. 
Solder, moulded, crushed, or granulated. 
Nails and rivets; also bolts, wormed or not. 
Pipes and tubes, whatever be the shape of the section, 
even if turned on the exterior and interior. 
Wire, rolled or drawn, whatever be the shape of the section, 
including so-called trolley wire (contact wire). 
Woven wire (gauze, wire tissue, etc.). 
NoTE.—So-called wire gauze (endless) of nickel, and nickel 
wire tissue more than 1 metre wide are not prohibited. 


Copper and alloys thereof with zinc, tin, and other non- 
precious metal, such as braes, bronze, German silver, Britannia 
metal, etc. :— 

Wire twieted into cords or cables, not insulated. 

Wire furnished with sheath of lead or other metal, with 
or without armouring, even if in combination with other 
materials; also electric cables or lines with similar sheaths, 
with or without armouring. 

Wire insulated with rubber, gutta-percha, etc., even if in 
combination with other materials; also electric cables, lines, 
and cords insulated in this way. 

Wire insulated with textile materials, paper, asbestos, or 
varnish, even if in combination with other materials; also 
electric cables, lines, and cords insulated in this way. 

Wire, electric cables, lines, and corde insulated in any 
other way. 

Rubber in various forms, viz.:—Rubbered plaster; rubber 
articles for medical or hygienic use; raw rubber, gutta-percha 
and balata, also so-called reclaimed rubber; rubber, in solu- 
tion or in the form of paste (but not rolled into sheets or 
further manufactured), with or without admixture of other 
substances euch as sulphur, graphite, and resin; also artificial 
soft rubber; manufactures of soft rubber, except driving and 
transmission belts, and except rubber boots and shoes; manu- 
factures of hard rubber (ebonite, etc.), even if in combination 
with other materials; rubber waste and worn-out articles of 
rubber; rubber toys, and parts thereof. 


, with turned-up edges, 


f£ 


e 


. FACTURING Co. & IcRANIC Eero Co. January 26th. 


Zinc :—-. E vs F 
Unmanufactured . (with the exception of zinc produced 
from raw material (not from scrap) at a Swedish refinery); 
also scrap. , 
Sheets, even with a coating of other non-precious metal. 
Wire, pipes and parte of pipes; anodes, even if provided 
with ears, with or without holes. E "s 
8 sheets furnished with holes (so-called boiler 


zinc). 


` 
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NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED). : 


Compiles expressly for this journal by Mrasrs. W. P. Tnoursow & Co., 
lectrical Patent Agents, 285, High Holborn, London, W. C:, and at 
Liverpool and Bradford. 


1,076. Vibrating diaphragms for telephones, transmitters, gramophones, 
&c." T. CHALMERS. January 24th. 


4 „ " Lock-nuts, Ac.“ Marcons’s Winkuz98 TaiscraPn Co. January 
th. 

1,098. '' Automatic or semi-automatic telephone systems.” 
MATIC TELEPHONE Co. & T. M. Inman. January 24th. 

1.116. Means for placing collectors in contact with electric conductors." 
H. J. Dover, Vacuum Brake Co., & W. P. Watxsr. January 94th. 

1,123. “Telephone systems." Auron TELEPHONE MaNUFACTURING Co. 
AND J. Savin. January 24th. : 

1,143. ''Generator for clectric oscillations or for alternating-currents of 
“high frequency." F. W. LANCHESfEKR, January 95th. 

1157. '*Electrolytic cells." C. CRURrCHILL & Co. anp E. GzRRAERD, Janu- 
ary 25th. 

1,18. pparatus for controlling electrical currents by, rise and fall of 
temperature. A. J. Bennett, W. Bennerr, & L. Sawpoz. January 26th. 

1,189. *'' Telephonic receiving 
Western ELECTRIC Co. January 
` 1.37. *'Magneto-electric gun with propulsive retro-action." E. Msn. 
January 2th. 

1.246. Circuit controllers,” 
Icranic ELxCcrRI Co. January 26th. 

1.247. Resistance units, and manufacture thereof." — CorLER-HAMMBR 
MANUFACTURING Co. & ICRANIO Extsctric Co. January 26th. ` 

1,248. ‘‘ Means for controlling electric circuits.“ Curer-Hamusr Maxu- 


RsLAY’ Auro- 


apparatus for aviators.” G. H. Nasa ano 
th. ' 


CuTter-HAmMBR Mawnuracrurinc CO. AND 


1.255. Dynamo-electric machines." Brimsu THomson-Hovsrox Co. anD 


N. SHUTTLEWORTH. January 96th. 

1200.. " Switch-operating mechanism." A. Roper? & A. Tanguay. Janu- 
ary 26th. : 

1.2771. '' Electric glow lamps, electric arc lamps, electric 
C. O. Bastian. January 28th. 

1.2789. Electrolytic battery. 
36th. (April 9th, 1915, U.S.A.) 

1.282. Arrangera for transmitting impulses.” RELAY AuTpmaric TELE 
PHONE Co. & L. C. Bycrave. January 26th. | 

1.287. Joint box for armoured electric cables." H. Hain. January 27th. 
a " Gas and electric globe gallery screw." T. CmACKNELL. January 

th. 

1,909. '' Means for suppor ine ane insulating electric lines." Butizrs, Lro.. 
AND G. V. Twiss. January 27th. 

1,368. “ Electric lampholder."' 


heaters, &c." 


MacKay Corr Process Co. January 


A. H. Snort. January 28th. 
„Means for controlling and regulating electric motors. 
ManNurACTURING Co. & Icranic ELzctRIC Co. January 28th. 
“ Electric accumulators.” H. LEITNER. January 28th. 
* Electric lamps.” A. J. Wrer. January 38th. 
Apparatus for observation of azimuth angles and simultaneous 
electrical transmission of value of such angles to remote indicators.” E. A 
Granam & W. J. Ricxers. January 28th. 

1.417. Cores for Pupin loading coils, magnets, &c.“ 
Co. (Western Electric Co.). January 


1.418. Arc incandescent lamp for therapeutic, &c., purposes. E. A. 


CUTLER- 


Werne. Elscruic 


GrwiNGHAM, January 29th. 
1,494. “Multi-speed — alternating-current motors. BaivisH Tomson 
Houston Co. (General Electric Co., U.S.A.). January 88th. 
1.433. Device for controlling electric ignition in internal- combustion 
engines," M. Pxxsurti. January 29th. (February Srd, 1915, Italy.) 
PUBLISHED SPECIFICATIONS. ° 
1914. 


23.938. PERMANENT MAGNETS Por Exvecreic Mergers. British Thomson- 
Houston Co. (General Electric Co., U.S. A.). December 11th. . 

24.659. AUTOMATIC MAGNETICALLY-OPERATED CLUTCHES FOR ELECTRIC MOTORS. 
J. G. Stirk. December 28th. (June 28th, 1915.). 


19158. 
370. ErrCTRIC Mrrrus ron Recisrerinc Excess. A. W. Burke. 
7th. (January 21st, 1914.) 
324. ELECTRICAL TRANSMITTER MicROrHONES. B. H. Pilkington. January Bth. 


353. CENTRIFUGAL COMPRESSORS. British Thomson-Houston Co. (Genera? 
Electric Co., U.S. A.). January 8th. 


January 


482. SHADEHOLDERS AND THE LIKE FOR ELsctric Lamps. J. N. Mollett and 
E. Mollett. January 12th. 
1,091. DETECTORS, PARTICULARLY FOR WIRELESS SIGNALLING. Sterling Tele- 


phone & Electric Co., Ltd., und T. D. Ward-Miller. January And. 

2,546. Exectric Fires. H. H. Berry & W. J. Markham. February 17th. 

4.911. ELECTRO-MAGNETIC SwiTCHES,— British Thomson-Houston Co. (Genera? 
Electric Co., U.S. A.). March 30th. d 

7,869. RONTGEN TUBE APPARATUS. 
Ges.). Way 27th. 

10.40. ELTC TAI TRANSMISSION Sy8TBuMS Por Motor Venicies. N. Shuttle- 
worth Shackleton. july Ist. l 

1133 » ELECTROLYTIC Current MCN. W. Judd, A. Fraser, & Eastern 
Telegr?oh Co., Lid. August 5th. 


C. B. Burdon (Siemens & Halske Akt. 
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LIGHTING CONTRACTS IN WAR TIME. 


THE case of the Leiston Gas Co. v. Leiston-cum- 
Sizewill U.D.C., which was decided in the King’s 
Bench Division on February ist, raised a point of 
considerable interest to those who supply gas or 
electricity for lighting purposes. Yet it requires 
careful study, for some people may be tempted to 
quote it as an authority for propositions which are 
rather too wide. The facts are very briefly these: 
The plaintiffs, a gas company, undertook to provide 
columns, lanterns, and gas burners, to connect the 
same to their mains within the district of the de- 
fendants, a local authority, and to light, extinguish, 
and clean and repair, the lamps for a period of five 
years, in consideration of certain quarterly payments. 
The lamps, etc., were to remain the property of the 
gas company; but there was nothing in the agree- 
ment to show how the price payable was divided 
between expenditure on capital account and the 
The contract ran from 
In January, 1915, however, owing to an 
order issued by the military authorities under the 
Regulations for the Defence of the Realm, the lights 
were extinguished in the defendants’ district. The 
defendants therefore refused to pay the sums due 
under the agreement from January to September, 
1915 Upon being sued, they pleaded that t:.e con- 
tract was either illegal or impossible to perform, and 
that it could not be enforced. Mr. Justice Low 
refused to adopt this contention. Having pointed 
out that the plaintiffs had not only to supply gas 
but to provide and maintain a number of lamps and 
certain apparatus, he said: — 

I do not think it is correct to say that, because in time of 
emergency power is given for a competent authority to eus- 
pend the actual lighting in a given area for such times as ma 
be considered neceseary for national safety, and because su 
poser is exercised, a provision for lighting within that area 

omes unlawful. 
If it“ became unlawful within the meaning of the 
authorities " the Courts could not enforce it. He 
next dealt with the contention that performance 
had been rendered impossible. Impossibility might, 
of course, have excused performance, but his lord- 
ship pointed out that in one respect the contract had 
been performed, in that the gas company had already 
provided the lamps and plant. Further, they were 
bound to stand by” to light the district at any 
moment, should the lighting restrictions be removed. 

The important point to note about this decision 
is that the gas company had to do something more 
than supply gas; they had to provide lamps and other 
plant. In that sense, and to that extent, the con- 
tract on their side was performed. It was not a case 
where the gas company had merely connected up 
to their mains and agreed to supply gas for a period, 
making no special outlay on behalf of the new con- 
sumer. 

It is interesting to consider what the position 
would be in case a lighting restriction order was 


applied in a case where no outlay was necessary or 


actually made. Suppose, for instance, an electric 
lighting company are under agreement to supply all 
necessary current to street lamps for a period of five 
years at so much per lamp—the lamps being the 
property of the local authority. In such a case, it 


is conceived that the question whether the lamps are 


lit or not is a matter which concerns the local 


[189] 
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authority. If circumstances occur which render :t 


impossible to light the lamps, so much the better for 


the lighting company. As was pointed out by Mr. 
Justice Low, in the case under review, they would 


be bound to have everything in readiness to supply 


the load if and whenever required to do so. 
Another kind of. case may occur. Suppose the 
lighting company are under liability to supply cur- 
rent for every lamp and when required, subject 
to a minimum consumption of, and payment for, so 
many units. In consequence of the restriction of 
lighting even the minimum may not be attained; 
yet the local authority will still have to pay for it. 
In each of the foregoing cases it seems to be clear 
that the lighting authonty would be to a large extent 
protected. The loss would fall on the local authority. 
But where the contract is perfectly open—the local 
authority being entitled to demand enough light '' to 
light the town (or as may be) at so much a unit, 


it would seem that the lighting company could assert ' 


no claim for damages if, owing to the action of the 
military authorities acting in the interests of the 
defence of the realm, no public lamps could be lit. 

Having regard to recent happenings, cases of 
these various kinds may occur in many different 
parts of the country. It is possible, however, that 
some agreements extending over a long period con- 
tain classes enabling them to be determined. In 
such instances no difficulty is likely to occur. 


COPPER prices continue to soar under 
the growing scarcity which has been 
characteristic of the market for months past, and which has 
seriously alarmed consumers. The speculative account is, 
presumably, exceedingly small, but the position of those who 
have uncovered contracts in standard metal has become most 
` uncomfortable, and there is no indication whatever of the 
least relief coming forward for months to come. The 
statistics continue to indicate a perilous condition of affairs, 
and the scepticism which has been expressed in some 

uarters for months past regarding the actual position of 

e metal not being as represented by the available returns, 
is now seen to have been wholly misplaced. The fact that 
the world's consumption has overtaken output is, no doubt, 
a very regrettable circumstance, but it is blind folly for con- 
sumers to close their eyes to the patent facts in the situation, 
which is entirely controlled now by what appears to be a 
chronic state of scarcity. In America prices have reached a 
higher level than those ruling here, absolute famine condi- 
tions having driven consumers into the market for imme- 
diate supplies, for which they have had to pay quite 
extravagant figures. American producers now are in the 
fortunate position of having nothing but odds and ends to 
sell for several months to come, and this condition shows no 
sign of relaxing as long as the war lasts, The American 
exports of copper during the last few weeks have béen 
very large indeed, and some records have been broken. 
It is a matter for regret that the issuing of weekly 
statements as to exports of copper has been dis- 
continued by the United States authorities, though the 
monthly returns will no doubt appear in due course. The 
United States copper exports for 1915 are given as 
276,000 tons against 360,000 tons in 1914, details of the 
principal countries’ takings for the last three years being as 
follows, in tons :— 


Copper. 


To 1913. 1914. 1915. 
United Kingdom 55,682 87,556 80,985 
France ons 65.826 66.326 102 400 
Italy ... 18,877 26,068 44 705 
Rut sia ids re 40 425 20,456 
Germany 145 529 88,452 Nil 
Austria 15.539 13,809 Nil 
Holland 77,129 58,940 1,678 


The most striking feature in the above returns is the 
enormous increase in the French takings, the collapse in the 
shipments to Holland, and also the entire absence of clear- 
ances to Germany and Austria. Russia took a good deal 
less copper than bad been expected. 


` The LEE. and , 


AT a meeting of the Chief Technical 
ssistants’ Association which was held on 
Saturday last, which Association com- 
prises practically all the deputy electrical 
engineers of Greater London, together with certain senior 
technical assistants, advantage was taken of the assembly of 
80 large a number of corporate members of the Institution 
of Electrical] Engineers to raise the question of the exclu- 
sion of alien enemy members, whether naturalised or not. 
Fhe Association, we understand, expressed regret that no 
action was taken, immediately after war was declared, to 
exclude such members, and complains that, though it has 
been in communication with the secretary of the Institution 
of Electrical Engineers for the past six months, it has 
obtained little satisfaction and less sympathy. In view of 
the announcement that steps are to be taken by the Council 
with regard to the exclusion of alien enemy members, the 
corporate members of the Institution who were assembled at 
the meeting passed the two following resolutions :— 


(a) The corporate members of the Institution of Electrical 
Engineers present at a meeting of the Chief Technical Assistants 
Association of Greater London place on record their unanimous 
dissatie faction at the attitude of the Council of the Institution of 
Electrical Engineers, inasmuch as no steps are proposed to be taken 
to remove persons of alien enemy origin (naturalised or not) from 
the roll of membership of that Institution. 

(^) They also consider that the Council of the Institution 
should obtain powers at the General Meeting, which it is stated is 
to be held, to secure a ballot by post from their members ; such 
ballot to ascertain the exact wishes of all corporate members at 
present resident in this country as to whether such persons of 
alien enemy origin should, or should not, be retained as members 
of the Institution, and the by-laws to be amended accordingly. 

The Association also authorised the hon. secretary to 
state that its members are in accord with the communica- 
tion from Six Borough Electrical Eogineers which 
appeared in our Correspondence "' columns on January 28:h, 
and wil support the writers in any action that they may 
decide upon in furtherance of the principles laid down in 
their letter. 

In this connection we may draw attention to the notice 
issued by the Institution of Electrical Engineers to its 
members, which appears in another column, with regard to 
the Special General Meeting. It will be noticed that the 
meeting is called for 5 p.m., an hour at which only a small 
propoftion of the members can be present. Almost the 
same procedure was followed in the case of the meeting 
held to consider the,nes draft Articles of Association in 
1911, and called forth vigorous protests. It is difficult to 
understand:why a more appropriate and convenient hour, such 
as 6.30, should not havebeen adopted. If the Council wishes, 
as we have no doubt it does, to ascertain and carry out the 
desires of the majority of the members, it is more likely to 
attain that object by consulting their convenience. The fact 
that the members of the Electro-Harmonic Society, prior 
to the concert held on Monday last, by a postcard vote 
decided that the concert should commence at 6.15, rather 
than at 7.30 or 8 p.m., is not without significance ; and 
both the Civil and Mechanical Engineers’ Institutions are 
commencing their meetings at 5.30 or 6 p.m. 

Another point, of considerable importance, is the fact 
that many of the members who feel most deeply on the 
subject of alien enemy members— not only the rank and file, 
but also men of prominence in electrical engjneering—are 
convinced that if they take any overt action against alien 
enemies, the latter will eventually find ways and means to 
strike at them, and in that thought they will not appear at 
any meeting, or vote in any way except by secret ballot. 
This, no doubt, explains the demand of the above-named 
Association for a postal bailot. 

No provision is made in the existing Articles for the 
taking of such a ballot except in the case of the election of 
the Council ; no doubt the authorities are chary of spending 
£20 or £25 on such a vote, bat surely this is a trifle com- 
pared with the importance of obtaining the trae opinions of 
the majority of the members, which can never be done at 
any general meeting. This question, however, cannot be 
dealt with at the special meeting, as 14 days’ notice must 
be given. 


Alien Enemy 
Members. 
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Tue first official step in conection with 


pe arte the scheme for securing the emancipation 
mechanical f Italy from the German yoke in the 
Industry. electromechanical engineering industry 


was taken at Milan, on January 15th, 
when Signor Guido Semenza, President of the Associazione 
Elettrotechnica Italiana, delivered before the members of 
the Association the first of a series of lectures which are 
to be given by way of propaganda throughout the country 
in favour of the development of the native industry and 
the definite exclusion of the Teutonic element in the future. 
Very appropriately the title of the address was chosen : 
„Dai V.D.E., all' A.E.I."—*'* From the Verband Deutscher 
Elektrotechniker to the Italian Electrotechnical Association." 
Taking as the starting point the fact that the rules and 
standards of the German Verband bave hitherto prevailed in 
Italy, the President outlined the history of the native industry, 
and set forth the reasons why, after a brilliant beginning, it 
had to surrender ita arms ia face of foreiga competition —the 
expansionist German policy, together with the irrationality 
of the protection affordel by the import duties and the 
hostility in the air, since the position in Italy in the past 


had been dominated by the fetish for foreign goods. 


When the war broke out it was found how profoundly 
German inflaence had taken possession of the Italian 
market, and the Association had therefore assumed the 
task of seeing whether it would not be convenient to pro- 
mote an agitation so that the electromechanical industry 
might attain to that development which was its due. The 
manufactures of the industry were precisely those which 
. utilised hydraulic power, which was to-day a very important 
branch, as it supplied the Italians with motive power. But 
serious difficulties stood in the way of progress, including 
those of the import duties, which, instead of dealing with 
heavy machines according to weight as at present, ought 
to be applied to them on an ad valorem basis. 

The next duty of the Association, the President pro- 
ceeded to explain, would be in the direction of endeavouring 
to persuade the Government, the provincial authorities, the 
town councils, and the large companies, that it would be 
appropriate to give a clear preference to machinery con- 
structed in Italy. It was necessary for the machinery and 
materials to be of high quality and to be able to vanquish 
foreign competition. There had, however, hitherto been very 
little co-operation between science and industry in the 
country, whereas the German industry had reached ite 
present d-gree of perfection by the application of science 
to all industrial processes. The Association intended in a 
short time to issue Italian rules and standards for the con- 
struction of machinery, which would have the effect of 
improving the types of machinery made. These rules, the 
President concluded, would be known as those of the 
A. E. I., and would be in opposition to those of the V. D. E., 


if assistance were rendered by the Government, the pro- 


fessors, the consulting engineers, and the manufacturers. 


Télegraph Wires over Roads.—The case of the 
Pustmaster-General e. Hutchings, which we report elsewhere in 
this issue, involved the discussion of an interesting point as to the 
right of the Po-tmaster-General to suspend telegraph lines over 
roads, The facts were very simple. Hz required to suspend lines 
over a building estate at S aford, across which there were certain 
public roade which had not been taken over by the local authority. 
The owaer of the estate having objected, the matter was referred 
to the County. Court Jade, who -awarded -that -the P setmaster- 
General should pay £5 a year for the privilege. On appeal to the 
Railway and Canal Commissioners, this decision. was reversed, the 
Court holding that for the suspension of wires over the public 
roads, no compensation was payable without proof of actual 


damage, and that in so far as his. rights as an "adjoining owner” 
were concerned, the landowner would have to avail hím»elf of the 


remedy given by Seo. 12 of the Telegraph Act, 1863. . This 
decision applies to telephone as well as to telegraph wires, and it 
seme to accord with justioe and good sense. It is difficult to 
conceive what harm is ocoasioned to anyone by the mere suspension 
of a light wire well above the surface of aroad. If there is any 


technical wrong done, it is amply compensated by the. fact. that 


the extension of the telephone system is a boon to the publio, 


; ELECTRICITY SUPPLY DEVELOPMENT IN A 


STRAGGLING INDUSTRIAL AREA. 
By LEWIS W. DIXON, A.LE E. 


I wap the pleasure a few years ago of describing in the 
ELECTRICAL REVIEW a somewhat intricate overhead system 
in Dowlais in the area of the Merthyr Electric Traction and 
Lighting Co., Ltd., for the purposes of private and street 
lighting supply. | 

Since then another extensive development has been 
carried out by the company, to link up all the colliery towns 
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Fig. 1.—CMaAP OF AREA OF SUPPLY. 


in the area of supply for lighting and power purposes. The 
object of this article is not to lay claim to any particular 
engineering feat, but to sbow what high-voltage trans- 
mission at a moderate cost can d» in industrial areas, which 
may prove of interest to similar undertakings that have a 


portion of their area undeveloped. 


For some years the Merthyr Co. devoted their attention 
solely to the tramway, lighting and power business in the 


Fic. 2..—RoTARY CONVERTER, PLANT. 


districts of Merthyr and Dowlais only ; but as time went 
on the inhabitants of the lower districts of the borongh, 
which are situated in a wide valley some eight miles in. 
length, were constantly approaching the compeny to intro- 
düce electricity supply there also. In 1912 it was decided 
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to erect an 11,000-volt three-phase transmission line 


between Merthyr and Treharris, and to erect transforming 
stations and provide a low-tension distribution system in 
Merthyr Vale, Aberfan, Treharris and Quaker's Yard, and 
subsequently to Troedyrhiw as well. A periodicity of 25 
cycles was adopted to enable the company to effect a junc- 
tion with the Souch Wales Electrical Poser Distribution 
C». at Trelewi, which took place in March, 1914. 

A rouzh map of the area of supply, fig. 1, shows the 
principal places served and a few views will serve to show 


Fig. 3.—STEP-UP TRANSFORMERS, 


some of the essential features of the development. Figs. 2 
and 3 show rotary converter and step-up transformer plant 
supplied by the Briti-h Thomson-Houston Co. 

Special Plant.—The design of the rotary converter is 
worthy of mention, as it can be worked with excellent 
regulation when supplying Dc. to A. C., a direct-current 
booster being used to counteract the PD. o. bus-bar variation, 
in order to keep the A. C. voltage constant. I do not believe 
there are many machines of its kind in the country, and the 
design certainly does tbe makers credit. The step-up trans- 


Fiu. 4.—AEBIAL 11,000-voLT SWITCHING OR SECTIONING 
STATION. 


formers are three-phase, oil cooled, with half-voltage tappings 
on the low-tension windings for starting rotaries from the 
A.C. side, if required. 

Transmission Line, —There is nothing very special about 
the transmission, except that it is probably one of the most 


exposed lines in the country. It had perforce, on account 


pressure of 22,000 volta, if necessary. 


of wayleaves and the lie of the mountain, to be erected on 
the summit for two-thirds of ita length (a distance of about 
5 miles), and could not be in a better position for catching 
the full force of westerly and south-westerly winds, being 
at an altitude of some 1,500 fc. in places. 

The exposed position of the line can be better realised by 
referring to figs. 4 and 5. The conductors are only · O35 sq. in. 


> 
d -ef 
^ aso 5 T d 


Fler | Rev 
Fi 5.—PoL& LINE CROSSING DIFFICULT COUN rRY. 


in section, but the insulation, including a piece of under- 
ground cable, is such that the line can be converted to & 
Cverod T> 

i Trouble was: first experienced by condustors becoming 
forcibly detached from the insulators, and was overcome 
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Fic. 6.—TYPICAL SUB-8TATION, 


by us'ng No. 8 &w.G. check binders in addition to the 
ordinary chafer binders. 

It is, perhaps, worthy of notice that the line was very 
little the worse for the hurricanes that blew on Boxing 
Day and January 1st last; a few poles were blown ont 
of the perpendicular, the force of tbe wind being 
phenomenal. 
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À continuous copper earth-wire runs the whole length of 
the line, and is grounded, by request of the Board of Trade, 
at every fifth pole. All ironwork, stays, &c., are bonded to 
this earth-wire, and, should a line fall on a cross-arm, the 
tripping- out is instantaneous, which bas been proved from 
experience, 

Commercially, the development has been successfal. The 
Welsh collier likes plenty of light, and there are over 300 
consumers connected to the various netwo: ks. 

Sub-slations.— Fig. 6 shows the standard type of building 
alopted by the company, with switch-chambers and light- 
ning arresters in the. top storey. 


All the bigh-tension switchgear is the sheet steel type 
made by Messrs. A. Reyrolle & Co., Ltd., which, so far, has. 


given every satisfaction. | 

Transformers are provided in duplicate, and are all three- 
phase, oil-cooled, and made by the Brush CO. 

There is every prospect of an incrensed demand, and it is 
possible that more rotary plant may he installed at Merthyr 
to deal with the tramway and lighting load in the main 
town of Merthyr. All this development work, as in the 
case of Dowlais, &c., was designed and carried out by the 
writer and staff. 


In conclasion, it may be of interest to mention that the 


company’s generating station is built on the site of the old 


Penydarren [ron Works, where the first steam locomotive to 
ron on rails was made for goods traffic by Richard 
Trevethick some 106 years ago. 


—— 
\ 


THE FRENCH ELECTRICAL INDUSTRY. 


ABOUT a year ago the French Société d Encouragement pour 


l'Industrie Nacionale suggested that an investigation should be 


made into the question of the m ans to be adopted for com- 
peting with German industry after the war. M. Hi lairet, with 
the authority which is associated with one of the founders of 
the French electrical industry, responded to the onll, and showed 
that the French had no reason to be envious of their rivals from 
the standpoints of staff and workmen, execution, price and the 
quality and abundance of raw materials. It w s also contended 
that the home market could be fully supplied by native firms 
without having recourse to other countries, and that, with some 
efforte, the manufacturers would be able to iocr-ase their exports, 
whilst customers, with some considerati: n, could reduce their 
importes almost t^ a negligible quentity. Ia this connection our 
contemporary, L'Industrie Electrique, re-ently endeavoured to 
prove how this result may be accomplished. The journal leaves out 
of account the question of carbons, the progress in the manu- 
facture of which m re than balàno:s the French inferiority in 


porcelain ; lamps, which are in process of complete transforma- 


tion; and secondary and primary batteries, which only represent 
a small fraction of the foreign trade. 
cussion is devoted solely t» machi es, apparatus and cables, which 
comprise 82 per cent. of the value of the total imports. The 


accompanying table gives the values for the four years ended 
with 1913 :— ° 


Tus FgENCH TURNOVER IN MACHINERY, APPARATUS AND 


. CABLES. 
Imports. Ezxnorts, Imports, Exnorts. 
1910. 1910. 1911. 1911. 
Dam. . . 4339 000 4128 000 2370 000 £186,000 
Electrical apparatus, ... 481.000 212000 . 573,000 369.000 
Atmatures and parts . . 140.000 173000 123,000 110,000 
Total — £960,000 £513,000 41,066 000 £665,000 
Difference in favcur of i 
imports . .. 447.000 £401,000 
1912. 1912. 1918. 1913. 
Dynamos. . . £353,000 £119,000 2362 000 2 164.000 
apparatus ... 677,000 423,000 740.000 583 000 
Armatures and parts .. 150,000 132,000 184,000 98,000 
, Total 31, 180, 000 £674,000 £1,286,000 £845,000 
Diference in favour of 
imports es oes £506 000 £441,000 . 
1910. 1910. 1911. 1911. 
Cables and wire. £9,900 £70,000 £25,000 £142,000 
Difference in favour of 
exporta se 360, 100 £119 000 
1912. 1912. 1918. 1913. 
Cables and wire. . £24,000 £118,000 £66,000 £136,000 
Difference in favour of 3 
exporte l ove wae £94 000 £70,000 


It vill be seen that notwithstanding the inorease in the absolute 
Value, the difference between the imports and exports has 


As a corgequenoe, the dis- 


rem ined substantially const«nt, being an average of £448 000 for 
maohines and apparatus, while the difference in the average for 
cables and wires has b-en £85 000. Among the causes adduced to 
explain why the eff rts made to break through this oon Kant differ- 
enve have not snoceeded is mentioned the scarcity of labour, which 
becomes accentuated every year. The quality of the manufactures is 
declared to be excellent, and, notwithstanding the higher cost of 
materiale, it is posible to main“ ain competition hy accepting 
reduced profits. but owing to the lack of labour it is impossible to 
produce in adequate quantities and consequently with sufficient 
rapid ty. It is admitted that the French are invariably beaten on 
the question of the p-rod reqnired for delivery. The same 
reason mnst be attributed as th- cause. of the weakness of the 
export fizures as compared with those of German industry. The 
imp rtance of this cause of inferiority arises from two facta. In 


- the first place, the progress made is much more accentuated in the 


case of electrical ap aratus, which is manufactured above all ín 
Paris, where skilled labour is relatively abuodant, than in the 
case of machines, wh ch are generally mage in the provinces 
where labour becomes ecarce. Secondly, in regard to cables and 
wire, {n the manufacture of which labour only plays a secondary 
part, there is a sirplas of exports, whilst for machines and appa- 
ratus, where the proportion of la^»our in the cost price ranges 
from $ to $. the imports have the advantage. Without wishing to 
conc ude that the scarcity of labour is the sole cause which hs m pers 
the d-velopment of the industry, our contemporary affirms that it 
is an important factor in tbe situation. . 

If there are left out of consiveration other causes of a general 


kiad, snch as banking and commercial org nisation, the question 


arises aa to what the national rerources in labour will be after the 
war. The reeulte hitherto achieved will probably be reduced then 
owing to the voids brough* about through deaths and incapacity ; 
while, on the other hand, the labour requirements throughout the 
country will b- increased for numerous purposes, It is, therefore, 
neues: a y to consider directly the problem of how to produce as 
much as possible and even more tban hitherto, with the aid of 
fewer wo: kmen, and at grester cost. In the course of a 


lecture delivered before the Société d' Encouragement, M. H. 


Ernault recommended the use of im:roved plant and the adop- 
tion of specialisation for mechanical construction; in other 
words, the producti n of standard types. What is good for the 


. latter sbould also be good for the electrical engineering in- 


dustry. But as soon as the electrical industry wishes to embark 


upon this path it is go'ng to meet, particularly in the home 


market, with great difflonlties and deplorable customs. Each 
purchaser has assumed the babit of asking for a particular machine 
to fulfil his special requiremente, which are slmost fantastic. He 
compele the maker to lose hie proficiency and his money in under- 
taking perpetual inve-tigatione, to make patterns constantly, and 
to change his winding, which requires much time an“ labour, and 
is oppose? to the use of improved machinery, rapidly producing 
excellent product - st low prices and with a minimum of labour. 


Very often the maker refu-ee the order, and the intending cus- | 


tomer then applies to a foreign firm, who accepta, or pretende to 
accept, the conritions. In the opinion of the French journal, it 
will be necessary to struggle with the greatest tenacity in order to 
bring about a change in euch disastrous commercial morals, 

An initial step in this direction, it is contended, ehould be 
taken by the un' floation of specifications for machinery, trans- 
formera and cables. Starting from three different principles 
—the defence of the interee's of French industrialists or the 
interests of buyers and the scrupulous respect for scientific data— 
the Uaion des Syndicate de l'Electricitó, the A:societion de Pro- 
pr'éteirea dea Machines à Vapeur, or the consulting engiveers and 
the Comité El-ctrotechn que, have recommended conditions to be 
imposed upon makers, These conditions. which are far from being 
in agreement, are a great obstacle to the creation of standard 
types. If, however, an appeal be made to each of these Associa- 
tione, it is considered that each will be able, without abandoning 
ite legitimate, claims, to adapt them to the needs of an industry 
which requires aid to overcome the difficulties which threaten it, 


and to place it in a pnsition to compete on equal terms in foreign ` 
markets, Circumstances more favourable for the purpose than 


those now obtaining will never be met with ag ain. Everyone feels 


to-day the need for seorificing bis opiniens as an individual in 


favour of the general intere«t—the superior interest of France. 
It is to this work that the journal would like to see manufao- 
turers devote their efforts. as it would represent, our contempo- 
rary concludes, an excellent response to the patriotie wishes 


expressed by M. Hillairet some time ago. 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


Universal Test Clips. 


We have received from the L.P.8. ELECTRICAL Co., of 18, Adam 
Street, W. O., particulars concerning their “current-carrying " 
Universal test clipe, which we illustrate herewith. These are 


particularly designed for making quick temporary electrical con- : 


nections when testing telephonic, telegraphic or power apparatus, 
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Fig. 1 shows the No. 8 siz) for 15 amperes ; it is made in copper, 
with an internal spring, and the toothed: jaws, having a spread of 
1 in., are suitable for gripping either fine wire or storage-oell 
lugs. To attach the clip at its other extremity to the other wire, 
the latter is bared of insulation a little way, and the end inserted 
in the hole in the heel of the clip and soldered ia place ; the lips 
of the treugh are then pinched over the insulation to put the 
strain on the latter. The heel of the clip can then be taped over. 

Fig. 2 shows a 20-amp. clip, arranged for screw connection at 
the heel, the bared wire being secured under a washer or cleat, 


Fids. 1 AND 2.— TESTING CLIPS WITH SOLDERED AND SCREWSD 
| CONNECTIONS. RESPECTIVELY. 


and the adjacent lips being pinched over the insulation of the 
connecting cord.’ Standard 100-amp. clips are made, which will 
carry 200 amps. for a short period. 

These clips osn be supplied with rubber insulating covers to 
protect the user from shock and prevent short-circuiting with 
adjacent terminal clips. These covers are coloured red and black 
for distinguishing polarity, &c. Special lead-plated clips, with 
enamelled springs, are supplied for storage-battery charging. 


The Premier Electric Suction Cleaner. 


We were recently enabled, by the courtesy of the ELECTRIC 
SUCTION CLEANER Co., of 56 Victoria Street, S.W., to inspect the 
latest patterns of their P.emier suction cleaner, which has 
been developed up to a high d gree of perfection. Fig. 3 shows 


Fia. 3.—GuHosr View or PREMIER CLEANER, SHOWING 
HIGH-SrYEED REVOLVING BRUSH, 


the erdinary or domestic type, which is operated by a vertical 
motor, and is provided with a rev .lving brush (to pick up thread: 
and lint) in the nozzle driven at high speed by the incoming air, a 
roller at the rear which is adjustable to suit the nap of carpeta or 
upholstery, a switch in the handle, an aijustable yoke, and a 
variety of attachments for the many purposes for which such 


Fia. 4.—MoToR AND FAN REMOVED FROM HEAD OF CLEANER, 


E MEE 8 


machines are suitable, either as suckers or blowera, The brush is 
here shown aa if the nozzl: were transparent, aud is provided with 


aur ved blades upon which the air-current impinges. The motor, 


which is. beautiful piece of work, and is made for pressures up to 


260 volts, D.C. or A.C, can be lifted out very easily, together with 
the fan, which has blades of a partionlar shape found by experi- 
ment to be best adapted to the purpose (fig. 4). The position of 
the switch in the handle, which has an insulating cap so that the 
user is secure from possibility of shock, is shown in fig. 5. 
Wherever possible, the metal parta are made of aluminium, and 
the convenience of the user has been carefully studied. _ 

The pattern shown in fig. 6 is a novel development intended for 
industrial use ; by means of a speoially designed belt it can be 


p 


Fic. 5.—SwiTrcH ON END or HANDLE, 


attached to the waist of the user, leaving both hands free, so that 
he can use the cleaner at the top of a ladder. Alternatively he 
can carry it by a substantial haadle. This type is particularly 
suitable for use in stores, warehouses, theatrea, oars, &c., being 
extremely bandy and convenient. In the main the industrial 
cleaner is identical with the domestic type. f 

The company point out that the electric suction cleaner is not a 
t y, nor is it an article of luxury; it has become a very necessary 
domestic aid, especially in these days when servanta are soarce. 
The Premier is made for all voltages from 25 to 260 volts, and 


Fid. 6.—PREMIER INDUSTRIAL CLEANER IN USE. 


all frequencies from 25 to 133. Careful tests by independent 
experts show that the special form of fan blades that has been 
developed enables the machine to give a pressure equivalent to 
more than 10 in. water gauge, and in the industrial type a still 
higher pressure is attained. Tae device has proved to be exceed- 
ingly effeotive for gwitchboards, and is specially usef ul for cleaning 
filter cloths in turbine stations, as well as for many other purposes. 
— EN : . —* 

Commercial vehicle Inspection. — The | Electric . 
Vehicle Committee of the I. M. E. &. ia providing three cash, priz 8 
in connection with the tenth annual inspection of. commercial 
motor vehicles, organised by the Commercial ‘Motef Ucers’ 
Association, to take place in Maag. 


— — — — Eee ee Woo 2 
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TESTING UNDERGROUND CABLES. 


Ar the meeting of the INSTITUTION OF ELECTRICAL ENGINEERS 
on February lUth, Mr. O. L. RECORD, A. M. I. E. E., read a paper 
on the testing of underground cables with direct current by 
means of the Delon apparatus. The author pointed out that 
as there was no definite relation between insulation resistance 
and dielectric strength, it was n to measure the latter 
directly, and in order to provide against possible pressure rises, 
it was usual to make tests on cables in the course of manufac- 
ture at not less than twice the working pressure for which they 
were intended. It was also necessary to apply similar tests 
after laying the cables, and the Engineering Standards Com- 
mittee epecified that euch tests should be made at about twice 
the normal voltage for a period of 30 minutes. In the case of 
cables for moderate pressures thia presented no difficulty; 
usually a small transformer could be taken to the spot. But 
when cables for high pressures and of great length were con- 
cerned, difficulties arose. The apparent power, and therefore 
the dimensions of the transformer, increased as the square of 
the test pressure and as the capacity of the cable, and conse- 
quently the weight of the transformer became excessive. For 
example, the apparatus required to test 15 km. of 3-core cable 
at 6,000 volts after laying might weigh as much as 25 tons. 
In such cases the tests after laying were often not made, and 
the lack of certaint regarding the condition of the cable 
cassed uneasiness. On this account it had been proposed to 
make the tests with continuous current at a pressure equal to 
the maximum reached in the case of alternating current. 

It had been shown that the breakdown voltage for a dielec- 
tric under alternating pressure was a function of the time of 
application, and of the frequency employed, tending to de- 
crease as the time was rolonged or the frequency increased ; 


and for a given cable this reduction of dielectric strength by 
appien ion of a high-pressure test was permanent. Conse- 
, manufactureres were strong opposed to the applica- 

e working pressure being 


the 
quen 
tion of an 4.0. test higher than 


Fic. 1.—PRINCIPLE OF THE DELON 
APPARATUS. 


repeated on cables for which they had undertaken the guar- 
antee, and this had the unfortunate result that supply engi- 
neers were prevented from employing this method of ascer- 
tuning the condition of their maine from time to time; hence 
another method of testing was desirable. 

Testing by continuous current had the advantage that, once 
the cable was charged, no more energy was expended, no 
matter what the capacity of the cable, provided that the insu- 
lation. was good; therefore tests after laying could be carried 
out with. apparatus. of small power. Moreover, observation 
bad shown that such tests did not fatigue the dielectric, and 
the period of application had no effect on the breakdown volt- 
age. Hence, with continuous current supply authorities could 
Iepeat their tests as often as desired without objection on the 
part of the cable manufacturers, and at the same time they 

d determine the insulation resistance of all the feeders. 

The Delon Apparatus worked on a principle described by 
the author as follows :— 

The essence of the apparatus is a high-tension contact- 
maker which charges condensers by making at each half 
Jed a connection through a short spark between the trane- 
ormer and condenser to be charged. By means of a suitable 
arrangement the contact is made at the moment when the 
electromotive force is at its maximum value, and, by meane 
of auxiliary condensere, the voltage of one half-period is added 
to that of the other, with the result that finally the principal 
condenser is charged to a pressure double the maximum of 

alternating current employed. 

shown diagrammatically in fig. 1, the contact-maker 
formed by a conductor, T, embedded in an ebonite disk, 
revolves round a spindle perpendicular to the plane of the 
disk Four fixed brushes are placed a very short distance 
from the disk in such a manner as almost to make contact 
with the conductor when the latter passes between them. 

four brushes are placed at the extremities of two dia- 
meters which are perpendicular to the axis of the disk. Two 
of the adjacent brushes d are joined together and connected to 


'" condensers C, an 


Fic. 2.—CONNECTIONS FOR TESTING A 
S-CORE CABLE WITH CONDENSERS. 


one of the secondary terminale of the transformer. The other 
two brushes, a and b, are connected each to an apex of the 
triangular group of condensers to be charged, the other apex 
being joined to the second terminal of the transformer 8. 

The disk is driven by means of a synchronous motor fed from. 
the alternating-current circuit which furnishes the high-ten- 
sion current by means of the transformer. The group of fixed 
brushes can be placed at a convenient angle to allow of their 

coming opposite the moving conductor at the moment of 
maximum voltage; the condenser C$ to be charged; and the 
two auxiliaries Co and c, form a triangle. og 

At the outset, the synchronous motor being started, if the 
primary circuit of the transformer is closed the moving con- 
ductor T passes, say, first of all between the pair of fixed 
brushes b and d (+). The condenser o takes a charge which 
depende on the self-induction of the transformer and the 
maximum pes p of the secondary current. The other two 

C» take a charge such that the sum of their 
potentials U, and Us is equal to the potential, Uo of the 
condenser Co. . 

At the owe half-period it is the condenser c; which is 
directly connected to the secondary, and as the direction of 
the current is changed this condenser is charged in the same 
direction as in the previous case. The condenser 0. on the 
contrary, receives a charge in the opposite direction to the 
first. As a result the condenser Ca. which is the one that it is 
desired to charge up to a high potential, receives charges 
which are always in the same direction, whatever the position 
of the moving conductor. The quantity of electricity supplied 
at each contact will then charge simultaneously one of the 
two a ary condensers in parallel with the group formed 
by the secondary auxiliary condenser and the condenser Ca. 
As the time during which contact is established between the 
transformer and the condensers is very short, and as, moreover, 
the self- induction of the secondary of the transformer is con- 
siderable, the 1 of electricity that can be introduced 
into the system at each half period is limited, but the repeti- 
tion of the phenomenon is so rapid that at the end of a rela- 
tively short time the condenser o reaches a potential equal to 

twice the maximum pressure of the alternatin 
current. In practice the charging-up is effec 

in less than a minute at a frequency of 60, that 
is, in less than 6,000 contacts. 

The word ''contact'' signifies the passage of 
the conductor paet the fixed brushes and not 
actua] contact, the closing of the circuit being 
always produced by means of a spark, very short 
and of low resistance. With euch a system it is 
possible to reach continuous charges as high as 
desired by using transformers of only compara- 
tively small power. 

The author then went on to etate that the 
whole of tre apparatus could be carried on a 
handcart, the total weight being about half a 
ton, so that two men could easily wheel it. The 
cart contained a small switchboard, a synchronous 
motor and contact-maker, the auxiliary conden- 
sers and the transformer. The conductor T (fig. 1) 
was completely embedded in an ebonite disk 
except at the ends, and the four contacts were 
mounted on an ebonite carrier which could be 
rotated to give the brushes the correct tion. 

The transformer was wound for 110 and volts 
on the primary side, and gave 15,000 or 30,000 volte on the 
secondary side. Hence it tould be used for a continuous pres- 
sure of 2 X 80,000 X 1.4 = 84,000 volte, and by increasing 
the primary voltage a test pressure of 100,000 volts could be 
attained. Apparatus for 150,000 volts could be made portable, 
but for higher pressures the sparking distances became too 
great to be dealt with on a handcart. The transformer need 
not be larger than 3 kw. The electrostatic voltmeter should 
not be carried on the cart. , M 

Fig. 2 shows the connections for testing & 3-core cable, which 
takes the place of the condenser Ce One of the conductors 
is connected to the lead and then to one of the fixed brushes, 
and the other two conductors are joined together and con- 
nected to the second brush. The two condensers are joined 
together and their common point is connected to one of the 

secondary terminals of the transformer. As will be seen, the 
test ig made between conductors 1 and 2, and conductor 3 
and the lead. In order to complete the test it is therefore 
necessary to make a second teet, joining conductors 1 and 2 
to the lead and the other two conductors to the fixed brush b. 
In actual practice the auxiliary condensers are usually dis- 
pensed with, the cable itself providing the capacity. a 

Fig. 3 shows the connections for a 2-core cable. In this 
case one of the conductors of the cable is eubjected to a 
pressure always of the same sign and equal] to the maximum 
positive value of the alternating electromotive force. viz., 
+ EB 4/2 and the other to a pressure equal to the maximum 
negative value, viz., - / ? 80 that there is at anv instont 
between the two conductors under test a difference of potential 


equal to double the maximum voltage, viz., re 
The eame test can similarly be applied between either 
conductor and the lead, and cables with three or four 
conductors can be te as shown in fig. 4, where the 
ea pressure is established between cores 1 and 2, and 
the lead. 
In the case of single-conductor cables, which are usually 
used for low pressures, a test pressure up to 100,000 volts can 
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be applied by connecting the core to one brush only and 
leaving the other idle. 5 Vp 

For measuring the pressure, the author recommended the 
Abraham-Villard electrostatic voltmeter as a really practical 
apparatus, easy to set up and to pack in a case. 

As a continuous current test does not fatigue the dielectric, 
the ‘question arises whether the continuous pressure and the 
A. C. pressure are equivalent in“effectiveness. The author 
quoted. experimental observatjons ehowing.that a continuous 
pressure only produced the same breaking-down effect as an 
alternating pressure of one-third to one-fourth its value. It 

been proved possible to reduce the resistance of a fault 
hy the Delon test sufficiently to enable ite position to be ascer- 
tained by, the ordinary methods, 
nitely adopted by several important electric supply under- 
takings ón the Continent, and. the tests could be applied at 
frequent intervals without harm to the cable. Teste made 


FIG. 4.—CONNECTIONS FOR 
TESTING 4 3-CORE CABLE, 


Fic. 3.—CONNECTIONS FOR 
TESTING A 2-CORE CABLE. 


With the oscillograph showed that the pressure variation was 
less than 8 volts in 30,000, so that the pressure was much 
more constant than that of a dynamo. 

If the cable makers and supply authorities could agree as 
to the proper test pressures to be adopted, all objections to the 
use of the method would disappear. 

In an appendix the author gave particulars of German 
experiments on the system, which showed a ratio of effective- 
ness in producing breakdown of about 1 to 2.6, compared 
with alternating current. A portable plant rated at 10 K.v.a. 
was provided with a 500-volt 50-cycle supply for the primary 
of the transformer by a petrol-driven alternator of 9 Kw.; the 
apparatus was carried on two wagons, weighing in all 8 tons, 
and could test as much as 50 km. of cable to 150,000 volts. 


DISCUSSION. 


The discussion was opened by Mr. WELBOURN, who felt that 
soine mention should have been made of the work carried out 
in direct-current testing by others. There was nothing new in 
using direct-current machines for testing networks, it was 
common practice 15 years ago, but fell into disuse with the 
growth of alternating networks for various reasons, one being 
the flimsy character of the D.c. high-voltage machines which 
were available. It had, however, been a matter of consider- 
able thought whether there should be a reversion to direct- 
current testing, which was quite practicable in view of the 
high voltage D.C. machines now available. Transformer 
equipment for testing completed A. C. installations was a serious 
item and would be more so with the 33,000 and, possibly, 
50,000-volt cables which were coming, so that some suitable 
alternative method, such as suggested, was wanted. But it 
was necessary to satisfy the user that the method was a 
practicable one; the 14 minutes mentioned to burn out a fault 


might not be practicable, but he believed that the static dis- 


charge through a puncture would give the cleanest burn-out 
possible. As to the nature of the current produced by the 
apparatus, he would have been glad to see some oscillograph 
records. The curve showing the relation between a.c. break- 
down voltage and duration of test was exactly similar to one 
published in Sir John Snell’s book, and prepared 10 years 
ago from tests on the first 20,000-volt cable made in this 
country. He was uncertain whether the author’s remarks on 
dielectric fatigue would hold good with modern cables. 

Mr. A. P. TROTTER suggested that more consideration should 
be given to the period of time in testing, as it was open to 
doubt whether half-an-hour was really necessary. 

Mr. F. C. RaPnRAEL said that the paper by Mr. Evershed and 
discussion on a eimilar subject contained much information as 
to what actually occurred in the cable. The strain resulting 
from direct current must be entirely different from that with 
alternating current, and 155 must still have the factory test; 
further, some kinds of fault would probably not be broken 
down with the direct-current method. 

Mr. Watson referred to some experiments carried out by 
himself with a view to testing a large cable at 150,000 volts 
with an influence machine, built on practical engineering 


we 


The system had been defi- 


lines. Unfortunately, the result was not entirely successful ; 
the machine wae run in compressed air for dielectric reasons, 
and was built to give 4 KW. at 150,000 volts. It had 30 revolv- 
ing plates 124 in. dia., and metal sectors of sheet brass, while 
the stator consisted of steel plates built up into units mounted 
on ebonite insulatore—all glass being done away with. The 
machine was separately excited by an exciter through which 
the output of the main machine was controlled. In the end 
the machine broke down by the general disintegration of the 
ebonite, and he thought they had: possibly neglected precau- 
tions which were not found necessary with a small machine. 

Mr. WARREN said some simple means of vafying and con- 
trolling test pressure were, he supposed, included with the 
Delon apparatus. The single-core cable testing arrangement 
should receive every attention as far higher pressures would 
be used with single than multi-core cables. The use of the 
apparatus seemed complicated, because the actual. D.C. pres- 
sure was a variable; and the small power available for localis- 
ing faults was not very convincing, but the apparatus cer- 
tainly got over the transformer difficulty. 

Mr. H. M. Sayers said the author had left out one of tbe 
greatest advantages of D.C. testing, i.e., it was possible to 
measure the actual dielectric resistance of the cable. This 
was of direct interest to the man in charge of the cable net- 
work, as it gave him an indication of coming trouble before 
the cable broke down. The usefulness of cable sheath 
was proved by experience with lead-sheathed. single-phase 
cables; the earthed outer gave an indication of coming faults. 
In testing he had often found it advantageous to run the 
engine of the testing set slower and reduce the frequency, 
thus reducing the size of transformer plant required. 

Mr. RosLiNG said the Delon apparatus was a reasonable 
proposition.from the cable maker'e point of view, and it would 
indicate moisture in cables being laid better than A. C. testing. 
Installed cables were tested for the joints, and long lengths 
could be cut into sections, the final joints being made under 
the personal supervision of the engineer, which was the best 
method of eneuring a sound joint. 

The PRESIDENT felt that the paper rather reflected on 
British cable makers. Cables underwent an a.c. test during 
manufacture, but after laying it was only a question of testing 
jointe. Up to now there had been no great difficulty in test- 
ing with transformere, but when they began to use 30,000-volt 
cables, the Delon apparatus became of interest—for testing 
joints, not cables, There was no continual pressure testing 


. under 1 conditions, as implied in the paper; only rarely 


were there accidents involving such testing. 

The AUTHOR, in replying, pointed out that the title of the 
paper might have misled them; it was not intended as u 
treatise, and only referred to higher pressure cables than now 
in use; also, it was intended to describe a particular apparatus. 
He quite agreed with a.c. testing in the factory, but it must 
be noted that with pressures of 30,000 or 40,000 volts there 
would not be the same margin of safety, and greater M. 
cautions would be necessary eubsequently. He thought Mr. 
Everehed's paper only dealt with the first part of the curve 
showing relation of pressure to time of test, but breakdowns 
occurred in the second part. The Delon apparatus was pro- 
vided with suitable resistance on the L.P. side of the trans- 
former to vary the test pressure. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. should forward their communi: 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Salaries in Power Stations. 


The ELECTRICAL REview for January 21st has just come to 
hand (after its journey of nearly 3,000 miles), and I note that 
Mr. Ebben, the energetic hon. secretary of the A.E.S.E., has 
replied to my letter and taken up the subject of power-station 
salaries. I am afraid he has not taken the epirit of my 
letter in quite the right way, for I have no personal grievance 
at present, and the letter was written in an honest engeavour 
to draw attention to what is really a most important matter. 
I have been in a position to appreciate Mr. Ebben’g good work 
for the benefit ob station engineers, having taken ah interest 
in the Association since its inception in January, 1913, and 
also having proposed or seconded for election seyeral of its 
present members. 

In my letter, kindly published in the Review under date 
of January 7th, I endeavoured to point out the unsatiefactory. 
and even dangerous, state of affairs existing 1n many power 
stations owing to ehortage of staff, and also to put underpai 
charge engineers and technical assistants on their guard m 
the event of central stations becoming ''controlled establish- 
ments," as I have very good reason to believe that certain 
managers have left no stone unturned to eecure the protection 
of the Ministry of Munitions in their self-made plight. - 

The Ministry of Munitions may intervene, and, being 3 
Government department, their knowledge of electrical station 
matters will probably be on a par with that of other Govern- 
ment departments; and as the managers will not enlighten 
them, for obvious reasons, the position of technical assistants 
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may be worse than in the ante bellum iod, for they will 
be treated as mere operatives in a controlled establishment. 

J fully agree with Mr. Ebben when he says that station 
engineers must follow the lead of their managers and build 
up a strong association themselves, instead of waiting on the 

IE. E., the B. O. T., or the Home Office; but, unfortunately, 

of late very little interest has been evinced in the subject, 
and one can only conclude that if the present apathy con- 
tinues the end of the war will find station men in à very 
backward position with regard to their own interests. Owing 
to shortage cf staff and the craze for cheap labour, young 
women are being successfully employed in power stations, 
and it is interesting to note that for at least seven months 
now an important municipal power house of some 23,000-kw. 

lant capacity has employed on all three shifts female switch- 

ard attendants. Who knows but that we may see in the 
post. bellum period managers advertising in the REVIEW 
for charge engineers, married men preferred, wife to act as 
awitehboard attendant, combined salary 35s. per week of 
seven 8-hour shifts! 

If station engineers could look ahead they would see the 
futility of a wait and ore , even, during the present 
European crisis, for undoubtedly this is no time for any man 
worthy of the name to remain an inert mass. If central 
station men are not required in H.M. Forces, their energies 
should be directed towards improving their status and condi- 
tons of employment by thə honourable means at.their com- 
mand, and in this connection I am glad to note that the official 
policy of the A. E. S. E. is still against that detestable weapon 
of Labour—strikes. i 

Undoubtedly the Association has a future before it, particu- 
larly if it tackles the question of competency of engineers, for 
I am convinced that at present the chaotic etate of the profes- 
sion is largely due to there being no standard of pem. 
required, and rather than kick against the pricks it woul 
be to the advantage of chief engineers to encourage the 
pioneer work of the A.E.S.E. 

Chief Assistant. 


Malta, February 3rd, 1916. 


WAR ITEMS. 


Copperless Machines in Germany.—About two or three 
months ago we referred to the Government notice issued 
in Germany imposing upon electrical firms the obligation 
to make a return of the dynamos, motors, transformers, 
apparatus, etc., in stock, and in which copper was used, so 
that the military authorities might requisition these ma- 
chines, etc., as occasion might arise. In this connection a 
further notice of a remarkable kind has now been published. 
It states that the electrical firms have been constructing 
transformers having zinc windings for some time past, and 
that they are now engaged on the production of generators 
and motors with windings made entirely or partly of zinc 
and commutators of steel, for which principles have already 
been settled by the Union of Electrical Engineers. As doubts 
have arisen as to whether electrical machinery and trans- 
formers in which no copper is used come within the scope 
of the notice regarding the obligatory return previously men- 
tioned, the second notice announces that this is not the case. 
But in those instances where copper is partly employed in 
the construction of machines, transformers, and apparatus 
the original obligation holds good. At the same time, it is 
stated that the voluntary notification of machines possessin:! 
no copper is admissible. 

Licences for Export.—The Director of the War Trade 
Department calls attention to the fact that where a licence 
is granted for the export of prohibited or restricted goods 
the licence does not relieve the owner of the goods, or the 
consignor or other person to whom the licence is granted. 
from any 3 to which he may be liable for any 
breach of law or regulations. It is therefore incumbent on 
persons before applying for licences or exporting goods to 


take all reasonable steps to satisfy themselves that the ulti- 


mate destination and intended use of the goods are un- 
objectionable. Failure to do so may involve serious conse- 
quences. 

Trading with the Enemy.—The Board of Trade has 
appointed Mr. E. R. Moon, C.B., K.C. (chairman), the 
Hon. J. D. FitzGerald, K.C., Sir G. Croydon Marks, M.P., 
and Mr, Gershom Stewart, M.P., to be a committee to advisc 
it on matters arising under the Trading with the Enemy 
Amendment Act, 1916, Mr. W. P. Bowyer is secretary to 
the committee, and all communications should be addressed 
to the Board of Trade, 38-39, Parliament Street, S.W. 

Australian Preference.—It is announced that the New 
South Wales Government has recently had under considera. 
tion the question of. preference to British manufacturers, 
and has decided that in the purchase of supplies for the 
public service of New South Wales a 10 ner cent. preference 
shall be extended to local British or Empire manufacturers 
as agatnst those of other countries. 


Prohibited Experts.—The exportation of carbon electrodes 
Council. 


for. electric furnaces has been prohibited bv an Order in 


Munitions Manufacture in Italy.—La Società Partenopea 
per Industrie Metallurgichi ed Elettriche is the name of a 
new undertaking which has lately been formed in Naples 
with a capital of £40,000, mainly to engage in the manu- 
facture of war munitions. 

Station Men with the Forces.—The Lowestoft T.C. re- 
ports 20 electricity works employés on active service. One, 
Mr. W. Smith, has fallen in action in Flanders, while 18 
have received war badges. l 

Controlled Works.—The number of establishments con- 


trolled by the Minister of Munitions on February 10th was 
2.834. 


THE HIRSCH PORTABLE ELECTRIC LAMPS. 


ON February 12th, MR. Hiram H. HIRSCH read a paper before the 
N. of E. INSTITUTE of MINING and MECHANICAL ENGINEERS, 
describing the Hirsch lamps, which, though largely used in the 
United States of America, have not yet been adopted in Great 
Britain. The lamps have been designed for use by watchmen, 
and in mines, and other places where special precautions become 
necessary on account of the presence of explosive materials or 
gases. They are operated by a storage battery contained within a 
casing. i 

The hand-lamp is provided with a storage battery placed on an 
asbestos cushion, in a cast aluminium casing with a hinged top. 
The top piece is also of cast aluminium, and is provided with a 
hook, a reflector, and terminals for making contact with both poles 
of the battery. The reflector unit consists of concentric safety 
shells, an incandescent lamp, a safety glass, a crystal, and a switch. 

The battery consists of two horizontal lead plates, each about an 
inch thick, placed in the bottom of an ebonite jar, and separated by 
wood and perforated ebonite, the bottom plate being pesitive. The 
positive and negative leads extending from the battery-plates are 
enclosed in glass tubing. The solidified electrolyte consists of a 
gelatinous substance developed by the manufacturers. The battery 
is provided with a vent-plug, and the top of the battery is sealed 
with an insulating compound, The terminals oonsist of anti- 
monious lead. 

A magnetic spring lock is housed in the bottom casing, and a 
rubber cushion is placed in the bottom. 

The reflector is constructed with three concentric shells, the 
intermediate shell being insulated from the other two and con- 
nected to the negative pole, and the other two shells to the posi- 
tive pole of the battery. The distence between these shells varies 
at different pointe from gr to 1 in. The shells are so arranged that 
if the reflector should be crushed or punctured, the current to the 
lamp would be cut off by the shells being short-circuited between 
the battery and the lamp before the lamp-bulb could be broken. 

The incandescent lamp used is of the 2-volt 0'55.ampere 
tungsten-filament type. The safety glass consists Of a piece of 
window glass 245 in. long, 1 in. wide, and about 0°05 in. thick, sup- 
ported across the reflector shell behind the crystal. 

The miner's lamp consists of a storage battery placed in a cast- 
aluminium box designed for mounting on the miner's belt. The 
box is supplied with a handle, and contains the necessary contact 
springs for making contact with the battery terminals. Through 
the upper part of the box an armoured flexible cord extende, 
the other end of which is fastened to the head-piece. This hegd- 
pieoe is similar in construction to the reflector of the watchman’s 
lamp, and consists of an incandescent lamp, a reflector, safety 
shells, a safety glass, a crystal, and a switch. The battery is of 
the same construction as that of the watchman's lamp. 

The weight of the lamp complete is 3} Ib., and of the battery 
only 14 lb. | j 

It is claimed that the storage-batteries are easily and quickly 
handled in charging, easy to take apart and repair when necessary, 
and quickly accessible. The sediment that tends to loosen from 
the positive plate still remains part of the plate. Jarring or up- 
setting the battery will not affect the plates as in batteries having 
thin vertical plates. Short-circuiting the battery will not injure 
the plates. The battery will not upon short-circuit arc sufficiently 
to ignite gas, black powder, &o. Immediately on short-ciroutt the 
voltage drops to zero, on account of the peculiar characteristics of 
the battery plates. : D 

The solidified electrolyte always remains in contact with the 
plates, whether upside down or not, and when in any position will 
not ruin a man’s clothes by the spilling of acid. The batteries 
will give an average light of 6 C.P. for 12 hours or more on each 
charge. P 

If the orystal and safety-glass should get broken in an explosive 
atmosphere, the lamp is extinguished by the safety-glass opening 
the circuit at the switch and thereby eliminating the risk of 
igniting anything explosive on account of breakage of the lamp. 
bulb. The lamp becomes extinguished before the bulb breaks. 

The arrangement of the three shells in the reflector or headpiece 
will prevent any danger from the bulb igniting anything explosive 
if the shells should be crushed or punctured, as the shells short- 
circuit the lamp and the light is extinguished before the bulb ‘is 
broken, 


SE EE TS ED 


Board of Trade Inquiries.—The Board of Trade 
Commercial Intelligence Branch has received applications from 


firms in this country for makers of 2 to 30-H.P. electric motors 
(various voltages, D.C. and A. C.) to drive ventilating fans. 
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LEGAL. 


ELECTRIC GENERATOR Co. v. JACKSON, 


On February 10th, in the West London County Court, before his 
Honour Sir W. Lucius S.1fe, plaintiffs, electrical contractors, of 
Shepherd's Bush Road, W., sued defendant, an electrical engineer, 
of Falham Road, S. W., for £17 15%, the price of an electric motor 
and starter which the defendant had hired and had retained. 

After hearing the evidence, his Honour said that, allowing 
defendant credit for half of the firat quarter's hire, he would 
give judgment for the plaintiffs for £10 3s. and costs, payable in 
two monthly instalments. „ aa 


HERBERT Morais, LTD., r. SAX RL EV. 


As briefly mentioned last week, the House of Lords on Feb. 8th, 
gave their considered judgment in the appeal by Messrs. Herbert 
Morris, Ltd., against an order of the Court of Appeal affirming a 
judgment of Mr. Justice Sargant in favour of the respondent, 
Mr. Fred. Albert Saxelby. The arguments were concluded on 
November 29th last. Their Lordships decided that the decision 
appealed from was right, and dismissed the appeal with coste. 
LoRD ATKINSON, in the couree of his judgment, said that the 
action out of which the appeal arose was brought to restrain the 
respondent (1) from being concerned in the sale or manufacture of 
pulley blocks, hand overhead runaways, electric overhead ranaways, 
hand overhead travelling oranes, or any part thereof, and (2) from 
divulging or usiog confidential information acquired by him whilst 


in their employ. In all these cases one had to ak oneself what | 


were the interests of the employer that were to be prot-oted, and 
against what was he entitled to have them protected? He was 
undoubtedly entitled to have his interests in his trade secrets 
protected, such as seoret process of manufacture, which might be of 
vast value; and that protection might be, secured by restraining 
the employé from divulging these secrets or putting them to his 
own use. He was also entitled not to have his old customers by 
solicitation or such other means enticed away from him; but 
freedom from all competition per se apart from both these things, 
however lucrative it might be to him, he was not entitled to be 
protected against. He must bə prepared to encounter that even at 
the hands of a former employé. . 

Turning to the facts to ascertain what in fact it was that the 
appellants here sought protection against, his Lordship mentioned 
that the plaintiffs were very suocessful manufacturers of the 

particular clasa of machinery he had referred to, They had 
specialised in it—standardising many parts common to different 

of machinery. Though they made some other machinery, 
this kind constituted three-fourths of their output. Ia this 
manufacture they appeared to be the premier firm in England. 
Their business was very extensive. They had branch offices at 
London, Manchester, Birmingham, Leeds, Sheffield, Newcastle, 
Cardiff and Glasgow. They had a travellerio Ireland but no office, 
Their regular and apparently priacipal customers, as appeared from 
the evidence of their managing director, Mr. H. Morris, were the 
Admiralty, the War Omlee, the Government Ordnance Factory, 
numerous foreign and Colonial Governments, railway companies 
both at home and abroad, and more revently the Aircraft 
Dapartment and the torpedo factories. No other customers were 
named, There was nothing to show that Mr. Saxelby ever came 
into personal relations with any of the officers of these departmente 
or undertakings, or that through his acquaintance or personal 
influence with any of them he might be able to divert their custom 
away from the plaintiffs to another firm. In bis opinion there was 
no danger whatever of anything of that kind, and the question of 
enticing away of oustomers might be put aside. The appellants, 
moreover, had thoroughly organised their business, both on the 
manufacturing and commercial side of it. They had got up and 
arranged in an elaborate, careful and systematic manner, a large 
number of charts and drawings called L sheets, comprising tables 
and indicating the composition and dimensions suitable for 
particular jobs. Mr. Justice Sargant found that the information 
there contained was so detailed and minute that it would be impos- 
sible for any employé to carry it away in his head. It was olaimed, 
however, by the appellants, that this organisation and general 
method of business were trade secrets which the defendant was 
not entitled to divulge to another, or to use his knowledge of them 
in the service of any. persons other than themeelves ; but he could 
not get rid of the impressions left upon his miud by his experience 
on the plaintiffs’ works. They were part of himself, and in his 
Lordehip's view he violated no obligation arising from the relation 
in which he stood to the appellants by using in the service of some 
person other than they, the knowledge he had acquired of 
their scheme of organisation and methods of business, Up to the 
time that the respondent left the service of th» appellants in 1913, 
his whole engineering trainir g was connected with the manufacture 
of these four special machines. He said he had tried to get 
employment as a general engineer and had failed, and he was 
therefore obliged, being unable to live in France, to take service 
with one of the appellants’ rivale. 

His Lordship agreed with the view of the Court of Appeal. that 
although the agreement might be of some advantage to the 
plaintiffs as restraining competition, yet it was not reasonable when 
viewed from the point of view of the defendant or of the publio in 
general, It was not reasonable to require the defendant to put 
aside all the akilland experience that he had acquired during the 
perind that he had been in the plaintiffs’ employment and to begin 
life afresh. Accordingly the appeal must be dismissed with coste, 


Lond SHAW's judgment, which was feld in his absence by LORD 
ATKINSON, was to the same effect. He said that Mr. Morris, the 
managing director of the plaintiff company, very candidly 
admitted that the real object of the plaintiff company in imposing 
the restraint was to preclude competition on behalf of the 
defendaht after he had left the company's employment. The 
company objected, he said, to kill and knowledge acquired in its 
service being put to the disposal of any trade rival, and the t kill 
and knowledge he referred to was the general skill and knowledge 
which an employé of any ability must necessarily obtain as oppoeed 
to knowledge of any matter and skill in any process in which the 
company could be said to have any property at all. He was clearly 
of opinion that the restraint was in no way required for the 
oe protection, and was therefore unreasonable and bad 

w. 

LoRD PARKER OF WADDINGTON, in concurring, pointed out that 
it had been laid down that all restraints on trade of themselves, if 
there was nothing more, were contrary to publio policy, and there- 
fore void. It was not that such restrainta must of themselves 
necessarily operate to the public injury, but that it was against 
the policy of common law to enforce them, except in oases where 
there were special circumstances to justify them. The test, he 
thought, was this: that for the restraint to be reasonable in the 
interest of the parties it must afford no more than adequate 


protection to the party in whose favour it was imposed. He 


agreed that the appeal failed. ` 
In this judgment LORD SUMNER expressed his entire concurrence. 
The appeal was accordingly dismissed, with costs. 


MUNITIONS Court CAsxs. 


AT the Edinburgh Monitions Tribunal, William Cowie, employed in 
driving an electric crane for Messrs. Redpath, Brown & Oo., Albion 
Road Steel Works, applied for a clearanve certifiuate on the ground 
that the work he was engaged on wasdangerous, A representative 
of the firm stated it was an overhead electric crane that Cowie was 
engaged on and it was a perfectly simple job. The Tribunal refused 
to grant the oertifloate, the Chairman advising Cowie to give the 
work a fair trial. 

In a case before the Oldham Tribunal, a labourer employed by a 
firm of electrical engineers applied for a leaving certificate on the 
ground that his wages were too small and he had another job 
offered him. He received 23a. for working 53 hours, and had a 
wife and children. He now had 30s. offered to do other work in a 
mill. The firm said the man's average wages during the past four 
weeks had been 41 8s. 8d. The application was refused, the 
President holding that the man was fully employed on munitions. 

Before Sir Robert Wallace, K.C., sitting at the London and B. E. 
Division General Munitions Tribunal, a well-known firm of eleo- 
trical instrument manufacturers were the complainants, and a firm 


‘of builders and contractors were the respondents. The CHAIRMAN 


said that the plaintiffs’ workmen were clearly engaged in war 
work, that a number of them left without the consent of their 
employers, that they had not obtained from the legal tribunal a 
Certificate of discharge, and that they had all been taken into the 
employment of the respondenta, An offence had been committed. 
The Chairman said that, having heard all the witnesses called by 
the respondents and the men, they did not want to hear any 
evidence on behalf of the complainants. In regard to four of the 
men, the offenoes against the Act were deliberate and not done in 
ignoranoe, for it had been admitted by respondents’. manager that 
when the first man applied for work questions were asked, and the 
manager was informed that no leaving certificates had bren 
obtained, also that the men had been engaged on war work. A 
former employé of the complainants was the medium througb 
whom the mea were engaged. The Chairman desoribed it as a 
very bad case indeed, and fined the respondents £15 in each case, 
and granted 10 guineas costa, 


Re BRYANT TBADING SYNDICATE, LTD. 


A CURIOUS story was told to Mr. Justice Neville in the Companies 
(Winding Up) Court, on Tuesday, February 15th, when Mr. Wm. 
East, a retired brewer living at Wimbledon, applied under Seo. 33 
of the Companies’ Act, to have his name removed from the register 
of shareholders in the Bryant Trading Syndicate, Ltd. 

Mn. PRESTON (for the applicant) said the Bryant Trading 
Syndicate, Ltd., was now in liquidation, and it was alleged that 
his client was the holder of 50 & shares, with only £1 paid. Under 
these circumstanoes, he made this application, and his case was 
that the company had no business, and never had any business, to 
put his name on the register. Mr. East was apparently interested 
in electric lamps, and in 1908 he heard from a friend that this 
company was producing a very good lamp. On that account he 
went with his friend to see it. Apparently there were none 
for him to see. But he paid £1 for lamps to be sent to his resi- 
dence that he might teat them. He was invited to take shares in 
the company. and was, indeed, induced to sign an application for 
50 shares. Bat Mr. East stipulated that this application was not 
to be used until he had tested the lamps, In fact, no lampe were 
ever sent to him, although he wrote to the company two 
or three times. Upon that he dismiesed the matter from 
his mind. No notice of allotment was ever sent to him, and until 
the company went into liquidation, and this demand was made 
upon him, he only received one communication from the company. 
That was about four years ago, and as it seemed to indicate tbat 
he was being treated as a shareholder, he wrote to the company 
saying that he was no such thing, and the communication must 
have been sent to him in error. Apparently there was a resolu- 
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tion on April 9th, 1908, allotting the 50 shares, He submitted (1) 
that Mr. East's application was subject to a condition that had 
never been eatisfied ; (2) that even if there had been an uncondi- 
tional application. the company never communicated the fact of 
the allo m nt to Mr. East. 

Mr. WALTER Hast went into the witness box to be oross- 
examined bv Mr. Hewitt, K. (I., for tbe liquidator of the company 
upon the affidavit he had made. He said that when he went to the 
office of the Bryant Trading Co. in April, 1908, he did not intend 
to subscribe for sharen, Bit the managing director, Mr. Metcalfe, 
whose ''Geese were all Swans,” asked him to take up 500 shares 
and practically compelled him" to apply for 50. He said he 
would not touch them unless the test was satisfactory. Bot Mr. 
Metcalfe said the shares were going so fast that he could not 
guarantee that they would be allotted if the application were 
deferred, aud he made a conditional application accordingly. 
After the non-delivery of the lamps he did nothing to secure the 
repayment of his sovereign. 

Mr. W. F. Moors, seoretary and sales manager of the company 
from 1908 until 1911, said that he remembered the shares being 
allotted to Mr. East, bnt could not remember the notice of 
allotment being sent out in this particular case. He had no 
doubt the notice of allotment was sent out. 

Mr. JAMES, seoretary of the company from 1911 to 1915, said 
that he first sont out notices to shareholders who had not paid 
for their shares in full in 1911. About two a year would be sent 
out afterwards asking for the unpaid balance on the shares. He 
lain remember any shareholder writing back to deny his 

Ma. Hewitt submitted that the memory of Mr. East was not to 
berelied upon. and that there was ample evidence to sbow that he 


hed. or should have had, the preeenoe of his name on the register 


of shareholders brought bome to him. 

His Lorpsuip. in giving judgment, said this was rather a 
curious case, which had arisen owing to a peculiarity in the 
mansgement of a company which he had never come across before, 
and which he should recommend other companies not to follow, 
ie, the company never made any calls ou their shares, but occa- 
sionally applied to shareholders for something on account of the 
value of the shares they had taken. Of course they had no right 
in any of these cases to demand auything from the shareholders, 
because the liability of shareholders was dependent on the making 
of calls ih the firat instance. The question turned on sn interview 
of Avril 8th, 1908. With regard to that he was not satirfied that 
Mr. East's application was conditional upon a teet of the lampe. 
Moreover, he had, if he had ohosen to read it, received notice 
over and over again, that he was on the register of shareholders 
in the company. He was sorry for Mr. East, but saw no reason to 
rectify the . Thesummons would be dismissed, but with. 
out costs, because the trouble had been caused by the way in which 
the company had acted in making no cells, but merely writing 
round for subscriptions. 


ELECTRICAL CONTROLLER FINGERS. 


Ax action by Messrs. Allen West & Co., Ltd., of Lewes Road, 
Brighton, against the British Westinghouse Electric and. Manu- 
facturing Co, Ltd., of Norfolk Street, Strand, claiming an injanc- 
tion for alleged infringement of a registered design was heard by 
Mr. Jastioe Astbury in the Chancery Division on Thursday, 
February 10th. Plaintiffs said they were the registered proprietors 
of the copyright in a design of controller fingers for electrical 


msohinery, and the defendants had without their licence or. 


written consent infringed the copyright, and as an instance of the 
infringement the plaintiffs referred to the supplying by the 
defendante to the Admiralty of controller fiagera for use on 
machinery installe in a boiler shop in Portsmoath Dockyard in 
the latter part of 1914 or the beginning of 1915. Defendants denied 
the alleged infringement, and said the design was invalid, and it 
was not new or original at the date of registration. They pleaded 
prior publication and prior general common knowledge. They seid 
the design had been published in this country prior to the plaintiffs’ 
registration by the publicetion of a drawing by Robert Friedrich 
Baerlocker, of the Westinghouse Works, Trafford Park, defendante’ 
engineer, in 1909, and by the publication of the drawing by the 
defendanta to their workmen in the ordinary course of their trading 
between Maroli, 1909, and March, 1910. Defendants also said the 
design of the plaintiffs had been anticipated by the manufacture 
and sale by the defendants to the Cargo Fleet Iron Co., Middles- 
brough, in 1910, of 17 controllers with controller fingers. De- 
fendants had a motion to expunge the plaintiffs’ design from the 
register of designs. 

Me. Oolefax, K C., and Mr. C. Terrell appeared for the plaintiffs, 
and Me. Walter, K C., and Mr. J. H. Gray for the defendants. 

His LORDSHIP gave judgment, and said the encouragement given 
by the patent laws to new conditions and original designs was 
primarily to advance our industries and to keep them ata high 
level, bat in administering the provisions of the lies it was most 
important to bear in mind that they were not intended, ani should 
not be allowed, to paralyse or impede the natural growth and deve- 
lopment of manufactures which they were intended to benefit. 
He thought that the present case rested upon the question whether 
the difference in the registered design of the right-angled support 

was or was not suffisient to make it an original de-ign 
within the meaning of the Act, or whether, on the contrary, it was 


not an ordioary and natural alteration of the shape of a known 


article for the purpose of fitting it into a case or apparatus in 
which it was desired that it should work. He thought that the 
pattern of the finger in the anticipation could, if it was reason- 


ably adjusted, be made to fit into a space as small for all practical - 


purposes as the finger shown in tbe original design. The altera- 

tion was not sufficient eubj ot matter for a registered design, and 

the desizn in question was therefore not valid, and there must be 

jadgment for the de’endants in the action and motion, with coste. 

i A Pr of execution was granted on the application of Mr. 
errell, 


PRICE vt. HaAMMEBSMITH BOROUGH COUNCIL. 


IN the King's Bench Division, on Monday, February 14th, Mr. 
Justice Rowlatt gave judgment in a case that had occupied his 
attention for some days, in which the plaintiff, Mr. Edward Price, 
proprietor of the Royal Laundry, Goldhawk Road, Shepherd's Bush, 
W., sued the Hammersmith Borough Council to recover compen- 
sation in respect of a fire that occurred on his premises through, 
as he contended, the fault of the defendants’ electrical installation. 
The defendants denied liability. After hearing the evidence, 
Mr. JusTicE RoWLATT said that in this case the plaintiff sought 
to recover damages in respect of a fire that broke out in a laundry, 
and the defendants were sued as a public corporation, which 
supplied the laundry with electricity. It appeared that the fire 
broke out in the sorting room of the laundry where the service main 
—which belonged to the defendants and for which they were 
responsible—entered the fuse-box and meters. which were oon- 
nected at a point where the plaintiff's own wires began, and for 
which the defendanta were not responsible. The first question 
was whether the fire broke out in the service main belonging to 
the defendants on the defendants’ side of the fuse-box? On that 
question, and on that alone, he had be:n addressed by counsel. 

His Lordship concluded his jadgment as follows :—“ I think 
it has not been made out that the plaintiff's fire commenced in 
the defendants’ service maine. I do not think that the plaintiff 
has proved his case. It is a fire which must remain, in my judg- 
ment, one of unknown and mysterious origin. It has not been 
shown to me how it happened. I know quite well where there is 
apparently no external cause of a fire, and there is electricity in 
the place, and the service main is found to be burned, that one is 
apt to say that it must have been the electrical current which 
started this; but this is only guessing, and I do not think that I 
am entitled to adopt that intellectual process. The plaintiff has 
not reasonably convinced me by the evidence that this fire was 
caused by the electrical main. and I cannot say how the fire began. 
Under these circumstances, the onus is on the plaintiff, and I must 
say that he has not proved his case, and, therefore, there must be 
judgment for the defendants, with coste.” 


SUB-STATION ATTENDANTS, 


IN our report of this case on page 170 last week, Mr. Bowden was 
incorrectly represented as saying that “no special skill was 


required for the work in question; the word no ". shonld have 


_ been omitted. 


As we go to press, the following has come to hand from Mr. W. 
Arthur Jones (president of the Association of Electrical Station 
Engineers), on behalf of the Executive Committee of the Associa- 
tion :— 

Referring to your report in last week's issue of the case before 
the London Munitione Tribunal between Mr. J. H. Bowden, 
chief engineer of Poplar, and Mr. W. J. Ebben, in which it is 
stated that a certificate of release was refused, it is only fair to 
Mr. Ebben to state that the finding of the Tribunal was that— 
"In view of the facts that Mr. Bowden has now promised to 
release Mr. Ebben as soon as the improver referred to becomes 
more proficient, and that overtime would be arranged on munition 
work, a certificate could not be granted." 

We may state that this Association was mentioned by Mr. 
Bowden iu connection with this case, and we would emphatically 
point out that it was purely a personal matter relating to Mr. 
Ebben. . | 

As an Association we take great exception to the statement that 
Mr. Bowden is reputed to have made tbat no special skill was 
required for the class of work referred to." We think that as it 
was necessary for Mr. Bowden to enlist the services of two of his 
chief aseistante, and also that of Mr. Beauchamp, Chief Eogineer 
of West Ham, at the tribunal to retain the services of Mr. Ebben, 
the statement to which we take exception is somewhat disproved. 


CoaL Mines ACT PROSECUTION. 


SHERIFF Hay SHENNAN, Hamilton, has given judgment in the 
case reported in our last issue. 

His Lordship finds, in regard to Hutchison, that so far as the 
cable was concerned, no blame attached to him, and that the course 
he adopted was not dangerous so long as the workmen observed 
reasonable precautions. The evidence showed that a course similar 
to that which Hatchison had taken was frequently followed in the 
district, and had hitherto led to no mishap if ordinary caution was 
observed. The olan adopted was to clear away the débris from the 
side of the road furthest away from the cable, As thia was done, 
the soft material kept falling away towards that side, and by the 
time the men came very near the oable, it should have been possible 
to lift it by hand and replace it, so as to hang it on the side of the 
road. Hutchison warned the men that the current was on, so that 
they might exercias caution. That could not be urged against him 
as proving that there was danger. There were many unavoidable 
dangers in coal mining, and it was part of the duty of a careful 
fireman to keep on warning the men to be cautious. The Sheriff, 
however, considered that Hutchison, through a misunderstanding : 
of his duty, had failed to comply: with the statutory requirement 
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in regard to the state of the roof where the fall took place. He 
ought to have mentioned in his report that the roof was defective 
there. His Lordship therefore found this part of the charge 
proved, but dismíesed the respondent with an admonition. From 
the evidence led, he found the charges against Shaw—which had 
also reference to the cable—not proven. 


WORKMEN'S COMPENSATION. 


SHERIFF MOFFATT, Falkirk, on Friday issued judgment in an 
action raised under the Workmen's Compensation Act by the 
Scottish Central Electric Power Co. against Wm. Kerr, labourer. 
While in the employment of the company Kerr met with an 
accident involving injaries to his head and back, and was paid 
compensation at the rate of 12s. per week. Ia consequence of an 
arrangement, Kerr accepted employment from the Soottish Central 
Electric Power Co. at his old rate of wages in lieu of further 
compensation. Proceedings were raised by the company to have 
it declared that his incapacity had ceased, or at least diminished, 
and they asked the Court to review the weekly payment of 12s. 
and to end or diminish the same. Kerr objected to the proceedings, 
maintaining that, as he had not recovered from the effects of his 
injuries, no order should be pronounced terminating his right 
to receive compensation. The Sheriff found in favour of the 
workman and dismissed the proceedings, finding the employers 
Hable in expenses on the higher scale. 


A BELFAST ACTION. 


MB. JUSTICE GIBSON, in the King’s Bench Division, Dublin, directed 
notice to be served on defendant's solicitors in reference to an 
application, on behalf of plaintiff, to have interrogatories adminis- 
tered in the action by Mr. A. B. Farrell, resident superintendent of 
the central electricity works, Belfast, against Mr. T. W. Bloxam, 
city electrical engineer, Belfast, for alleged slander, the words 
complained of dealing with the support and clamping of main 


feeder cables and with plaintiff's methods of work. The object of . 


the application, it was explained, was to enable defendant to 
specify the cables, &o. Plaintiff's solicitor had already sent the 
proposed interrogatories, wishing to avoid application to the Court, 
but no reply had been received, except that counsel's advice was 
being sought. 


BUSINESS NOTES. 


Consular Notes, —APAN.—H.M. Consul-General at 
Kobé (Mr. R. G. E. Forster) reporte that one result of the war will 
be to stimulate the industries of Osaka, the main part of whose 
foreign trade is done by Kobé. Industries, which were being 
slowly worked up against the competition of the imported articles, 
have suddenly been given & free field. To how great an extent 
they will profit by the occasion to establish themselves firmly 
against the time when they have again to face competition remains 
to be seen, but it seems clear that after the war importers of 
manufactured goods will be faced with greater difficulties than 
formerly. As to the effect on British trade, it is difficult to speak. 
The elimination of German and Austro-Hungarian competition 
would appear at first sight to afford a splendid opportunity, but as 
far as can be seen at present manufacturers and merchants in the 
United Kingdom have their hands too full to capture new trade. 
For the present, therefore, it is rather a question of how much of 
i iru trade in machinery and metals, for instanoe, can be main- 

n 

The war has revolutionised zinc refining in Japan. Hitherto 
the two refining concerns at Amagaski, near Osaka, and Miike, in 
Kyushiu, have been slowly feeling their way. As a result of the 
war great activity has been shown in connection with military 
requirements, considerable extensions have been made, and it is 
anticipated that when all the worke contemplated are in working 
order they will be in a position to deal with the whole of Japan's 
output of zinc ore. There was a decline in imports of machinery 
from £1,697,000 in 1913 te £1,342.000 in 1914. All classes of 
machinery shared in this decrease, which, speaking generally, was 
due at first to the Government policy of retrenchment, combined 
with the general depression, and latterly to the difficulty of 
obtaining supplies from Europe. The making of machinery in 
Osaka and Japan generally is increasing yearly. To give a few 
instances, the demand for oil and gas engines is met largely by 
locally-made engines; while in machine pumps, water turbines, 
cranes, dynamos, motors, locomotives, and in many other classes 


of machinery, imports are feeling the effect of local competition. . 


Since the outbreak of war the. difficulty which British firms have 
experienced in accepting orders for prompt delivery has diverted 
many orders which might have been expected to go to the United 
Kingdom. i 


Bankruptcy Proceedings.—J. TAYLor PEDDrE, des- 


cribed as an engineer, of Aldwych Site, Strand, W.0.—An appli- . 


cation was made, last week, to Mr. Registrar Linklater, at the 
London Bankruptcy Court, for approval to a scheme of arrange- 
ment recently entertained by the creditors. Mr. Egerton S. Grey, 
Official Receiver, reported that proofs of debt amounting to 
£9,744 had been lodged, and the proposal provided for the pay- 
ment of a composition of 5s. in the & on claims of £2,748, and for 


the absolute release and discharge of liabilities. to the amount of 
47,472. The Official Receiver opposed the application on the 
grounds (1) that it was not the actual arrangement which debtor 
wae seeking to make with hie creditors ; (2) that the assets were 
not eq nal in value to 10s. in the £ on the amount of the liabilities ; 
and (3) that he had brought on his insolvency by rash and 
hazardous speculations. Mr. E W. Hansell, who appeared in 
support of the application, pointed out that although the releasing 
oreditors represented the majority in value of the debta, they were 
only a few in number, and were confined to Stock Exchange claims 
in reepeot of differences, whilst the creditors who were to receive 
the composition were 21 in number. His Honour, after hearing 
evidence, approved the scheme of arrangement, and annulled the 
order of adjudication. 

ALFRED SLATTERB, consulting electrical engineer, Caxton House, 
Westminster, 8.W.—An application for an order of discharge 
was made, on February 8th, to Mr. Registrar Linklater, at the 
London Bankruptcy Court. Mr. Egerton S. Grey, Official Receiver, 
reported that the applicant failed in June, 1912, with provable 
claims £2,380, and assets valued at £198, but anly £10 had been 
received in respect of the estate. The only offence reported by the 
Official Receiver was the insufficiency of assets to equal in value 10s. 
in the & on the amount of the unsecured liabilities, and his Honour 
granted a discharge, subject to a nominal suspension of three 
weeks. Order entered accordingly. 

G. E. BONNER, Ashoroft, 103, Fox Lane, Palmer's Green, Middle- 
sex, electrical .—The first meeting of creditors was fixed 
to be held on February 11th, at 14, Bedford Row, W.C., when the 
statement of affairs showed liabilities amounting to £210, and 
assets estimated to realise 463; after deducting preferential 
claims, the estate disclosed a deficiency of £147. The debtor prior 
to November, 1914, had for 17 years been engaged as stookbroker's 
clerk, but on the outbreak of war his salary was considerably 
reduced, and he took up an agency with a firm of electrio lamp 
manufacturers on commission terms, but did very little business. In 
November, 1914, the stockbrokers terminated his employment, and 
from that time until last December his only employment was the 
agency for the lamp firm. Debtor stated that his failure was due 
to loss of employment and heavy interest to money-lenders, The 
matter remains in the hands of the Official Reoeiver. 


Book Notices. — Sells Directory of Telegraphic 
Addresses. London: Business Directories, Ltd. Price 254.—The 
1916 edition of thia useful business directory has just appeared. Io 
the course of its 2,600 pages it gives an alphabetical list of firms 
in London and the country, with their telegraphic addresses and 
telephone numbers; an index to telegraphic addresses ; a classified 
trades list of the United Kingdom; cable addresses of British 
Empire overseas and foreign firms; telegraph tariffs, and other 
information. All new telegraphic addresses and alterations in 
postal addresses received from the Postmaster-General up to 
January lst this year are included. The clasgified trades list con- 
tains more than 3,400 separate trade headings. 

“ Journal of the Institution of Electrical Engineers.” Vol. LIV. 
No. 256. February 15th, 1916.—This issue contains a paper on 
“The Principles of Modern Printing Telegraphy," by Mr. H. H. 
Harrison. There is also a “Sixth List" of 65 members of the 
Institution serving with H.M. Forces. 

“The Practical Engineer Electrical Pocket Book and Diary for 
1916." London: The Technical Publishing Co. Price, cloth, 1s. 4d., 
post free. The new edition has been brought up to date, especially 
in connection with the specifications for copper conductors, 
particulars of instruments and apparatus, electric furnaces, and 
standards for electrical machinery ; and new sections have been 
added relating to telephones and to first aid in case of accident. 
It contains a remarkably varied and comprehensive amount of 
information. 

“Science Abstracts.“ Sections A and B. Vol XIX. Part I. 
January 31st, 1916, Index to Vol. XVIII. Sections A and B. 
London: E. & F. Spon. Price 1s. 6d. each net. 

‘Lockwood's Builder's and Contractors Price Book for 1916." 
London: Crosby Lockwood & Son. Price 4s, 

“Telegraph Engineering." By E. Hausmann. London: Con- 
stable & Co., Ltd. Price 12s. 6d. net. 

“The Universe and the Atom.” By M. Erwin. London: Con- 
stable & Co., Ltd. Price 8s. 6d. net. 

‘Directory of British Manufacturers for Russian Trade.” 
London: Russo-British Trade Exchange, Ltd. Price 58.—This 
directory, which has been edited by Mr. R. A. Lenski, is printed in 
the Russian language for circulation in Russia. It consists of 400 
pages, with trade headings in Russian and English. It has received 
the support of representative electrical manufacturers, whose 
advertisements are suitably illustrated and are well produced. 
We hope it will prove of some assistance to our firms who are 
trying to gain & hold on the Russian market. l 


Trade Announcements. — THE ELECTRICAL SUPPLIES 
Co. are opening a Manchester office and stores at 40, Victoria 
Buildings, Victoria Street, Manchester (Telephone No.: Oity 
5791"), Mr. R. L. Bateson has been appointed manager of the 
branch, where stocks of lampe, cables, fittings, carbons and acoes- 
sories will be held. f 

THE HoLMqUIsT ELECTRIC Co, 1911, LTD., and the RADIO 
ELECTRIC LAMP Co., LTD., have removed to more commodious 
premises at 17, Great Chapel Street, Oxford Street, W. Telephone: 
„4278 Regent.“ 

Messrs, CAVE & HIGGIN, LTD., of 265, Deansgate, Manchester, 
have altered their title to HiGGIN, LTD., and all communisationsa 
should be so addressed. | : 
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- Liquidations.—OrrL-FLAME Furnace Co, LTD.—À 
meeting will be held at 11, Ironmonger Lane, E C., on March 14th, 
to hear an account of the winding up from the liquidator. 

Gross ELEcTRIO Co., Ltp.—Creditors should send the usual 
particulars to Mr. G. E. Corfield, 119, Finsbury Pavement, E. C., the 
Im uidator, by March 14th. 


Patent Restoration.—THE ADJUSTABLE COVER AND 
Bo1LeR BLock Co., LTD , has applied for the restoration of Patent 
No. 6,831, of 1911, granted to J. R Hannam, for Improvements 
in or relating to side fines and downtakes for boilers.” 


LIGHTING AND POWER NOTES. 


Accrington.— PLANT  EXTENSIONS.— The Electricity 
and Health Committees have given instructions for a scheme to be 
prepered and tenders to be obtained for dealing at the minimum of 


cost with the present difficulties at the destructor and electricity. 


works. The proposal includes the erection of a new chimney and 
fives and the provision of a new tubular boiler for the destructor, 
thus releasing two Lancashire boilers for the electricity works. 
The scheme is estimated to cost between £5,000 and £6,000. 


Australia,—Although the Fremantle (W. A.) Council 
recently decided to reject the Government’s offer to supply elec- 
tricity in bulk from the Perth power station, it is understood that 
the Fremantle Tramway Board has decided to accept the offer, 
which includes delivery of energy at the Board's main sub station 
at East Fremantle, at 85d. per unit. The agreement is pro 
for 50 years; electricity may be resold to other local authorities 
at not more than 2d. a unit and to the Government at not more 
than 11d. per unit. The Tramway Board was influenced in its 
decision by an expert report by Mr. Curle Smith, showing a profit 
margin in favour of the Government supply.— West Australian. 

Mr. Forbes Mackay, reportiog on the delay in supplying North 
Sydney (N. S. W.) with electricity, pointed ont that this supply 
could be available in 10 days after receiving the submarine cables 
to cross the harbour. It is understood that the cables have been 
shipped, and it is hoped that the supply will be ready by the end 
of the month. 


Barnes.—The contract for the maintenance of the 
storage battery having expired, the Tudor Accumulator Co. has 
asked for a renewal for a further period of 10 years on the same 
conditions, bat no seourity would be deposited. The matter was 
adjourned until the next meeting. 

It was decided to make arrangements for a supply of electricity 
to the houses on the Vine Cottage estate as soon as they are ready 
fcr occupation. 


Bradford.—4A small Sub-Committee of the Guardians 
has been deputed to consider the installation of electricity at the 
Bowling Park Colony. T 


Bridlington.—DRSTRUCTOR ScHEME.—The L. G. B. has 
disapproved of the Corporation's scheme for the erection of a refuse 
destructor at the electricity works. 


Brighton.— SUGGESTED Prick INCREASE.—The Elec- 
tricity Committee has decided to adhere to the proposal to raise 
the maximum price of electricity to 54d. per unit, with reductions 
after the first 1,000 units, but suggests that the charge for power 
should be raised id. p:r unit on the firet 2,000 units. Consumers 
outside the borough are to be charged 644. per unit. It is also pro- 
posed for the improvement of the financial position of the elec- 
tricity undertaking, to transfer to rate account certain annual 
liabilities on capital expended in plant for street lighting in 
uuremunerati ve areas. 


chester.— The Waterworks Co. has under consideration 
the substitution of electric power for steam with a view to reducing 
the working expenses. 


Church Stretton.—Prov. Orper.—The local Elec- 
tricity Oo, has applied for a provisional order in respect of the 
urban district of Church Stretton and the parishes of All Stretton 
and Little Stretton. 


Continental,—SPAIN.—4À joint stock electric supply 
company, styled the Energica Electrica de Asturias, is being formed 
at Ujo, in the Province of Asturias. It is intended to utilise 
certain waterfalls on the Aller River, totalling 6,000 m P. The 
scheme is in the hands of the engineer Don Juan Rovira. 

Bussta.— When the new Moscow central station was constructed 
in 1898 a three-phase 2,100-volt distribution system was adopted, 
with transformer pillars where the pressure was stepped down to 
120 volts. In 1907 the network waa extended to the industrial 
districte beyond the city, and in 1910 the distribution pressure was 
increased to 6,500 volta, there being at the present time two 
6,600-volt networks and four 2,100.volt networks. Last year the 
central station and cable network were further modified, with a 
view to increasing their efficiency. 


* Bublin.—The report of Mr. P. W. d'Alton, on the Cor- 


poration's electricity undertaking, indicates that the administra- 


tion of the system is unduly complicated owing to the dual control 
by an engineer who is not a manager, and a secretary who in part 
manages, The engineer should be given more responsibility for 


` the number and qualifications of people employed, and for the 


extension of the load and its measurement. The charges for energy, 
while not unreasonable for public lighting, are unduly high for 
private supply. Considerable reductions in the number of work- 
men employed at the Pigeon House are possible. The wages paid 
under the Department of Public Lighting appear to be out of pro- 
portion, amounting to over 16 per oent. of the gross revenue 
received for that service. The oost of the secretarial depart- 
ment is high; a general gain in economy would follow were can- 
vassers and meter-readers placed on the engineering staff. The 
salaries and wages paid otherwise than from revenue appear to be 
unduly heavy. The coal supply seems to have become a monopoly; 
methods should be adopted in the future to secure competition, 
and the coal specification issued by the Corporation should be more 
rigidly drawn. The charges for interest and repayment of moneys 
borrowed are fair, and are being admirably met. Further capital must 
be expended at the generating station to provide for the demands 
of the winter of 1917-18, and a scheme of extension must be prepared, 
and estimates invited and considered, during the coming year. 
During the spring and summer of 1916 no efforts must be spared 
by the engineering staff to get the power house into proper condi- 
tion to meet its winter load with existing plant. The returns of 
the units generated at the power house are unreliable on account 


of the condition of the watt meters, which must be overhauled, — 


repaired, and recalibrated before any reliance can ba placed on their 
réadings. The Stewart engines are obsolete and extravagant, and 
should only be worked in emergency. The Belliss-Morcom engine 
wants a thorough overhaul by its makers, to render it less 
extravagant in steam consumption ; such an overhaul will probably 
greatly inorease ite efficiency. The Richardsons-Westgarth turbine 
should be in part reconstructed by the makers, to reduce its steam 
consumption, The Oerlikon turbines are excellent. The con- 
densers of the station, which are now, and have for long been, 
seriously ineffective, must be put right. The older section of the 
boiler-house plant should be used only in emergency ; it ought not 
to be worked as it is now on the daily load. The five large Babcock- 
Wilcox boilers and the Yarrow boiler should be always used for 
the day in, day out, needs of the station. Such a practice in con- 
nection with boilers and engines will produce a saving of the first 
importance in coal, labour and repairs. The present practice of 
using obsolete plant for the majority of the working hours of the 
station, and reserving modern and officient machinery for inter- 
mittent peak and emergenoy loads, is to be deprecated as most 
extravagant. 

The local Press publishes portions of counter-reporte, prepared 
by Mr. Fred Allan, secretary to the Electricity Supply Committee, 
Mr. Mark Ruddle, city eleotrical engineer, and Mr. L. J. Kettle, 
deputy city electrical engineer. The whole matter will be con- 
sidered at the next meeting of the Eleotricity Supply Committee. 

The statement of accounte of the electricity undertaking-for the 
year ended March 15th, 1915, shows that the total capital expen- 
diture was £834,757 ; the total income was £105,440, as against 
£98,190 in 1914, and the debt charges amounted to £53,579, as 
against £46,069 in 1914, the surplus on the year being £1,417, as 
compared with £4,917 in 1914. Together with balances brought 
forward, the total surplus available was £10,291, from which 
42,851 was placed to renewals, The total units sold were 9,519,545, 
as compared with 8,516,927 in 1914. The maximum demand was 
7,486 KW., and the station plant capacity 12,000 KW. 


Eccles,—PRorosED EXxTENSIONS.—With reference to 
the proposed electricity extensions mentioned in this column last 
week, it is stated that the present engine capacity at the gene- 
rating station is fully loaded, and the Committee wishes to proceed 
with the extensions in order to use them as soon as the war is 
ended, Existing cables would be available for lighting purposes ; 
the three-phase system ie necessary for supplying energy to local 
works, 


Ecuador.—The Municipality of Daule has been author- 
ised to install an electrical plant for the public lighting of that 
town. 


Edinburgh.—The Edinburgh Merchants’ Association 
has passed a resolution condemning the Corporation's action in 
proceeding with the Portobello scheme at the present time. 


Epsom.—INcrEasED Prices.—QOwing to the extra cost 
of coal, &c.. the U.D.O. is recommended to increase the charges for 
current by 25 per cent., as from March 31st next. The assessment 
of the undertaking having been increased from £650 to £1,285, an 
appeal has been entered. "o | 


Glasgow.— WAR EcoNowY.— Mr. Lackie reports that 
by deferring meter cleaning and repairs for au extra year £1,500 
will be saved; also that £3,000 will be saved by delaying repairs 
to station plant. | 


-Hastings.—Price INCREASE, &c.—The T.C. has been 
refused a loan of £500 for house services. The charges for elec. 
tricity in respect of the current quarter have been increased by 
10 per cent. as a temporary expedient, in addition to the 10 per 
cent. increase already in force. 
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India.—Dissatisfaction is felt in Calcutta at what are 
claimed to be the high prices charged for eleotricity to the general 
publio, and the Corporation has adopted a res lation asking for an 
expert Government investigation of the matter. The public pays 
8 annas and 4 annan respectively p-r anit for ligbting and power; 
the Government pays less than half these rates for ite supplies. 


Ipswich.—Loan Sanction.—The L.G.B. has sanctioned 
the borrowing of £3,100 for coal-hauling plant at the generating 
station. : 


Kilmarnock, — The Corporation electrical engineer 
reports chat he has adjusted the terms of an agreement with the 
Oa rington and Auchloohan © Jlieries, Ltd., for the supply of 
electricity to Annandale Pit, and that he proposed to ruu a new 
11,000.volt tranemiesion Jine from the works to the colliery, 
which could afterwards form part of the scheme for duplicating 
the supply to Troon and Irvine. 


Lincoln.— The T.C. has decided to give an additional 
supply of current to Messrs. Clayton & Shuttleworth, Ltd. 


Llanelly.—STREET Licutinc.—The Electric Light 
and Traction Co. has made a rebate of £100 on the account of the 
T.C. in respect of restricted poni lighting. The Council origin- 
ally demanded a reduction of over 3300. 


London.—HaxPsTEAD.—The Lighting Committee has 
considered a report of the chief electrical engineer, with reference 
to the breakdown of the 1,000-kw. Westinghouse turbo-alternator 
on Deoember 15th ; the Committee found that the switchboard 
was of an obsolete pattern and incapable of dealing with the 
present loads, and it has authorised the engineer to issue specifica- 
tions and obtain tenders for a modern switchbcard. The B.C. has 
agreed to apply to the L.O.C. for sanction to the borrowing of 
£4,000 for the above purpose. 

FoLHAM.—After the current quarter the prices for electricity 
for private lighting, power and public lighting are to be inoreased 
to 4d., 14d. aud 144. per unit respectively, with no discount. 

SHOREDITCH.—<As from the March m-ter readings the price of 
electricity for all purp»ses is to be inoreased by. 15 per cent. 
Owing to the increased cost of coal, &c. there will probably be a 
deficiency of £4,000-2£5 000 on the year's working. 

STEPNEY.—The Finance Committee of the B.C. has approved an 
estimate of £19,000 for two new boilers ; the Council has machinery 
sanctions representing £16,000 in hand, and it is proposed to 
interview the L. O. O. with a view to utilising this sum and borrow- 
ing a further £3,000. 

HAMMERSMITH. - The electricity works are at present insured 
against fire and aircraft risks to the amount of £45,588 ; the Eleo- 
tricity Committee has authorised an extension of the policy against 


aircraft for a further £45 588, representing an insurance against 


fire of £45,588 and against airoraft of £91,177. 


Sheerness.—The U. D. OC. has agreed to the proposal of 
the Saeerness E P. Oo. to increase the charge for the supply of 
energy at the sewage works by 15 per cent, 


Market Drayton.—The Salop O.C. has withdrawn its 
objections to the Electricity Co. erecting overhead lines, subject to 
the usual B. of T. regulations being complied with, 


Masham.—The Council has intimated t^ the local oom- 


pany that no tender will be required for public lighting under 
present conditions. 


Middlesbrough.—The Cleveland and Durham Power 
Co. has granted the T C. further privileges respecting the maximum 
load taken, and the engineer reports that it is not now necessary to 
consider the question of bringing the battery up to date; he sug- 
gested that a gas engine plant be installed for emergency use, 
and this was agreed to. It was stated that the alterations would 
cost £1,000, and effect an annual saving of £500 or so, besides 
deferring for several years a farther expenditure of some thousands, 
The engineer reported that, owing to the new arrangements, the 
services of a chief assistant would not now be required. 


Monaghan, — Street Licutinc.—The Council has 
now given permission to a company t» proceed with the erection of 
poles and wires for the introduction of public electric lighting. 


Newport (Won.).—Loan Sancrions.—The L.G B. has 
sanctioned the borrowing of £780 in respect of an el«ctric sub- 
station at Mill Parade, The B ard has also eanctioned the raising 
of £3,004 for mains and £500 for services, and has advised the 
Corporation that it has deducted £375 to be paid by the contractors 


in respect of the laying of cables from Pill sub-station. With 


regard to the proposed losn for the provision of power to the 
factory at Maesglas, the Board asks to ba farnished with details 
showing how the revised estimate of £3,872 is made up. 


Sheffield.—A recent issue of the Sheffield Daily Tele- 
graph contained a reference to the phenomenal state of hustle 
which characterises the city electric supply department. It appears 
that the generating capacity of the department has been doubled 
since the war started, and is now being quadrapled. Our oon- 
temp ?rary's p»n-picture of the E.L. Committee running away from 
the slow- going Council, and of the efforts of chairman and 
manager t» out-distance the Committee, depicts a refreshing atmo- 
sphere of al-rtness not usually associated with municipal control 
in peace time. We understand that the Council will shortly be 
. to sanction a farther £187,000 expenditure on electricity 
ex ons, 


Stafford.—Prorosep Loan.—The T.C. has decided to 


apply t» the L.G.B. for sanction to the borrowing of £13,00u for 
extensions to the electricity works, 


Tasmania,—Hypro-ELECTRIC Works.—Mr. Butters. 
the chief engineer, has sab-nitted an estimate of £48750 as the 
probable cost of completing the hydro-electric works. The total 

.cost of the worka, in-lading the above smount, is placed st 
£338 998, exclusive of submerged land at the Grea: Laka, estimated 
eventaally to ectend over 5,000 acres and to «ost £7.000 and of the 
ost of extension to North West Bay. Mr. Parry's estimate of the 
total cost ot the first part of the scheme was £295 572, and the excess 
is attributed partly to payments in exoees o’ preliminary valnation to 
the Complex Oces Co. ani partly to generally increased cost of plant. 
It is announced tbat as soon as the annual consumption for 
domestic lighting in Hobart reaches a million units the price will 
ba reduced to 4d. per unit. 


Wadebridge.—CorrAGE Licutinc.—The Electric Supply 
Oo. has under consideration & scheme to supply electric light to 
the tenants of small cottages, at a weekly rate, which will com- 
pare favourably with the cost of oil or other means of lighting. 


Walsall.—Morog Hire Scoeme.—tThe electrical engi- 
neer has been authorised to negotiate a working arrangement with 
motor manufacturers, whereby they willeupply motors ou a three 
or five years’ hire-purchase basis, through the sales department, 
without the department inourring any financial liability. 


TRAMWAY and RAILWAY NOTES. 


Argentina.—The first section of the Metropolitan elec- 
tric railway, under construction at Buenos Ayres, was inaugurated 
on December lat. The concession holder is the Anglo-Argentine 
Oo. Three new tunnels wiil shortly be constructed to connect 
with the section inauzurated. The working day is 20 hours, and 
a three to flee- minutes service is given, On the opening day 
100,000 passengers were oarried.—Zndvustria e Inrenciones. 


Continental, —ÉDENMARK.—At a recent meeting of the 
Danish Ingeniurforening, a discussion was initiated on the 
“Eventual introduction of electrio driving on the boulevard 
tramways in Copenhagen and on the neighbouring tramway 
system.” 

SPAIN.—Àn application has been made by the Sociedad Minera 
y Metslurgica de Panarroya for a concession to construct and work 
a narrow-gauge electric railway  bstween Conquidor and 
Puertollano. 

SwITZEBLAND.—The General Management aud the Standing 
Committee of the S viss Federal Railways have just submitted a 
report to the Council of Administration in regard to the projected 
conversion of the Eestfeld Bellinz na section of the St. Gothard 
railway. It is firat pointed ont that the three-phase system would 
be unsuitable for the purpore in view, whilst the advocates of the 
direot-current method base their contentiones on experience with 
lighter trains and pressures far below 3,000 volts The single- 
phase system, which is already employed ou the Lötschberg rail- 
way, can now be recommended for adoption without reserve. No 
other electric railway system exists which can be placed on an 
equality in regard to the varied nature of the service, the number of 
locomotives, length of the track, and extent of services rendered, 
with that of the New Y ork, New Haven and Hartford Rrailway. 
At the same time this railway is the first which from the system 
used has proved iteelf to be extensible at will aud capable of being 
accommodated to all kinds of services. In the case of the Lö tech · 
berg railway the interruptions in working were attributed 
chiefly to the difficult cironmstances under which the electrical 
equipment had to be provided, The report also discusses the pro- 
blem of uniformity in the form of current and periodicity, which 
it is sought to attain in the distribution of energy throughout 
Switzerland. The Amsteg and Ritom pwer stations, which are 
proposed for tha working of tha Eeatfeli-Bellinz ma section, will 
be able to farnish energy not only for this section but aleo for the 
whole line from Lu»erne to Ohiasso, the conversion of which will 
not be long deferred. 


Darlington.— The T.C. has agreed to certain increases 
of wages in the tramway department, which will entail extra 
expenditure amounting to £135 & year. 


Dudley.—0On Friday last, Timothy Parkes, the conductor 
concerned in the recent tramway accident, was charged with man- 
slaughter at the Dudley Police Court, and committed to the next 
Worcestershire Ágsizos. 

The inquest in connection with the second death resulting from 
the recent tramway a^cident, was resumed on Monday, the jury 
finding that Turner died as a result of the accidental overturning 
of the ca”, which was caused by the negligence of the conductor, 
Parkes ; the jury added that they did not consider this culpable or 
criminal negligence and addressed certain recommendations to the 
tramway company. - : 

Dundee, —Mr. Fisher, the tramway manager, has drawn 
attention to the necessity of renewing the overhead equipment in 


the centre of the city, which work will shortly be carried out by 
the electricity department. 
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Ecuador.—A decree has been published authorising the 
constru ‘tion of a railwav, with electrio traction if convenient, 
between Qaito and Esmeraldas. The line will pase, by preference, 
through the towns of Cayembe and Otavalo; the first section to 
be construct d will be from Quito to Ibarra. Should it be decided 
to employ electric traction, the ereotion of a power station 
would be undert»ken at the same time. 


Glasgow.—W A& Economy.— Mr. Dalrymple has reported 
that there will be no expenditure on capital acoount this year, and 
that owing to depleted staffs ordinary expenditure will bs 
reduced, but the saving will be oounterbalan ed by increased 
wages and war allo vances, The T.O. has decided to purchase 
Tiornliebenk Gas Works, and ground i: to be given up for road 
widening, the Tramways Cemmittee contributing $500 towards the 
price, | 


Hindley.—The U.D.C. has approved a draft agreement 
with the Wigan Corporation for the lowering of the road under 
the bridge at Wigan Road, Hindley, to allow of the passage of double- 
deck tramcars, subject to the surveyor endeavouring to get the 
lowering tailed out to make the gradient not more than 1 in 80. 


Jarrow.—The Town Improvement Committee has 
decided to communicate with the Tramway Co. regarding the 
condition of the tramway track. 


Luton,—Tramway ExTENBION.—The T. C. has been 
recommended to make application to the B. of T. for an order 
prolongiag the period for the completion of the remainder of the 
tramway track for another two years from August lith next. 

LoAW BANOTIONS.—The L.G.B. has approved of the borrowing 
of sums amounting to £30,327 for electricity purposes, by the T.C. 


North London Railway Electrification.—It is stated 
that the work of electrifying the North Loodon Railway to 
Richmond will shortly be commenced, and that a much improved 
service will be the result - Pall Mall Gazette. 


Southport.—It has been decided that horse haulage 
at the Corporation gas works shall be superseded ‘by electric 
hanlage in the near future; the rails already in use will be retained, 
and the Electricity Com mittee will supply the overhead equipment 
and the necessary vehicle. 


West Lancashire,—The L. and Y. Railway Co. proposes 
to construct a licht railway from the existing railway at High- 
town round by Formby Point, rejoining the existing railway at 
Ainsdale, a distance of about six miles. The Light Railway Com- 
missioners have been asked to issue an order authorising the work 


TELEGRAPH and TELEPHONE NOTES. 


Air Raids,—In order to keep the lines free for official 
messages on the occurrence of air raide, the Postmaster-G -neral 
has issued an appeal to the public to use the telephone as little as 
possible on such occasions, and on no account to call up the police 
or other public officials, 


Australia.—It is hoped that the new telephone rates, 
which came into force on December 10th, will brine in an addi- 
tional revenue of £180,000 a year. Increases in the postal and 
telegraphic rates will be made this year, in order to avoid a 
repetition of the deficit of over £600,000. 


Canada.—On Monday last telephonic communication 
was effected between Montreal and Vancouver, a distance of 2,300 
miles. Montreal was connected with San Francisco. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdare.— March 8th. Electrical goods, for the 
Powell-Duffryn Steam Coal Co. Stores Manager, Aberaman offices. 

March iith. U.DC. Electrical stores for 12 months, See 
"Offcial Notices "" to-day. 


Australia.—SypNEY. May 1st. Two 300-Kw. turbo- 
alternators, condensers, switchboard. &., for the pumping station 
at Ryde, for the Matropolitan Board of Water Supply and Sewerage 
at Rydney. 

May 3ed. N.S.W. Railways and Tramways Department, One 
2,500-Kw. turbo-alternator, for Zara Street, Newcastle, power 
house, Specifications (203,) from the Engineer 8 offioe, 61, Hunter 


Street, Sydney. 


Birkenhead.— March 6th. Corporation. Cable and 
two rotery converters with switchgear. See Official Notices 
February lat. 


Bolton.—March 9nd. Electricity Committee. Stores, 


including some electrical items. See ‘Official Notices" Feb. 11th. 


Bootle.—February 23rd. Corporation. - Stores, including 
lamps, meters, fuse boxes, &c. E-ectrical Engineer. 


Dewsbury.—Electricity Department. Two second-hand 
250.Kw. gen-ra or panels, oil separator, piping, cables, &o. Bee 
“ Official Notioes February 11th. 


Dublin, — March 1st. Battery materials for carriage 
lighting, for the G.N. Railway Co. (Ireland). See "Official 
Notices” to-day. 


Dundee,—February 28th. Corporation. Stores for the 
Tramways Committee, Mr. P. Fisher, General Mansger. 


France,—Pan18.— February 24th. The State Railway 
Service requires 3,500 copper rail bonds of 400 mm?, section, 
and 9,900 of 200 mm?, section. Bureaux du Service Electrique 
(3¢ division), 72, Rue de Rome, Paris (8°), Tuesdays and Fridays, 
8 to 5 p.m. 


Keighley.—30-z.r. electric motor installation for pump 
oe for the Fleece Mills Co., Ltd. See ‘Official Notices 

to- y. 

London.— BATTERSEA. — February 21st. B. 0. Stores 
for the Eleotrioity Department. See Official Notioes Feb. 4th. 


New Zealand.—DvuNEDIN.—May 17th. City Council. 
(1) Tramcar bodies; (2) electrical equipment, Plans, &c., from the 
Town Clerk, Dunedin." 


Plymouth.—March 2nd. Corporation. Converter with 
starter. Bee Official Notices to-day. 


Pontypridd.—March 13th. U.D.O.  Twelvemonths' 
apply of electrical stores for the E e io Light and Tramways 
Department. See “Offi ial Notices to-day. 


Swansea. — March 6th. Education Committee. Electric 
lighting installation at Brynmill and Cwmbwrla Council Schools. 
See Official Notices ” to-day. - 


West Ham. — March 22nd. B. of G. Three months 
supply of eleotrio fittings. Clerk, Union Road, Leytonstone. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED.. 


e ee Committee. 


Traction lamps —General Electric Co., Ltd., and Edison & Swan Co. 
Lighting conduit and fittings. — Simplex Conduits, Ltd. 


Mer ra. W. Lucy & Co. asked the Elen ricity ( ommittee for an 
increase of 10 per cent. on their contract prices for the supply of 
c.i branch boxes, in consequence of the phenomenal rise in the 
price of pig-iron and foundry coke. The engineer reported that 
the other contractors for similar material had not applied for any 
inorease, and the Sub-committee agreed to recommend that the 
increase be not granted. 


Hampstead. — B.C. British Thomson-Houston Co., 
Ltd., for H. r. switchboard, 23, 886. | 


London.—St. MARYLEBONE. B. C. 


Brit ob oe pence Co., Ltd. — Bpare armature for rotary converter, 
at 
Ferant, I Ltd.—200 prepayment meters. 


BERMONDSEY.—The Electricity Committee has given instruc- 
tione for existing contractors to be a*ked to continue their con- 
tracts for supplies for a further 12 months on the same terms. 
The Committee has accepted a tender of the Glenboig Union 
Fireclay Co., Ltd., for 3,000 firebricks and one ton of fireolay in 
bags, for 428; aud it propeses to renew for a further period of 
10 years, upon the same terms, the agreement with the Tador 
Accumulator Co, for the maintenance of the battery. 


Newport (Mon.).—The contract for the supply of cables 
having expired, the electrical engineer proposes for the present to 
order supplies as required. 


Park Prewett.— The tender of Messrs. Hill, Upton and 
Co. has been accepted by the Hants County Oouncil, at £2 599. for 
telephones, flre-alarms, tell-tale olocks and bells, at the Park 
Prewett Asylum. This firm has the contract me inse ng the 
electrical plant. 


Slough.—Messrs. Chamberlain & Hookham, Ltd., have 
received the contract for electricity meters for this year. 


Sunderland, — Tender accepted by Electricity Com- 
mittee : — Willans & Robinson, Ltd., blading for Willans turbine, 


Walsall.— Electricity Committee. Accepted tender: 
Belles & Moroom, for a 3,750 KW. turbu-alternator Cn place of one 
sold to the Government) for 813,227. 


West Bromwich.—The tender of the New Conveyor 
Co. for extensions to the coal conveyor at the Oouneil's electricity 
works has been accepted 


Institution 


* 
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FORTHCOMING EVENTS. 


ution of Mechanical Engineers.—Friday, February 18th. At 6pm. 
At Gt. George Str at, Westminater, B. W. Annual General Meeting. Paper 
on“ Chisels,” by Mr. H. Fowler. 


Greenock Electrical Society.— Friday, February 18th. At 7.45 p.m. At the 
Temperance Institute, 19, West Stewart Street. Paper on Electro- 
Pletiog," by Mr. 8. V. Thorp. 


Royal Institution of Great Britain.—Friday, February 18th. At 5.30 p.m. 
At Albemarle Street, Piccadilly, W. Leoture on ‘Polarised Light and 
_ its Applications to Engineering,” by Prof. E. G. Coker. 


Institution of Electrical Engineers (Manchester Local Section).— 
Tuesday, February 23nd. At 7.80 p.m. At the Engineers’ Club, 17, Albert 
f Paper on " Continuous-cutrent Railway Motors," by Mr. E. V 


(Birmingbam Local Section).— Wednesday, T ebroaty meo At 7 p. m · 
At the University, Edmund Street. Kelvin Lecture on " Terrestrial Mag- 
netism," by Dr. C. Chree, F. R. B. 


uminating En ring Society.—Tuesday, February 92nd. At 8 p.m. 
At the Royal tety of Arts, John Street, Adelphi. Discussion on Some 
nore i ossibilities in the Design of Instruments for Measuring 

uminati »n." i : 


Liverpool Engineering Society.— Wednesday, February 28rd. At the Royal 
Institudon. Colquitt Street. Paper on "Efficiency of Projectors and 
Refleotors, by Mr. H. T. Harrison. 


Associstion of Engineers.—Tbursday, Feb Mth. At B pm. 
At 5, Park Lane. Paper on “Stamp Forgings,” by Mr. B. Saunders. 


North-East Coast Institation of rs and Shipbuilders.—Friday, 
February h. At 7.80 p.m. At the Bolbec Hail, Newcassle-on-Tyne. 
General meeting. 


Manchester Association of Engineers, —Setarday, Feb 20th. At the 
Grand Hotel, Aytoua Street. Paper on Cast 8:eel as a Material of Con- 
struction,” by Mr. E. F. Lange. 


Battersea Polytechnic, Battersea, S.W.— Saturday, February 96th. At 
7 p.m. Annual conversazione and inspection of students’ work. 


TRADE STATISTICS OF NEWFOUNDLAND. 


THE following figures, showing the imports into Newfound- 
land during 1913-14 of goode which are of interest to electrical 
contractors, are extracted from the recently-issued trade statis- 
tics. The figures for 1912-13 are added for purposes of com- 
parison, and notes are given of any increaees or decreases. 


1912-13. 1913-14. Inc. or dec. 


Belting.— N Dols. Dols. Dols. 
From United Kingdom 4,000 5,000 + 1,000 
„ Canada es 6,000 3,000 — 3.000 
„ United States " 11,000 12,000 + 1,000 
Total 21,000 2000 — 1,000 


Gutta-percha manufactures.— 


From United Kingdom 
» Canada PN 
„ United States 


Total  ..  .. 185,00 151,000 


- 


* 


ge 

FE 
* 
S 


16,000 

Iron and steel railway bars and fittings.— 
From United Kingdom 1,000 + 1,000 
4,000 


| 


» Canada in 5, 1000 — 
„ United States 3,000 2,000 — 1,000 
„ Other countries 1,000 — — 1,000 

Total .. .. 900 4,000 - 5,000 

Radiators, electric light material, ete.— 

From United Kingdom 31,000 4000 — 27,000 
„ Canada ies 8.000 8,000 — 
„ United States 64,000 40,000 — 24,000 
„ Germany  .. 1,000 1,000 — 
„ Otber countries 1,000 1,000 — 

Total is m 105.000 54,000 — 51,000 

Machinery for mining purposcs.— 

From United Kingdom ... 34.000 | 42,000 + 8,000 
„ Canada m .. 961,000 140,000 — 127,000 
„ United States b 12,00) 56,000 — 36,000 

Total. 393,000 938,000 — 155,000 

Machinery for local industries. 

From United Kingdom 3,000 2.000 — 1.000 
» Germany 4.000 8000 — 1.000 
, Canada sks Vat 2.000 . 1,000 — 1,000 
„ United States a 8,000 . 90,000 + 12,000 

® Total i zx 17,000 | 96,000 + 9,000 


* Not including $53,000 value of material and machinery 
for pulp paper and saw mills, of which $38,000 came from 
the United States, $10,000 from Canada, and $4,000 from the 
United Kingdon, 


| 1912-13. 1913-14. Inc. or dec. 

Oils, lubricating.— Dols. Dols. Dols. 

From United Kingdom 2,000 3000 + - 1,000 
„ Canada bis" ue 7,000 7,000 — 
„ United States 21,000 27,000 + *6,000 

Total s bo 30,000 37,000 + 7,000 

Materiala for Western Union Telegraph Co.— 

From United Kingdom 4000 33.000 + 29,000 
„ United States 1,000 8000 + - 2,000 l 

Total m = 5,000 36,000 + 31.000 

Goods for Anglo-American Telegraph Co.— 

From United Kingdom ... 3,000 61,000 + 48,000 
„ United States ae 1,000 1,500 + 500 
„  Oanada i ^ Es 1000 + 1,000 

Total "S ae 4,000 53,500 + 49,500 

Scientific instruments.— 

From United Kingdom 500 500 — 
„ United States = 1.000 500 — 300 
„ Other countries... -— 1000 + 1,000 

Total!!! 1,500 2,000 + 500 

Materials for wireless telegraphy.— 

From United Kingdom ... 1,000 1300 + 


500 
„ United States set 2,000 1500 — 500 


Total M m 3,000 3,000 
Dollar = 4s. 2d. 


REVIEWS. 


Electric Arc Phenomena. By EwALD RASCH. Translated by 
K. TORNBERG. London: Constable & Co. Price 8s. 6d. net. 


Before proceeding to deal with the electric arc, the author 
of this book devotes a dozen pages of introduction to calling 
attention to certain ''facts, which, with exceptional force, 
should caution us to discreet tolerance and independence o 
thought on scientific subjects.“ The facts appear to be 
that, while as late as 1874, Kelvin, Tait, and Von Helmholtz 
thought to dispose of Newton-Weber's corpuscular theory of 
light by demanding to be shown a light corpuscle, and 
made '' unconditional, dogmatic surrender to Maxwell's theory 
of light," it was unanimously agreed at Salzburg, in 1909, by 
the highest authorities in theoretical physics (Einstein, Planck, 
Born-Minowski, A, Sommerfeld, and others) that Max well's 
theory of the universe and his ether hypothesis must plainly 
be considered as obsolete." We agree with the author that 
scientific dogmatism is deserving of whole-hearted condemna- 
tion; we also agree that Maxwell’s theory, while true for 
electromagnetic waves of great length, is inapplicable to the 
shorter waves which constitute the visible spectrum; and we 
fully appreciate the ingenious Planck-Einstein '' Licht-quanten 
Hypothese and Minkowski's time-co-ordinutes. But there is 
surely a great gulf fixed between Newton's corpuscles and 
Einstein's light units; and there are surely some authorities 
in theoretical physics outside of Germany! It must be remem- 
bered that Sir J. J. Thomson, whose work on the electron in 
England ranks with that of any scientist, has alternatives 
even to Einstein's theory; and Dr. Wood of Baltimore, whose 
researches in physical optics give some weight to his opinion, 
remarks that we may eventually be driven to a compromise 
between the old corpuscular theory and the wave theory." In 
fact, there is no unanimity among the world’s scientists con- 
cerning the Planck-Einstein theory, and the consignment to 
oblivion of Maxwell's theory by the learned diet of Salzburg 
and the unanimity of their opinions does not convince us that 
Maxwell, Kelvin, Tait, and Von Helmholtz were the dogmatic 
blockheads that the author would lead us to suppose. 

The author states that ‘‘the development of our mental 
pictures of a civilised world and of a physico-technical uni- 
verse has been hindered, with more dire resulte, from the point 
of view of political economy, than were ever caused by the 
most bitter religious strife.” The ideal of a physico-technical 
universe does not appear to us to be entirely desirable, but 
even supposing such a state has been postponed by this com- 
bat between rival theories, we decline to believe that men of 
the calibre of Kelvin and Tait have had any part or lot in 
the matter. The fact that even Goethe has devoted“ several 
volumes of the sharpest kind of controversy against Newton, 
without making it clear to himeelf, or to us, what he is driving. 
at." does not alter our opinion concerning the honesty of 
purpose of the great physicists of the nineteenth century. 

The treatment of the electric arc is exceptionally complete 
probably the most exhaustive monograph on the subject yet 
published. 

The first chapter deals with the history of the electric arc, 
and rightly attributes the pioneer work to Davy. Some well- 
illustrated sections are devoted to the formation, starting, and 
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adjustments of ares and the various types of arcs, D.C., A.C. 
and enclosed. In the third chapter electrode materials an 
their physical properties are described very fully. In this 
section the author points out the lack of experimental know- 
ledge concerning emissive powers of substances at high tem- 
peratures, remarking that it is in this direction that the 
illuminating engineer will have to seek guidance for progress 
towards perfection of illuminante by the selection of efficient 
electrode materials. | E 

There are short chapters on the theory of electrical dis- 
charges and spark fliachataes in which the excellent work of 
Steinmetz, Earhart, and Russell is briefly referred to; but the 
main portion of the book is devoted to the emay of the voltage 
and current conditions, and the distribution of energy in the 
arc. In the former of these subjects the classical work of 
Mrs. Ayrton is made the basis of the treatment. Her study 
af the carbon arc is undoubtedly the most exhaustive yet 
made, and although the author modifies his equations to suit 
the results of the more recent experiments of Grau and 
Toepler, he relies on the Ayrton results and the Ayrton- 
Thompson equations for the greater portion of his treatment 
of the carbon arc. Perhaps the most important criticism that 
Rasch makes of Hertha Ayrton’s experiments is in connection 
with her method of measuring the arc-length. Usually, like 
Hertha Ayrton, one denotes and measures the length of the 
arc a6 the axial distance between the edge of the anode crater 
and the point of the cathode. In reality, however, the true 
length of the arc., i.e., the length of the current-carrying gas 
column, is longer by the depth of the crater, a depth which 
is not entirely independent of the arc length and the current. 
The introduction of this true arc-length results in the correc- 
tion and simplification of Ayrton's equation from 


„ = g 4 al + (y 0% a) 
to e =m + l(a + /) (2) 


where e, l, and J are volts, millimetres and amperes respec- 
tively and the constants are in (1) g = 38.88; a = 2.074; y = 
ani ô = 10.54; while in (2) m = 36.59; a = 2.074, and 

Extending the theory to metallic electrodes, it is found that 
the value of 3 is a linear function of the specific heat, and on 
pege 97 a diagram is given indicating this relationship. Un- 
fortunately, the linear law derived is quite wrong, and should 
read 8 = 23 — 62c instead of ô = 23 X 4 (1 — 2.7 0. 

Very little attention is given to mercury vapour lamps and 
hematite arcs, but the ordinary commercial types of arc are 
fally dealt with and valuable efficiency data are given. 

On the whole, the German of Rasch is done into very fair 
English by the translator (Tornberg), but occasional obecuri- 
ties and inaccuracies mar the translation. The German con- 
atruction, in which the verb is eventually brought to heel 
near the end of the sentence, is occasionally met with, and 
the punctuation is erratic. are 
e the present work is & useful monograph on the sub- 
ject, we do not think that it is by any means the last word on 
the electric arc, at any rate, so far as physicists and electrical 
engineers in this country are concerned.—P. H. S. K. 


An Introduction to Applied Mechanics. By E. S. ANDREWS, 
B.Sc. Cambridge: University Press. Price 4s. 6d. net. 


À preliminary survey of the pages of this book is eufficient 
to convince us that Mr, Andrews has had experience of the 
difficulties met with by students of mechanics, and that he 
is no novice in the art of text-book writing. A closer study 
deepens the conviction that the prefatory remarks are not 
the idle platitudes that we are accustomed to look for in 
prefaces, but are the sober truths concerning the present 
methods of teaching applied mechanics. 

The author's experience leads him to the conclusion that 
the chief difficulties encountered by both teachers and students 
in applied mechanics are due to the treatment in the older 
form of text-book being too much that of applied mathe- 
Inatics—a kind of exercise ground for algebraic manipulation 
—and that in attempting to remedy this, the modern books 

ave given too much engineering application of the principles 
of mechanics without sufficient explanation of those principles. 

actical teachers of mechanics will recognise tha$ Mr. 
Andrews has thus effectively summarised the defects that 
have rendered most class-books of mechanics useless for the 
Instruction of engineering apprentices and the younger 
studente in engineering colleges. 

But the author has not only accurately diagnoeed the weak- 
Dess of the ordinary text-book; he has, in the 300 pages of 

8 volume, prescribed a valuable remedy. He has avoided 
making his book into a course of mathematical gymnastics; 
at the same time, he has not gone to the other extreme and 
crowded out the adequate explanation of principles by prac- 

examples and applications. The book before us is, in 
fact, a well-balanced treatise, in which a true view is kept of 

relations between principle and practice, theory and 
experiment. 
. The order of treatment is somewhat unusual. Chapter I 
deals with Vectors, followed by Moments and Leverage, and 
Work, Power and Energy—subjects usually treated after the 
application of vectors to velocity, relative velocity and 
accelerations. Machines and Efficiency are dealt with in 
Chapter IV, and then the usual treatment of vectors is re- 


sumed, followed by chapters on Energy, Momentum, and 
Newton's Laws. The book does not appear to suffer on 
account of this deviation from the usual order of treatment, 
and even the subject of Work, Power and Pnergy is SUCCOeSS- 
fully negotiated in spite of the postponement of the velocity 
and acceleration section. "There are very obvious advantages 
in the introduction of moments and leverage and machines 
at an early stage, and, since the ideas of velocity and force 
are commonplace ideas which scarcely need definition, there 
appears to be no reason why the old order should not give 
place to the new. 

There are excellent chapters on Stress and Strain, Riveted 
Jomts, Frames, Beams, and Girders. Chapter XIII is a some- 
what belated treatment of Centres of Gravity, a subject that 
might well have made an earlier appearance in the book; and 
another eection that seems somewhat out of place is a chapter 
«n curvilinear motion inserted between '' Friction and Lubri- 
ention' and ‘ Mechanisms and Gearing.” All these subjects 
ace, Hon treated with remarkable clearness and practical 
inxight. 

The book is well illustrated; worked examples and descrip- 
tions of laboratory experimente are frequent, and every 
chapter is carefully summarised; and there are sets of well- 
chosen exercises following every one of the 17 chapters. An 
appemgmdix includes trigonometrical tables, weights and 
measures, and some useful constants. The book is well bound 
and printed, and is in every way likely to fulfil the hope of 
its author that it may be found of value as a class-book in 
the junior classes of engineering colleges and in public schools 
that have an engineering side."—P. H. S. K 


Continuous and Alternating-current Machinery Problems. By 
W. T. Ryan. London: Chapman & Hall, Ltd. Price 
. 9e. Od. net. i 


The average technical student is apt to find general prin- 
ciples and mathematical theory rather vague, and to enable 
him to get a genuine grasp of a subject—particularly a eub- 
ject like electrical engineering—considerable practice with 
numerical examples is essential. This small volume, emanat- 
ing from America, has been designed for administering a 
short elementary course of such examples. 

. On the whole, the problems are well chosen, and bear a 
resemblance to those with which an engineer meets in prac- 
tical work. They cover a wide ground, and occasionally notes 
and hints for their solution are given. By people trained in 
this country, problems involving ''circular mils per ampere"’ 
will probably be ignored. 

"The answers are not given—thus making the book of little 
use to a private student—and considering that the total num- 
e of pace only 37, the price appears to be on the high 
8S1IdE.— 11. C. S. : 


NOTES. 


Electrical Machinery for China Stopped.—With 
reference to the proceedings before the Prize Court in London, 
reported on page 748 of our issue of December 10th, we have 
received a communication which makes it necessary to state that 
the concern for which Mr. Dunlop asked for the release of certain 
eleotrical machinery was the Peking Electric Oo. and not the 
Peking Chinese Electric Light and Power Oo., Ltd. We have also 
received a copy of the Peking Gazette, in which a letter appears 
amplifying the explanation which we have just given. Mr. A. O. 
Buckingham, engineer-in-chief to the Peking Chinese Electric 
Light and Power Oo., Ltd., there writes as follows :— 

In case there should be any misconception as to which is the Peking Elec- 
telo Oo., and which is the Peking Chinese Eleotrio Light and Power Co., Ltd., 
I would point out that the former has an order, which it enjoys in common 
with the Peking Chinese Eleotrio Light and Power Co., Ltd., to supply in the 
Legation Quarters, and in no other part of Peking, whereas the Peking 
Chinese Blectrio Light and Power Co., Ltd., has power to supply over the 
whole of Peking including the Legation Quarters. 

It will, therefore, be clear that the function of the Peking Electrio Co. is 
more speciflo than general, and such terms as “Chinese Publio Lighting 
Installation,“ and Bleotric Light Co. of Peking.“ could only in their common 
ibe TF a be taken to refer to the Peking Chinese Electric Light and Power 


The reason I am compelled to deal with this matter is, that my company's 
business is being seriously handicapped, owing to its being confused with the 
Peking Electric Co. 

Mr. Buckingham's company has placed in England considerable 
orders for goods of which it is in great need. These goods are 
already very much overdue, and any doubt as to the identity of 
his company would cause the goods to be further delayed. 


. Fatality.—SHEFFIELD.—An inquest has just been held 
on a 16-year-old boy named C. H. Roper, who met his death from 
electric shock while having a batb. His brother John had fixed 
an electric lamp in the bathroom with flexible wire secured by 
tacks. Owing to the blind falling, John endeavoured to remove 
the lamp bulb (on account of the lighting regulations), but it was 
too hot to hold, and fell, with the wire attached, into the bath. 
The lad in the bath got so severe an electric shock that he died 
almost immediately, The pressure was 200 volts, 
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The Future of Electric Steel. —An article in the 
JIronmonger states that the number of electrio farnaces in the 
United States has inoreased during the past 12 months by 32 to a 
total of 73, and the American total now exoeeds by 30 that of 
Germany, which had previously occupied the ficst place in this branch 
of industry. Of the Germ«n furna»es 16 are melting ferro-manga- 
nese, and, cons‘quently, are not a factor in the steel trade. The 
American development of electric melting has been mainly in the 
production of steel castings of ordinary analysis, but more solid 
aud free from blowholes than can be obtained by the baby Beasemer 
or the open-hearth process, and of alloy steels ranging from the 
high-priced "quality " steels used for aeroplane and automobile 
construction up to tool steel itself. 

Even in Sheffield eleotrio melting is making rapid head way; 15 
furnaces were installed last year, of whioh eight are employed in 
melting high-speed steel. There is great scope for the electrico 
furoace outside the manufacture of tool steel. New kinds of steel 
are ia demand which oan be successfally made only in that 
furnace, and the call of the aeroplane, automobile, and other pro- 
gressive industries for steels of higher quality is compelling 
recourse to the same system. Statistios indicate that progress is 
chiefly with the aro type of farnace, which is making rapid strides 
everywhere, Inthe United States there are 68 against two of the 
induction type, and in other countries the number is 179 against 
only 35 induction furnaces. 

According to the Iron Age, the total number of furnaces in 
operation for electrio melting of steel has increased from 213 to 
308. Germany now takes second place with 53, an inorease ef 
only six. Progress was greater in England than in any other 
Earopeau couatry, our number of furnaces having gone up from 
16 to 46, and there is every probability of the same rate of increase 
being maintained in the near future. A considerable number of 
contracts for new installations have been placed or are uader oon- 
sideration, and many mare will be needed if steelmakers in the 
country lay themselves out (as is highly probable) to capture a 
share of the huge trade in small steel oastíngs which in the past 
‘has been left largely in the hands of Continental firms. There is 
a decided opening for a small electric furnace of moderate first 
cost and simple design, both for the production of small castings 
and special steels for various purposes. 

During the year Sheffield has installed or contracted for electric 
furnaces as follows: —Hadfields, Ltd., 5 ; Vickers, Ltd., Thos. Firth 
and Sons, L'd., John Brown & Oo., Ltd., and Brown, Bayley's 
Steelworks, Ltd., two each; Arthur Balfour & Oo., Ltd., S. Osborn 
and Co., Ltd. and the Uaiversity of Sheffield, one each. The 
whole of these furnaces are of the Héroult type, and range in 
capacity from 3 to 10 tons. Eight of them are producing tool 
steel and the remainder castings and war material. The following 
British firms have also installed or are installing electric furnaces : 
London Foundry Co., Ltd., Brim«down ; Daimler Motor Co., Ltd., 
Ooventry ; Thwaites Bros., Ltd., Bradford ; and T. Summerson and 
Bons, Ltd., Darlington. 

As regards types. the Héroult farnace stands first with a world 
total of 115 out of 303, indaction furn Wes ranking second with 88, 
the Ronnerfelt third with 35, and the G-dowall next with 15, The 
number of Hérou't furnaces in the United S ates han increased 
from 19 to 43. Other fizures for the seme country are Sayder 14, 


Wile 7, aud Rannerfelt 2. There are aieo 4 Ronnerfelt installa- : 


tions in Bag'and at the following works: —E igar Allen & C». 
Ltd, Sheffield; A. Kearick & Sons, Ltd. Biemingham; Steel 
Castings, Ltd., Birmingham; and Electro Flex Steel Oo., Ltd., 
Dunston. There are ll electric furnaces in Russia, 23 in Sweden, 
and 6 in Norway. In Canada the manufactura of ste-1 by electric 
melting is carried on by Eleotrio Steel and Metals, Ltd., Oatario ; 
Armstrong, Whitworth, of Canada, Qiebeoc; Thomas Davidson 
Manufacturing Co., Montreal; and the Canadian Brake and Shoe 
Co., Qaebeo, these firms having 8 furnaces among them. 

In the foregoing extracts it is not made clear whether the 
considerable number of electrio steel furnaces installed by Messrs. 
Electrometals, Ltd. in Sheffleld and other English towns are 
"He These furnaces were described in our issue of October 

1915. 


Institution and Lecture Notes.—Insurance Insti- 
tute of London.—0O i Mon iay afternoon last Mr. Alfred Hands, 
delivered the firat of two lectures on “Storma, Lightning, and 
Lightning Conductors,” at G esham College, E. C. The second 
lectare will be given on Monday, February 28th, in the Hall of the 
Insurance Institute at 11 Queen Street, E C. 


Iastitution of Electrical Engineers.— A special general 
meetiug of the corporate members of the Institution will be held 
on Wednesday, March 1st, at 5 p.m., for the purpose of considering 
and, if thought fit, of passing the following resolution as an 
extraordinary resolution with the view to ita subsequent confirma- 
tion as & special resolution :— 

“That the following words bs added to Artiole 41 of the Articles 
of Association. namely :—(c) In the event of a state of war arising 
between the Uaited Kingdom of Great B-itain aud Ireland and 
avy other country or S ae. any member of any class who at any 
time daring euch war shall bs a snbjast of such enemy country or 


State shall f :r*h with cease to be a member of the [netita’ion, and in 


the case of the E1ropean War of 1914 all such members sba!l cesse to 
be members of the Institution on and after the 16th day March, 
1916." | 

Sh »uld ths above resolution ba passed by the requisite majority, 
a further special general meetiog will be held on March 16th, 
when the said resolution will be submitted for confirmation as 
& special resolution, | 


The Committee of the Privy Council for Scientific and Industrial 
Rasearoh has made the following grants to the I. stitution for one 
year's revearch work: -H sting of buried cables, £810 ; properties 
of insulating oils, £250. | 

The provirional programme of the BIRMINGHAM LOCAL SECTION 
for the second half of this Session inclades the fuliowing :— 


February 93cd.—Dr. C. Ohree—Kelvin Leoture on “Terrestrial Mag- 
etism.”’ 


n — 
Maron 1$:b, —Mr. N. W. Storer—“ The Possibilities in the Design ot 
Contiauous-Ourrent Traction Motors.“ ' . 
April 14th. — To be arranged. 

HR. C. P. SPARKS, president, accompanied by Ma. P. F. ROWELL, 
secretary, was present at a meeting of the NgwcAHTLE LOCAL 
BscTION on the 15th inst. Mr. P. V. Hunter presided, and there 
was a very good attendance, including many of the principal eleo- 
trical engineers in the dietrict, who offered the visitors a hearty 
welcome. The President addressed the meeting on the work of 
the Institution, and afterwards a paper, with lantern illustrations, 
was given by Mz. R. W. GREGORY, dealing with the Roman Wall. 
The arrangements were admirably carried out by Mr. J. B. 
Andrews, the local secretary. | | 


Birmingham Electric Club.—On Saturday last a paper was 


read by Mr. H. W. Wolton on Eleotrio Welding." 


Electrolytic Copper in Germany.—Acoording to 
Industria e Invenciones, a new factory is to be started in- Germany 
for the refining of copper by eleotr lysis, at Bitterfeld, the owners 
being the Hü*tenwerke, of Niedersohóaweide. Tne energy required 
will be 2,000,000 Kw.-hours yearly, which will be suppliéd by the 
power station at G ipa Jensenits. This will make the third 
electrolytio copper works in the German Empire. l 


Electricity at Dublin Quays.—In the High Court, 
Dablia, Me. Jastios Pim made a consent a rule of Court in a case 
by the Corporation against the Port aud Docks Board and the 
Steam Pack :t Co., in regard to the opening-up of the quays for the 
laying of electric wires from the pathway. The settlement. pro- 
vides for notice of intention to open, the city engineer to req uire 
defendants to guard-against the interruption of the city electricity 
supply and other utilities. ö 


Volunteer Notes.—ENGINEERING INSTITUTIONS’ VOLUN- 
TEBE ENGINEER CoRP8.—Orders for week commencing February 
21at, 1916.—By Lieut.-OCol. C. B. Clay, V. D., Commandant. l 

| Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 

Monday, February 21st.—Sections 1 and 2, Teohnioal ; Sections 

k rain E. Lashings and Trestle Bridging, Signalling Olass and 
90 : | 

Tuesday, February 22nd.—Sohool of Arms, 6 to 7 p.m. 

Thursday, February 24th.—Shooting for Sections 1 and 3, and 
Signalling Class. 

Friday, February 25th.—Seotions 8 and 4, Technical; Seotions 1 


and 2, Lashings and Trestle Bridging; Signalling Class and 
Reoruits. . 


Saturday, February 26'h.—Uniform Parade, 2 45 p.m. 
E. G. FLEMING, | 
Company Commander and Acting Adjutant. 


SRD BATT. (OLD Bors) CENTRAL LONDON VOLUNTEER Regi- 
MENT.—Battalion Orders by Colonel 8. G. Grant (Offloer Com- 
manding), Thursday, February 17th, 1916 :— 

Week-end Parades.—Saturday.—The Battalion will parade at 
Wembley Park at 8.15 p.m. for drill under Company Officers. 
“Derby reoruits are invited to attend, 

Sunday.—The Battalion will parade at Liverpool Street Station 
(low-level entrance, G.E R.) at 9.30 a.m., and proceed by train for 
Entrenching duties. Members will carry their own lunch, The 
Battalion will return to town about 6 p.m. 

Winter Quarters.—The Fatigue Party, under Corporal | 
will parade, as usual, at Wembley Park, on Saturday ani Sanday 
next. | 

Musketry —There will be a Shooting Match at Bisley on Saturday 
next, the 19th inet, Parade in uniform at Waterloo Station, No. 9 
Platform, at 12.45 p.m. | 


" A. G. JorxER, Major and Adjutant, O. B. O. 


7 


For Sale.—The Stoke-on-Trent Electric Supply Com- 
mittee has for disposal two Belliss and four Riworth engines, v.c. 
and A.C. generators. See our advertisement pages to-day. 


Rock Drills.—Replying to the discussion on a paper on 
“ Compressed Air for Cosl-Cutters," which he read at a meeting of 
the Mining Institute of Sootlaud, in Biliaburgh, on Saturday, Mr. 


Sam Mavor said the o-mplaint that a satisfactory electric rock 


drill had not been produced was a valid one. but he now believed 
that the days of the compreseed-air rock drill were numbered, He . 
had recently seen in operation a rock drill constructed in accord- 
ance with a novel eystem of power transmiasion, which absorbed 
only one-fifth of the oower required by a compreesed-air drill, and- 
o»nld be u-ed in association with any electrical plant. Tae system 
had features which differentiated it from any other attempts to 
compete with the compressed-air drill, and he believed it was 
destined to revolutionise all branches of civil engineering and 
mining which were based upon rook drilling. 
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Flood-lighting—a Contrast, —We reproduce herewith 


from the Electrical World a view of the “matchless Tower of 
Jewels at the Sau Francisco Exposition, as it appeared at night. 
This will interest readers in this country, especially residents in 


\ 


the city of ——, and will assist their imaginations to conjure up 
some idea of what might be there were it not otherwise ordained. 
After the war, perhaps— 


Farm Supply in Eastern Pennsylvania,—A recent 
íesue of the General Electric Reriew contains an article by Mr. 
J. W. Price on the subject of rural development of transmission 
lines which details more particularly the experience of two com- 

in the supply of electricity to farms. The first company 
acquired its rural consumers incidentally, but having been led 

to investigate matters is establishing a definite policy for acquiring 
farm consumers., It has at present 136 such consumers, and has 
put up 12 miles of special lines in quarter to half mile lengths, the 
inajority of the farms being connected to lines put up for other 


purposes, 

Of the 125 farmers mentioned, 30 are power consumers, and all 
are users of light. The 95 consumers uring only light give an 
average revenue of £3 15s. a year; the average revenue per farm 
power consumer (including lighting) is £16 188 a year. The 
supply is charged at 643. per unit for lighting, less 20 per cent. 
discount,and 24d. per unit for power, less 10 pet cent. discount, 
with a monthly minimum bill of ¢e, 

The total farm power load is 412 H. P., or 30735 KW., and the 
total farm load ‘(including lighting) 482 35 KW., representing 
3°46 KW. per consumer, and a demand of 55,000 units, rather more 
than half being lightiog units. 

The second company adjoins the one just referred to, and has 
33 miles of lines, much of which, however, is used jointly for 
telephone and power wires, Ourrent is being supplied for street 
lighting, but the principal load consiete of farms, to whom a special 
tariff is offered, one of the conditions of contract being that where 
the prospective load is not such as to warrant an extension at the 
company's expense, the extension will be installed if the consumer 
agrees to guarantee revenue within two years to cover the cost of 
the extension. The customer pays for and maintains his trans- 
former and main switch, with the idea that he will switch off his 
transformer when not in use, and eave core loss. 

The lighting rate is 61d. per unit, less 10 per cent., with mini- 
mum charges; oooking, heating, bettery charging and motor 
service above 1 H.P. are classed as power, and supplied on a sliding 
scale varying from 4d. to 21d. per unit, with 10 per cent. discount 
and minimum charges. - | 

There are 40 farm customers, and 30 use both light and power, 
the total motor load being 326 H P ,of which 228 E P. is distributed 
amongst the 30 consumers referred to, giving an average of 71 E. P. 
each. The company has now adopted & standard 10-H.P. motor for 
its consumers. 

Bix consumers, representative of the whole, show an average 
yearly revenue for power and lighting of 416; for 40 farms the 
total is tek-n at £578. Three of the farms have their motors 
mounted on trucks, and it may be noted that vacuum cleaners, 
washing machines, sewing machines, irons, &c., have been adopted 
in considerable numbers. : 

It is mentioned that the tendency is to keep the H.. rating down 
with.a view to distributing tbe load throughout the day ; aleo that 
experience shows that it is only a short time before the lighting 
consumer. adopte eleotrio power appliances, 

None of the consumers above mentioned employ irrigation 


Italian Progress in Electrochemistry.—The prizes 


awarded yearly by the Brambilla Foundation for inventions or 


processes calculated to be of advantage to the population of 
Lombardy, have, for 1915, been awarded, as regards the first prize, 
tothe Società Anonima Ferriere di Voltri, of Voltri and Darfo, for 
alloys of iron produced in the electrio furnace, & 3., and for the 
impulse it has given to electrometa:lorgical production in Italy. 
The second pr. zo is awarded to the Socie' à Eiettrica e Elettrochimica 
del Caffaro, of Milan and Brescia, for an electrolytic substance 
styled " Pasta Caffaro," for tbe prevention and combat of the 
vine disease termed peronospora. 


Electricity Works as“ Controlled Establishments." 
—The Glasgow Etectricity Committee has appointed a Special 
Sub-Committee to confer with representatives of the Gas Com- 
mittee as to the question of making application to have the elec- 
tricity department declared a '' controlled establishment." i 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and indust 
also electrio tramway and railway officials, to keep readers of the 
ELBOTEICAL REVIEW posted as to their movements. 


Central Station Officials.—At the Electricity Works, Stam- 
ford, Mr, F. H. BRAND RET R, the resident engineer (Lieutenant, 
67th Provisional Territorial Force), was presented by the 
staff with a pair of silver candlesticks on the occasion of hig 
marriage. Mr. J. E. Edmundson made the presentation. 


Mr. T. K. RICHARDSON, etation superintendent at the Maryle- 
bone B.C. electricity works, who was granted three months' 
leave of absence on November 4th, owing to illness, has been 
granted a further three months’ leave. 


Mr. R. PARKER hae retired from the position of foreman at 
the Bristol T.C. electricity worke after 22 years’ service, and 
Mr. J. SrAPLETON has been appointed his successor at a ealary 
of £169 per annum. Mr. Parker's health has broken down, 
and at the Council meeting the question of a pension was 
raised. Alderman Pearson replied that there was no scheme 
in existence under which Corporation workmen could receive 
& pension, the Council having refused to listen to his own 
proposals on the matter. Mr. Parker was entitled to every 
consideration. The Committee is to report upon his case. 
One member proposed that he be granted a year’s salary. 


The St. Marylebone B. O. has increased the ealaries of the 
following members of the electricity supply staff: — Mr. W. 
HARPER, assistant accountant; Mr. W. H. S#orrer, chief 
assistant, sales department; and Mr. C. H. Care, shift engi- 
neer. 

Mr. E. J. WALSH, chief assistant engineer to Kilmarnock 
Corporation, where he has been for the past four years, has 
been appointed resident engineer by the Musselburgh and 
District Electric Light & Traction Co., Ltd. 


Petty Officer S. Hann, attached to the Hawke Battalion, 
R.N. Division (borough electrica] engineer, Stoke Newing- 
ton), received special mention in a dispatch by General Sir 
Ian Hamilton on September 22nd, 1915. 


Mr. J. Lewis, assistant engineer at the Sleaford Urban 
Council electricity works, has resigned. : 


General.—At a complimentary dinner, given on Saturday, 
5th inst., at the Princess Restaurant, Newcastle-on-Tyne, Mr. 

SPENCB was presented, on the anniversary of his 21 yeare 
as district manager of the General Electric Co., Ltd., with a 
silver rose bowl by the etaff. 

The Committee of the Privy Council for Scientific and. In- 
dustrial Research has appointed the Hon. Sir C. A. Parsons, 
F.R.8., to be a member of the Advisory Council, in place 
of Prof. Bertram Hopkinson, F. R. S., who has been forced to 
on i by the pressure of duties connected with the war; and 
Prof. J. F. THoOoRE. F.R S., to fill the vacancy caused by the 
death of Prof. R. Meldola, F.R.S. 

Mr. T. G. Travis has resigned hie position as general sales 
manader with the Electrical Apparatus Co., Ltd., in order to 
join the sales organisation of the British Westinghouse Co., 

td., at Trafford Park, and will commence his new duties on 
the 17th inst. Mr. Travis was previously with the British 
Westinghouse Co. for some years, subsequently joining the 
Electrical Apparatus Co. as Manchester representative. 


The Illuminating Engineering Society (U.S.A.), on February 
10th, gave a banquet in New York in honour of Mr. T. A. 
EDISON, who was made an honorary member. 

Private M. F. BELLIVEAU, electrical engineer, of the 55th 
Canadian Infantry, was married last week at the Catholic 
Chora of St. Lawrence, Petersfield, to Miss Ruth Maude 

ibbins.  - 


Roll of Hononr.—Trooper Josern WM. ODELL, of the 
Berkshire Yeomanry, who was on the staff of the Pulsometer 
Engineering Co., Ltd., of Reading, and had served with the 
regiment in Egypt, has died from consumption. 
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The D.O.M. has been awarded to Sergeant CoLIN MOBRELL, 
of the 2/1st West Riding (Sheffield) yal Engineers, who 
was, before enlistment, underground electrician at the Hickle- 
ton Main Colliery. 

Private Davip Quinn, of the 7th Battalion Lancashire Fusi- 
liers, formerly employed by Messrs. W. T. Glover & Co., Ltd., 


at Trafford Park, has been wounded, and is in hospital at 


Cairo. 

The D.C.M. has been awarded to Private F. MOTTERSHEAD, 
of the 7th Battalion Lancashire Fusiliers, formerly employed 
by the British Westinghouse Works, Trafford Park. 

We are sure that our readers will join with us in congratu- 
lations to the President of the Institution of Electrical Engi- 
neers, Mr. C. P. Sparks, upon the honours gained by two of 
his sone who are with the Forces. Reference was made to the 
matter at last week’s meeting of the Institution. The facts 
are these:—Lieutenant A. SPARES, R.E., received the 
Ribbon of the Military Cross from his Corps Commander in 
France on February th. This was awarded him following 
the night attack on January 11th-12th, 1916. Captain Harry 
SPARKS, Suffolk Regiment, was decorated by the King at the 
Investiture on January 15th, 1916, with the Military Cross, 
awarded February, 1915. 


Obituary.—Sir C. Rivers WiLsoN.—We regret to record 
the death, which occurred on February 9th in London, at the 
age of 85 years, of Sir Chas. Rivers Wilson. The deceased 
gentleman was for some yeare chairman of the British Elec- 
‘tric Traction Co., Ltd., also of the Rand Central Electric 
Works, Ltd., which was taken over by the Victoria Falls 
Power Co. 

Mr. -HERBERT KINGSFORD.—Mr. Herbert: Kingsford, whose 

death was announced here last week, was chief of the staff of 
the Central and South American and Mexican Telegraph Com- 
panies. Mr. Kingsford began his career with the Telegraph 
Construction & Maintenance Co., and took part in some of the 
Atlantic cable-laying expeditions of the Great Eastern. He 
afterwards joined the Commercial Cable Co., and sailed in the 
ill-fated Minia, but later was for many years in Peru with the 
companies first named. He was patentee of a bell-ringing 
grapnel used by cable-laying concerns. 
Mn. BELVEDERE BRooks.—The Daily News reporte the death 
of. Mr. Belvedere Brooks, of the Western Union Telegraph 
Co., who began as a messenger boy in 1870 and worked his 
way up to the top. 

MR. JOHN WOOD.— We regret to record the death, in his 
65th year, of Mr. John Wood, which ocucrred on 14th inst. 
at his residence at Forest Hill. The deceased gentleman was 
senior partner in the firm of Mosses & Mitchell, of Chiewell 
ors Golden Lane, E.C., and a director of several London 

rms. 


NEW COMPANIES REGISTERED. 


Scott Electrical Co., Ltd. (142,870) .- Registered February 
9th, by Pepper, Tangve & Winterton, 34, Waterloo Street, Birmingham. 
Capital, £100,000 in 41 shares. Objects: To carry on the business of manu- 
facturers of and dealers in lighting sets and starting apparatus, lamps, 
dynamos, magnetos, and electrical and other apparatus, and accessories of all 
kinds, and parts thereof, for use in connection with motor vehicles, airships, 
aeroplanes, seaplanes, boats and ships, manufacturers of and dealers in such 
vehicles, and cycles, carriages and other conveyances for use on the road, in 
the air, or on tne sea, electrical, mechanical, hydraulic, automobile and 
general engineers, etc., and to adopt agreements with the Efandem Co., Ltd., 
and Jesse Varley. The subscribers (with one share each) are: J. Varley, 
Elmsdale, Wightwick, Wolverhampton, accountant; R. H. Johnston, 49, Queen 
Street, Wolverhampton, chartered accountant; P. Smith, Ravensholt, Sunnet- 
field, Wolverhampton, secretary; F. H. Pepper, 34, Waterloo Street, Birming- 
ham, solicitor; H. Walker, 117, Poplar Avenue, Edgbaston, Birmingham, 
managing clerk; J. E. Smith, 78, Springfield Road, King’s Heath, Birming- 
ham, cashier; J. W. Harvey, 28, Algernon Road, Birmingham, accountant. 
Minimum cash subscription, 25.000 shares. The first directors (to number not 
less than three or more than ten) are: J. Varley: Hardy, Alverstone, 
Park Road. Coventry: and G. R. Cornwallis, Roseland, Albemarle Road. Nor- 
wich. Until otherwise determined the said directors shall ſorm a committee 
of management of the board of directors. The Efandem Co., Ltd., shall for 
a period of ten years have the right to nominate a director, so long as they 
hold 500 shares. Qualification (except such nominee), £500. Remuneration 
(except managing director), £50 each per annum (chairman £100). Each 
member of the management committee of the board shall receive a further 
£200 per annum as remuneration. Registered office: National Provincial Bank 
Chambers, Queen's Square, Wolverhampton. 


‘OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Bullers, Ltd. (62,020).—Capital, £400,000 in £10 shares 
(20.000 pref.). Return dated December 29th, 1915. 15.000 ord. and 15,000 
pref. shires taken up; £10 per share called up on 7 ord. and 15,000 pref.; 
150 070 paid: 149.930 considered as paid on 14,993 ord. shares. Mort- 
gages and charges: Nil. | 


Gambrell Bros., Ltd.—Land Registry Charge on the com- 
pany's '' Electrical Laboratories in Merton Road, Southficlds, dated January 
12th, 1916, to secure all moneys duc or to become due from company to 
National Provincial Bank of England, Ltd., 153, High Strect, Putney, S.W. 


Osram-Robertson Lamp Works, Ltd. (formerlv Osram 
Lamp Works, Ltd.) (95,312).—Capital, 250.000 in 7,500 A and 2.500 B 
shares of £10 each, and 150,000 pref. shares of £1 each. Return dated 
December 8th, 1915 (filed January "th. 1916). 7.500 A.“ 2.500 '' B," and 
128.250 pref. shares taken up; 410 per share called up on 5.000 A.; £80,000 
paid; £178,250 considered as paid on 2,500 A,“ 2,500 B,“ and 128, 250 


pref. shares. Mortgages and charges: £24,000. . 


wu 


^. order to kee 


. sidered as paid on 149,993 shares. 


.Kingolite Co., Lid, -A memorandum of. satisfaction to 
the extent of £50 on Januaty Qth, 1916, of debenture dated July 9th, 1914, 
securing £,400, has been filed.’ 


John Spencer, Ltd. (56,764).—Capital, £75,000 in £ 
shares (10,000 pref.). Return dated December 21st, 1915 (filed January Sch. 
1916). 10,000 pref. and 1,027 ord. shares taken up: £55,135 considered as 
paid on 11,027 shares. Mortgages and charges: £25,000. 


Robert W. Blackwell and Co., Ltd.—Capital, £250,000 in 
£1 shares. Return dated January 14th, 1916 (filed January 27th). All shares 
taken up; £1 per share called up on 100,007; £100,007 paid; £149,993 con- 

Mortgages’ and charges: Nil. 

Aluminium Foil Co., Ltd.—Mortgage dated December 
8th, 1914, to secure £1,300, charged on the Bridge Road Engineering Works, 
Harlesden. Holders: International Foil Co., Ltd., 195, Strand, W. C. (Regis 
tered February 2nd, 1916, pursuant to Order of- Court). -> 


Pernambuco Tramways and Powér Co., Ltd.—Issue on 
January llth, 1916, of £100,000 debentures, part oí a series of which’ parti- 
culars have already been filed. wt „„ (ees 

Enfield Electric Cable Manufactnring Co. Ltd. Deed 
further charge on certain hereditaments and premises daicd>Jariuary 
1916 (supplemental to mortgage dated November 5th, Ir ure 
Holders: Viscount Grimston, The Camp, St. Albans; G. J. ; €, , West 
Campbell Street, Glasgow; and F. Plutte, Fountainbtcaa, Dacres Road}, Forest 
Hill, S.E. : : dE: UR 


Bourne End Electric Installation Eo: Ltd. . (98,428) .— 
Capital, £5,000 in l shares. Return dated December 30th, 1918.. 1,000 
shares taken up; 47 paid; £993 considered as paid. Mortgayes‘and charges: 


452,000 , 
(89.947).— 


Westinghouse Cooper Hewitt Co,, Ltd. 
Capital, 720000 in £l de de Return dated December 170, 1938. Al 
shares taken up; 9s. 6d. per share called tp;- £14,250 paid. Mortg and 
charges: Nil. 0L MEE. V 


. 
U 


CITY . NOTES | 

i Kx: uoc : 
j Mr. WALTER Lear, presiding at the annual 
St. James’. meeting on Tuesday, said that they had to 
and Pall Mall recognise that their industry had yet to 
Electric Light euffer for an indefinite time under conditions 
Co., Ltd. which were wholly adverse and brought no 
war profits. Last year they set aside £4,500 
to be used this year for the equalisation of dividends, hoping 
to maintein the rate at 10 per cent., but conditions had been 
worse than they anticipated. Their estimate of reduced 
revenue was correct, but expenses had exceeded the estimate 
by £3,000. The loss of profit due to the war was, therefore, 
about £12,000 additional, and' they were only able to pay 
8 per cent. The iner expenditure showed itself chiefly 
in the accounts of the Central Co., on which they relied 
more and more for their supply. The cost of the unit for 
electricity purchased had risen materially, and it had been 
thought desirable by the two companies concerned that, in 
down the cost, the Central Co. should not 
declare a dividend for 1915; they would thus be that amount 
short in next year's revenue. They had had to renovate the 
plant at Grove Road Works, and had added a large new turbo- 
generator and boiler plant. A large reserve of coal had had 
to be held. These two causes involved considerable capital 
expenditure, which must be provided by the companies until 
it could be made up out of the large provision for depreciation. 
For this reason they were proposing to extend the borrowing 
powers. They had entered into an arrangement with their 
neighbours, the Marylebone Borough, for mutual support in 
the event of certain emergencies. 64 of their men had joined 
the Colours, and six had been killed. Theirs was accepted as 
a public utility undertaking, and a number of their skilled 
staff were to receive war service badges. Their investments, 
which cost just over 455, 000, stood at £45,716 at December 
last. They were not ear-marked for any special purpose, and. 
unless some unforeseen necessity arose they intended to hold 
them until the liquidation of the business. If at that time 
there was depreciation, it would be a capital depreciation, 
and would have to be met out of the capital reserve fund. 
It was not a depreciation that muet be made good out of 
revenue. In regard to the future, if the war stopped to- 
morrow they would at once step back into their previous 
prosperity, but while the war continued profits could not 
Improve. The revenue showed unexpected elasticity in the 
second half of 1915, and there was & real growth due to 
extended electrical power and heating business, and to some- 
what increased charges to consumers. That increase had been 
well received, and they would profit more by it in 1916 than 
in 1915, but it was not & resource upon which they could 
largely depend. There came a point at which any increase 
of charge simply meant that the demand was cut down. They 
looked to increased heating and power demand to make up 
for the shop lighting loss. The report was adopted, and a 
resolution increasing the borrowing powers to the extent of 

£50,000 was also carried. i 


Lamps, motors, &c., connected increased 


Westminster during 1915 from 41,201 xw. to 42,950 Kw. 
Electric Supply Out of profits £2,000 has been set aside, 
Corporation, together with £500 received for founders 


Ltd. shares cancelled. in 1897, to the reserve 
fund; these sume more than cover the low 

on investments realised during 1915. Affer allowing for depre- 
ear 1 5 oe and oo charges, ano paying 8 per 
cent. final on the ordinary shares, m cent. I 
year, £1,518 is carried forward, Unita sold 95,485,878 (includ- 
ing 4.c. supply of 1,267,258); used on works 325,690. Annual 
meeting: February 23rd. ` . 
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Mr. JogN BoorB, at the annual 1 
National on February 9th, said that the company ha 
Electric Supply had to face the loss of many reliable men, 
Co., Ltd. increasing expenses for fuel, rates and taxes, 
and for the greater part of the year a falling 
revenue; but new consumers had enabled them to end the 
year with a record output for December. They had had to 
pay more for loans, and had now raised the rate of interest 
to 43 per cent. and 5 per cent. 
taken out, allowing for the installation of one of the latest 
and most efficient turbine sets, by which substantial saving 
would bé effected in the fuel account. The balance on the 
net revenue was £13,355, against £15,240 a year ago. With 
4n increased output and new machinery, the company was 
in an excellent position. 


The net profit for 1915, including £15,334 
Davis and brought forward, after allowing for depre- 
Timmins, Ltd. ciation and manager's commission, waa 
£61,555. After putting £5,000 to general 
reserve, to income-tax account £2,600, to depreciation on in- 
vestments £452, paying 6 per cent. on the preference shares, 
and 8 per cent. on the ordinary, plus a bonus of 15 per cent. 
free of tax, £39,092 is carried forward subject to the special 
taxation of the year, the amount of which is at present un- 
ascertained. For 1914 the dividend was 8 per cent. and the 
bonus lo per cent. Annual meeting: February 24th. 


The net profit for 1915 was £23,634 (1914. 

Electrical £2,964; 1913, £2,569). Steady progress is 
Distribution of again reported, and in view of the increased 
Yorkshire, Ltd. expenditure, the lighting restrictions, and 
other difficulties occasioned by the war, the 

results are very satisfactory. After including £602 brought 
forward, £1,000 is put to reserve, 6 per cent, is paid on the 
ordinary shares, and £1,031 is carried forward subject to 
directors’ remuneration. The company's strong position is 
largely due to its close association with the Yorkehire Electric 
Power Co., and to the benefits of agreements with that com- 
pany for bulk supply and management. These have enabled 
the year's difficulties to be met in a manner and at a cost 
which would not have been possible with separate generating 
stations and a separate organisation. The Selby and Stanley 
Provisional Orders have been granted, but they will not come 
into force until after the war, nor will further applications be 
considered by the Board of Trade during the war, save under 
exceptional circumstances. Annual meeting: February 29th. 


Smithfield Markets Electric Supply Co., Ltd.—The gross 
profit for 1915 was £4,250 (£4,576 for 1914), and the net profit 
£2,816 (£3,139 for 1914). £400 has been put to debenture stock 
redemption, and £1,250 to depreciation. After paying the 
dividend of 2 per cent., £1,296 is carried forward. e output 
was maintained, but costs increased. Matters in dispute re 
existing oil plant have been settled on favourable terms and 
the cost charged to capital. An improved design oil gene- 
rating set, to replace the last remaining steam set, will be 
ready for working in the early epring. 


Cambridge Electric Supply Co., Ltd.—During 1915, 99 
additional consumers were connected and 1,067,081 units were 
supplied, an increase of 55,246. The profit was £9,359, plus 
£2,647 brought forward. Debenture and other interest ab- 
sorbed £1,793, £3,000 is put to depreciation fund, and, after 
paying 5 per cent. for the year on the ordinary shares, £2,753 
is to be carried forward. The 1914 dividend was 6 per cent. 
Annual meeting: February 23rd. 


Crossley Bros., Ltd.—Final dividend 3 per cent., making 
5 per cent. for the year. The amount to credit of revenue 
account for 1915 was £99,015. £20,000 has been placed te 
reserve and £30,330 is being carried forward. Capt. Eric 
Crossley has been elected to the board in place of the late Mr. 
Brian Crossley (killed in action). 


Central London Railway Co.—A dividend of 14 ver cent. 
is declared on the undivided stock for the past half-vear, 
making 3 per cent. for the year; one of 2 per cent. on the 
preferred ordinary, making 4 per cent. for the year; and one 
of 2 per cent. for the year on the deferred ordinary, carrying 
forward £16,685. 


Metropolitan District Railway Co.—After paving the divi- 
dend on the 4 per cent. guaranteed stock, and 44 per cent. 
on the 44 pref. stock, a dividend of 14 per cent. is paid for the 
last half-year on the 5 per cent. second pref. stock, making 
3 per cent. for the year, carrying forward £13,952. . 


Chelsea Electricity Supply Co., Ltd.—For the last half of 
1915 the ordinary dividend is to be at the rate of 4 per cent. 
per annum, making 4 per cent. for the year; carrying forward 
about £3,260. The dividend for 1914 was 5 per cent. 

London Electric Railway Co.—After paving the full divi- 
dend on the 5 per cent. pref. stock, a final dividend of 2 per 
cent is to be paid on the ordinary shares, making 14 per cent. 
for the year, carrying forward £19,303. P US 


Telegraph Construction and Mointenance Co., Ltd.—In | 


addition to the interim dividend of 5 
dend of 10 per cent., together with a 


r cent, a further divi- 
onus of 12s. per share, 


are now announced. The 1914 distribution was at the same 


rate. 


National Boiler and General Insurance Co., Lid.— Total 
dividend for 1915, 30 per cent., less taaka . | 
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Underground -Electric Railways Co. of Londen, Ltd.— 
After paying the full interest on the 6th per cent. first cumu- 
lative income debenture stock, and on the 6 per cent. income 
b. nds, £38,500 is to be carried forward. 


Liverpool Overhead Reilway Co.—For 1915 the gross re- 
ceipts were £95,232, and the working expenses, including 


appropriation to reserve funds, were 464,435. Passengers 
carried 15,082,502, as against 13,361,944 in 1914. After paying 
5 per cent. on both classes of preference, and 34 per cent. on 


the ordinary shares for the year, £6,873 is carried forward, 
Annual meeting: February 22nd. : 
London Electric Wire Co. and Smiths, Ltd.—Distribution 
on the ordinary shares for 1915: 124 per cent, (74 per cent. 
dividend and 28. 6d. bonus) £50,000 is put to reserve and 
428,559 is carried forward. For 1914 the dividend wae 10 
per cent. | | " 
Mather and Platt, Ltd.—Ordinary share dividend for 1915. 
124 per cent., lese tax. i i 
Fredk. Braby and Co., Ltd.—Interim dividend on the ordi- 
nary shares: 5s. per share, free of tax. | | 
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STOCKS AND SHARES. 


TUESDAY EVENING. 


Alteration in the form of this Stock and Shares article and 
price lists is rendered grate of course, by the Govern- 
ment's action with regard to the supply of paper. Journals 
have to make the best of it they can, without raising unneces- 
sary fuss; and so, so far as this particular section of the ELEC- 
TRICAL REVIEW 18 concerned, we say no more than to hope 
that the excision of various quotations from our liste of eecuri- 
ties will not be a matter of noticeable inconvenience to any 
of our readers. From time to time, it is proposed to add to 
the accompanying tables others of securities such as these 
which we are taking out this week; and, as it has been said on 
former occasions, if there are prices which friends of ours find 
it difficult to obtain, we ehall be always very pleased to do 
our best to get them. "og 

Round the Stock Exchange markets are generally hard. 
There is a slight yielding in the prices of Consols and some of 
the other gilt-edged stocks, thanks to the permission just 
given by the Treasury to the French holder of British etocks 
and shares that he may sell in London markets, under stated 
restrictions. "This has dislodged a certain amount of stock 
which wae held on French account, eeeking opportunity for 
some time paet,to be allowed to sell. Moreover, the shadow 
of the next War Loan once more drags across the investment 
markets. It was driven away in the early winter by the issue 
of Exchequer Bonds; but its advent cannot be delayed much 
longer, and the probable date assigned to it at present is 
somewhere in April. 

The electric lightmg markets are somewhat inclined to 
heaviness. Chelseas eased off to 33 on the reduction in the 
dividend from 5 per cent. to 4 per cent., but otherwise the 
list of West End shares is unchanged. South Londons main- 
tain their rise of 34, thanks to the repetition of the 5 per cent. 
dividend. There is a little doing in Westminstere, the price 
keeping hard at £6; while in the preference also there 1s an 
occasional bargain marked in the neighbourhood of £4. 

City of London ordinary slipped back to 12, and the prefer- 

ic of 5s. in each case. The deelines 
were associated with fears as to the ability of the company to 
continue the dividend of 9 per cent. paid a year ago on the 
ordinary shares. Counties are keeping very steady, and at 10 
the price is full of dividend, showing a yield, therefore, of 
over 7 per cent. on the money, provided the distribution of 
last year is repeated. . 

Smithfield Markets Electric Supply Co. shows a net profit 
of £9,816—a decline of £323 as compared with laet year. The 
dividend is maintained at 2 per cent. The shares have not 
changed hands since last October, when a bargain was 
marked at 17s. làd. For 1913, by the way, the dividend was 
23 per cent. : 

British Westinghouse preference have eased off to 44s. 6d. 
British Aluminium fell sixpence to 228.; there are some 6 per 
cent. preference on offer about 18s., which are cheap as com- 
pared with a good many other of the £1 preference shares so 
popular at the present time. Why there should be a run 
after this particular class of shares it is difficult to see. but, 
in point of fact, the preference issue of any sound industrial 
company is readily taken nowadays, and at a price which 
looks extravagant when it is compared with the quotations for 
trustee securities. 

The Home Railway market is quiet, with Underground 
Electric incomes once more the principal feature of strength. 
The price has risen another upon the declaration of the full 
£3 per cent. interest on the bonds. The other dividends from 
the Associated Electric Railway companies are in accordance 
with general expectation, but it must be confessed, now. that 
the dividend is out, that none too much certainty was felt 
about the before-mentioned coupon for £3 being paid in full 
next month, although the odds were strongly in favour of it. 
Metropolitan ordinary stock is a dull market at 24, at which 
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price it still looks too high. Districts loiter about 15, and 
there is no alteration in Central London stocks. 

Brazil Tractions have risen to 514, thanks to a recovery in 
the Rio exchange to le., a subsequent reaction to 11 15/16d. 
being regarded as negligible. The rally wipes out the greater 
part of last week's fall. Anglo-Argentine Trams are wanted, 
and most of the other securities associated with the Argentine 
Republic have come into request, from the National bonds 
downwards. Mexicans are very weak. No thee changes 
are marked in the prices, but the feeling o disappointment 
dee i mainly concerned with the failure 
of the United States to take any real steps towards the settle- 
ment of the country. 3 

The Telegraph market is scarcely so firm. Eastern ordinary 
has recovered 10s., after its fall of last week; but the Anglo- 
American group is a little easier, and Globe preference went 
back to their par value of 10. West India and Panama shares 
are 1/16 lower. New York Telephone bonds keep at 1013, the 
Government price. More business in Marconis hae resulted 
in the quotation improving to 1 31/32; but the subsidiaries 
are dullish in tone, Americans, for instance, being 168. 3d. 
and Canadians about 6s. 6d. | 

Telegraph Constructions, in the manufacturing group, are 
£1 up at 37; and at 103 British Insulated ordinary ehow a 
5s. rise. Bab & Wilcox keep steady. The armament 
group i dull, though the Webley & Scott do. shows its profits 
quadrupled, ae comp with those of a year ago. The 
rubber market is active and strong, the raw material havin 
risen to 3e. 7d. per lb., which brought in a fresh accession o 
buyers for all the popular ehares. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Houn BrsorarovfY Comranmes. 


Price 
Dividend, Feb 15, Riseorfall Yield 
1914, 1916. this week, p.o, 
Brompton Ordi ee eo ee 10 3. om £3 18 4 
Obaring Oross eo ' oo 6 . = 7 210 
do. do. do. 4$ Pref, eo 4 e l 6 0 0 
aspe IS In ee oe oe ee H 19 — ri ; 
V 108 € 51 7 
Oounty of London ee ee ee 3 10 — 1 0 0 
do. do. 6 per cent. Pret, .. 6 10} — 619 8 
Kensington ee ee oe 9 . 6 — 710 0 
London eo ee é i — 8 8 é 
do. do. 6 per cent. Pref, ee 6 4 — 7 1 2 
„ d 8 = 110 0 
2. James’ Hall Mai. 0l 89 3 - 43 8 
South Metropolitan Prei. . 9 1 = 614 0 
Westminster ee oo ee 9 6 om 110 @ 
TRLEORAPHS AND TRLSPRONSS, 
Anglo-Am, Tel Pref, .. T m 0 ic ~] 519 0 
„ 25 I? 2 ME UH ue $10 8 
Bb ol. 7 = 830 
E Srtension ee oe ee q 1 — „ 6 6 0 
Benern Tei. Ord. ee eo eo 7 127 +È 6 5 6 
Ghobe Tei. and T Ord, eo ee eo 6 i 10} — 66 19 6 
do, 9 eo ee ee 6 10 — 4 ’ 6 0 0 
Dota. vlc of Z $15 4 
eon s. s. 5 n B 1 1 581 
Now York Tel. . ee ee eo tà 101 — 484 
Oriental Telephone " ee ee 10 nh — 618 6 
5 ee oe ee 1 ) ET 1919 8 
egt ee ee ee = 
estorn Telegraph ee ee co q ut — M: 4 6 
Hous Rans, i 
Oentral London, Ord, Assented .. 4 09 — 616 0 
Wan nie, . . E ET Au 
Underground Wlectrio Orđinary . Nil 1 ue Nil 
do. ae A n ee ee Ni} . -— 8d. NI 
do, » Income ee 6 Big +% *8 2 0 
Foasren Tuns, 40, 
Adelaide 6 per cent, Pret, oe 0 6 — 6 0 0 
Angio- arg. Do irea Pret. ee d — 618 6 
40. And Pref. .. oo -— 717 2 
40. 6 Deb. ee ee 6 — 6 b 8 
Brasil Tractions .. .. .. „% 4 čl; xà +18 717 0 
Bombay Bleotric Pref,.. .. „ 6 10 xd — 600 
British Columbia Elec. Rly. Poa... 5 55 — 9 110 
U do. Preferred .. — 87 — Nil 
do. Deferred .. — B4 — Nil 
do. do. Deb. ee 43 64 : — 6 12 10 
Mexico Trams 6 per cent. onde. — 42 — Nil 
do. 6 cent. Bonds ee — 89 — Nu 
Mexican Light ER ee ND 99 — Nil 
do. Pret. ee eo eo Nil t8 — 
do. Bonds ee ee — 43 — — 
MawuPAOTURIRG CompAxime., 
& Wiüocorz ee ee eo 14 90 = 6. 6 8 
wm Aluminium Ord, oo - b 23/- — 6d. «1^ 0 
British insaiated Urd, .. o „ 18 103 + 619 6 
Brin Wasungnonse Pref. . .. 1à 416 - 6d. 611 4 
OMlenders .. .. .. „ „% B u * à 6 10 6 
6 ee [IJ ee eo 6 — 5 17 8 
Oastner- Kellner ee ee ee ee 90 — 6 8 0 
& 48 pd. ee rx 0 ee Nil fe — Nil 
. P peta oe ee NG 12 — Ni 
do, do 5 9% b. ee ee 8 60 -— 8 6 8 
vie ction ee 0 [17 0 15J- — 8 0 0 
Gea Heo. Prei. 8 14 + i $185 
Henley oe ee ee eo ee + 
do. Pref, .. ee ee oe 4$ 4 — 6 6 0 
Mon Tf ee ee ee ee 10 — *19 19 0 
Om .. v6 89 9 +1 7 8 6 


* Allowance made for dividends being paid free of income- è 
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MARKET - QUOTATIONS, 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, February 16th. 


Lateat Fortnight's 
CHEMICALS, ac. Price. Inc, or Dec. 
& Aod, Hrdrochioge 0 ee per owt, ve ee 
a i] trio ee eo 2 ee 90 ee ee 
& „ Oxale T ee eo per Ib, Mt 
8 n Bulphurie ee ee ee per owt, 2 " 
a Ammoniac Bal ee s» £70 Sra 
a Ammonia, Muriate (large crystal) per ton £64 * 
a powder oe ee oo " ee 
2 orem e dre oe oe 10 228 ee 
a Borar.. ee . e ee 90 22⁵ ee 
a r Sulphate .. ve ee x £45 . 
a Nitrate m ee ee 10 oo eo 
2 * Pec e o 1 7 i : 
e Methylated $ ee ee per gal. ee ee 
a Potassi ato, in casks per Ib. ae E 
a Potash, Caustic (88/90 1 i ee per ton ee ee 
a » lorate .. T ee per lb, 1/8 ss 
a * Perchlorate oe ee oe 1/6 ee 
a um, Cyanide (98 . E Nom. ee 
(for mining parposes only) 
oe t Magnesia eo ee — a. ais ee 
bate oe ee eo 
2 Balchur, Bublinsed Flowers ip 418 80/- ino. 
a ‘ie Recovered oe ee " 2 s% 
2 „ cy ELA Sa) " » . 49 is 
3 es Chlorate ee ee 5 per Ib, ^). se 
a i. per lb, 94. id. ine 
METALS, do, 
6 Aluminium in ton lots... per ton T sè 
b " Wi in ton 85) 
(1 to 14 8. W. G.) " 3d vds 
b abbia n lote .. » us 858 
6 Brass rolled metal T to 13" basis) per Ib, 31/81 eo 1/43 lid. ino 
ican. % |ia Be 
6 90 oe ee e oe e. a 
"T to led. ino. 
: 7. . .. per ton 1 [115 ino. 
g " est ee oo so " £1 £12 inc. 
E n ry — c. „ " 25 au = 
„„ „ 168 £12 ino, 
$5 e H.O, Wire per Ib. 1145 faa. ine 
d owe * 
#EboniteRod " „ „ . 4 a 
f m eet ee oe ee " 2/6 eo 
5 eo „ " Ano vs 
b Indis-rabber, Para fine. . s 9/2 d. inc. 
Iron Pig (O warrants) .. pet ton 94/ / [8 inc. 
i, W v, No. 8, P.O. qual. " 280 Vs 
g Lead, Pig.. ee 00 B #82 15 10J- ino. 
g Mercury eo ee ee eo per bot, £16 19 6 to £16 15 ee 
e Mica (in original cases) small .. per lb, 6d. to 8/- wi 
9 n " 10 1 8/6 to 6 ^ 
o * ee E 1/6 to 14/- & up. . 
1 wire, &o, ° as Nom, . 
A * a rolled bare & x $e " 
e a rolled strip & sheet 7 as aa 
o Piatinam ".. .. . es Der 08, EP ; 
[erc a conas Wire s% o — 1/6 ks 
e Tin, Block aglia) o 7. E % Ai 
0€. to ee ee per ee 
^ Anu. per ton ee 
É Sino, And (Vieille Montagne bud! . Nom, 


a G. Boor & Oo. b Baward Til) & Oo, 
b Tho British Aluminium Oo., Ltd. 4 Bolling & Lowe. 
c Thos, Bolton & q^. n k Morris Ashby, Ltd. 
d Frederick Smith & Oo, J Richard Johnson & Nephew, Ltd. 
o F. W & * m P. Ormiston & Sons. 
f India-Robber, Gutte-Percha o Johnson, Matthey & Oo, Lid. 
Works Oo., Ltd, $ 
P, 


City and South London Railway Co.—Final dividend 23 
per cent., making 5 per cent. for the year on the 5 per cent. 
pref. stocks, carrying forward £9,027. | 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
—Final dividend on the ordinary ehares 4 per cent., making 
4 per cent, for 1915, as compared with 9 per cent. for 1914. 


Newcastle and District Electric Lighting Co., Ltd.— 
Owing to war conditions no dividend is recommended for 


1915. For 1914 8 per cent. was paid. 


London Electric Supply Corporation, Ltd.—Dividend on 
the ordinary shares 3 per cent. for 1915, as compared with 4 
per cent. for 1914. 


Tottenham District Light, Heat and Power Co.—The 
electricity department receipts for 1915 were £574, and the 
expenditure was £547; balance £27. 


Lagi 
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NOTES ON ELECTRIC WELDING PRACTICE. 
: ./ : 


(Concluded from page 184.) | 

As a final example, fig. 27 shows the Clarkson 
system of building up steel wheels for automobiles 
by butt welding. Radial bosses on the drop-forged 
nave A are drilled and machined externally to form 
a short tubular section of diameter and area equal to 
that of the tubular spoke B, which is then welded in 
place. Atthe outer end a rim attachment, consisting 
of a tubulat section (equal to that of the spoke) ex- 
panding in the form of an elliptical '' bell" to the 
curved flange plate, is welded to the spoke, and the 
rim is then shrunk on after machining the periphery 
of the attachment plates. An exceptionally strong 
and neat construction results. | 

“ After-working.’’—After completing an electric 
weld, and usually whilst the metal is st. hot. a 
thermal or mechanical treatment may be given with 
a view to relieving possible internal stresses, harden- 
ing or softening, or to remove or re-fashion extruded 
material. In arc welding the arc may be played 
by a skilled workman so as to prevent severe con- 
iraction stresses being set up, and it is common to 
hammer the joint by hand whilst it is cooling. Per- 
«ussive welding does not heat the work appreciably; 
no thermal after-treatment is required, and the only 
mechanical finishing necessary is to grind off the fin 
which is quite thin but usually sharp. 

If it is required to anneal a butt welded joint, it is 
only necessary to increase the jaw separation some- 
what and pass a gradually decreasing current (con- 
siderably less than the welding current) through the 


LÀ M 


ooo 


~ FIGs. Zi- X. 


joint. If the material has to be hardened it can be 
heated to any desired degree electrically and then 
queriched. Opening and closing the switch so as to 
pass the full welding current intermittently is a pos- 
sible means of causing moderate heating, but is not 
tecommended for. regular practice. Incidentally, it 


may be noted that resistance heating " in a butt 
SA 
L 
66 000 
Welding 8 d 
Terminals : — K EZ 
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or spot ‘welder can often be üsed very advantageously 
to heat parts for bending, forging, hardening or 
annealing; whether or not welding is actually per- 
formed. Annealing is essential at welded joints in’ 


high carbon and certain other alloy steels. On the 
other hand, a weld in copper is soft, so that if the 
joint is in wire which has to be redrawn, the whole 
should be annealed. 


~. 4' $ Dotted 
oe: Curves 
Solid , 
8 Curves ` 


Often it is desired to leave a welded joint of the 
same size as stock in which it is made. This is prac- 
tically the case if sheets are chamfered and arc 
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welded, but in butt-welding a burr is necessarily - 


formed, which may be swaged down by hand or 
automatically by hammering or pressure. Fig. 28 
shows in principle a means of overcoming the dith- 
culty of true edge-to-edge butt welding between thin 
sheets and also of reducing and smoothing the burr 
formed. T | 
To form a smooth joint between two bars the end 
of one may be split and splayed as in fig. 29, or 
shaped as in fig. 30, so that when welding heat is 
reached, and the jaws jy and swaging blocks ss are 
all moved inwards, practically a cylindrical joint re- 
mains. There is obviously a risk that full welding 
heat will not be reached all over the section and that 
foreign material may be included in the joint. For 
most purposes a plain butt joint is simplest and best, 
the burr being ground off if necessary. The objeci 
of the special arrangements shown in figs. 29 and 30 is 
not so much to avoid a burr (which could be ground 


off) as to prevent shortening the stock whilst still per- 


mitting that displacement of metal at the moment of 
welding which is necessary for satisfactory union. 
A method serving the same end and tending to greater 
reliability in the body of the weld is to force in a- 
filling pellet or strip of metal at the joint, sub- 
sequently grinding off surplus material. 

Current Supply, Regulation and Consumption.— 
Generally welding equipments are sold complete and 
installed under expert supervision so thàt arrange- 
ments for current supply are generally suited to the 
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work to be done. Though well known to every 
electrical engineer, it is not so generally appreciated 
amongst those using or interested in welders that 
only 50 or 60 volts is needed or can be used effectively 
by a carbon arc (less by metal arcs), so that a low 
voltage motor generator is generally good business. 
A constant current generator overcomes much of the 
difficulty of drawing a steady arc of suitable intensity 
on the work itself. Connections for the Kramer 
constant current, commutating pole dynamo are 
shown in fig. 31, where c represents the commutating 
pole winding, se a differential series field winding, 
Sh a shunt field system, and Ex a separately excited 
fine wire field winding. By adjusting the regulator 
RI, the dynamo voltage is controlled whilst the regu- 
lator R2 adjusts the welding current. Once adjusted, 
the latter remains constant over a considerable range 
of weld resistance (e. g., 150 amps. from o to 0.5 ohm 
weld resistance, falling to roo amps. at 1.1 ohms). 
Since a single arc welder is rarely employed, and 
since some hundreds of amperes each is a reasonable 
average, supply has to be taken from power or trac- 
tion mains, and this renders a low voltage set com- 
mercially essential. The latter should be used with 
a switchboard containing voltmeter and ammeters, 
‘controllers for the motor and compound generator, 
and an automatic short circuiting switch. Alterna- 
ting current is not suitable for arc welding. 
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Percussive welding needs only a large electrolytic 
condenser and charging motor generator, the general 
arrangement of the. circuit being as in fig. 32, where 
G is a c. c. dynamo charging a discharge circuit RI, K, 
L through a variable high resistance R2. The switch 
s short circuits the lines MM whilst work is being in- 
serted in the welding jaws AB. By a suitable me- 
chanical device, the switch s is opened (permitting k 
to become charged), and the falling jaw a is released 
practically simultaneously. The welding action which 
occurs directly the piece a reaches B has been de- 
scribed already. ` l 

The current consumption in a butt weld is reckoned 
by thousands or ten thousands of amperes, though 
the p.d. required across the weld is only a few volts. 
Obviously alternating current supply is the only prac- 
ticable solution, primary supply at 100 to 500 volts, 
single phase, 50 cycles being convenient. Regulation 
of the secondary current may be by reactance in the 
primary, by varying the primary turns or by varying 
the supply generator excitation if a special generator 
be used. Varying the effective primary turns, say 
to 75%, 50%, and 25% maximum,. by a plug 
switch (this eliminating the risk of short-circuiting 
turns), gives coarse control which can be amplified 
by finer sub-division, by reactance, or, to some ex- 
tent, by varying contact pressure between the pieces 


heated. The circuit is naturally opened in the 
primary to save damage to switches, jaws or work, 
by attempting to interrupt the heavy secondary cur- 
rent directly. If considered necessary, a choker with 
rising and falling core can be used to smooth out 
the current demand. All but very heavy welders can 
be run unbalanced on one phase of a 3-phase power 
network. ) 

As regards actual energy consumption, this has 
formed the subject of a number of spécial papers and 
articles, and really demands detailed treatment since 
the mechanical form of the work modifies’ consider- 
ably the energy consumption for a weld of given area 
(an extreme case, for example, being the difference 
in consumption for a weld between two bars and a 
weld in a small ring of the same sectional area). 
Within comparatively wide limits, and particularly in 
the case of butt welding, a satisfactory joint can be 
made with a certain current for a certain time, or with 
a less current for a longer time. Naturally the energy 
consumption is greater in the second case, owing to 
tne greater heat losses, and for every piece of work 
there is a best all-round current and time. The per- 
missible range of current is much greater with 
wrought iron or mild steel than with brass or 
aluminium. + 

A collection of curves based on data from a variety 
of sources is presented graphically in figs. 33-35; fies. 
33 and 34, referring to butt welding, and fig. 35 to spot 
and lap welds: the curves can only be accepted as a 
general guide, since the number of variables is great 
and their effect complicated. Somewhere about $ cb. 
in. of metal per Kw.-hour can be filled into blow- 
holes, etc., using a metal electrode arc process, and 
from 10 to 20 ft. per hour of seam can be arc welded 
in steel plate according as the latter is } to 3 in. thick. 
On repetition work surprising outputs can be at 
tained in butt and spot welding machines, though the 


actual figures depend largely on the exact mechanical 


form of the work. Hoops and tires from 2 to 9 
inches in width can be welded at the rate of 10—15 
per hour; 600 to 1,000 or more spot welds, each equi- 
valent to at least one rivet, can easily be made per 
hour, and chain links can be welded at a similar rate. 

An immense variety of electric machines are now 
available to meet practically any needs. One or other 
of the basic systems, arc, resistance or percussive 
welding, 1s emploved in each case, the distinction be- 
tween the innumerable machines operating on each 
system lying in such important mechanical details as 
jaw opening and closing gear, upsetting mechanism, 
contact cooling, and general arrangement of con- 
trols. The art and science of electric welding have 
been brought to such perfection that there are few 
metal-usine industries in which electric welding does 
not or could not find very advantageous application. 


r4 


BRITISH TRADE AFTER THE WAR. 


(Concluded from page 165.) 
On the subject of trade exhibitions, the Sub-Committee 
says :— 


Trade 
Exhibitions. 


"It was the general opinion that the 
organisation by private enterprise of exhibi- 
tions for financial profit, including and 
encouraging retail stalls, entertainments and 
side shows, is of no eubetantial benefit to traders; on the 
other hand, the highest appreciation was expressed of the 
British Industries Fair organised by the Board of Trade, and 
it was urged upon us that the Fair should be repeated and, 
if poesible, made an annual institution. Emphasis was laid 
on the necessity of maintaining the Board of Trade control, 
and of stringently enforcing the rules as to exhibition by 
manufacturers only, and the exclusion of the general public. 
It was also euggested that the longest poesible notice should 
be given, so as to give over-eea buyers ample opportunity to 
attend. The B.E.A.M.A. represented that in their opinion 
the expenditure of Government money on British participation 
in recent international exhibitions abroad had not greatly 
benefited British industry." 
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The Committee recommends that the following broad principles 
should be adopted in respect of future trade exhibitions :— 

(a) Trade exhibitions should be held under the control of 
the Board of Trade. 

(b) Exhibitions should be exhibitions of manufacturers' 
wares for traders, and should not be organised with a view to 
attracting the geugral public. 

(c) Exhibitions should not be too general in scope, but 
ehould be for a limited number of branches of industry at a 
time, according to the importance and dimensions of each 
particular industry in this country. 

(d) At least one year's notice of the intention to hold any 
particular exhibition should be given to manufacturers. 

AS regard the Merchandise Marks Act, 
Trade practically all the witnesses urged that 
Marks. the provisions of the Act should be strength- 
ened so as to require compulsory marking 
indicative of foreign origin, that such marking should be 
on every imported article to which the requirement extends, 
and that mere marking of the wrapper or other packing sbould 
not be sufficient. In the case of glassware it was suggested 
that the marking should be in the glass itself. A number of 
witnesses expressed strongly the opinion that goods of enemy 
origin should be marked distinctly with the name of the 
country of manufacture, and not with some less definite indi- 
cation, such as foreign made or not British.“ 

„Some of the witnesses 8 that the Customs should pre- 
vent the entry into this country of goods which bear infring- 
ing trade marks, but it would appear that the existing 
arrangements in this respect are not fully known or under- 
stood. We understand that the Customs have at present a 
system of registration of trade marks, the pro of manu- 
facturers, dealers, or traders in this country. nder this 
system a manufacturer who has reason to believe that his 
name or trade mark is one not unlikely to be imitated so as 
to constitute a forgery may apply for registration for his 
name or mark. On such registration being completed the 

me officers are apprised, and in the event of any goods 


bearing such name or trade mark being observed by them in - 


the course of their examinations, the firms registering are 
immediately informed, and on their statement that the marks 
are infringements, the detention of the goods is continued. 
bond is entered into by the firm to cover this detention, and 
unless some satisfactory arrangement is concluded between 
the importer and the possessor of the infringed mark the 
goods are in due course confiscated.” 

The Committee received various representations respecting 


the protection of British trade marks abroad. Its recom- 
mendations are as follow :— 
(2) All German and Austrian goods im into the United 


Kingdom should be required to be marked with an indelible 
mark Made in Germany," or Made in Austria-Hungary,” 
and goods imported from other foreign countries should be 
similarly marked either with the country of origin or with the 
words Foreign made or Not British.“ Such marking 
should be in all cases on the actual goods, and not merely on 


e package. 

(b) Alien firms and alien-owned companies should be prohi- 
bited from registering in the United Kingdom trade marks 
containing English words. | 

(c) The Government of India should be urged to reconeider 
e 97 of the establishment of trade mark registration 
in India. 

_ (d) Ae regards the entry into this country of goods bearing 
infringing trade marks, there seeme nothing to complain of in 

Customs practice set out in the above quotation, as a 
ublic department cannot be called upon to undertake actions 
or the protection of private rights, and we endorse it, but 
Rue ie an additional requirement which should be put into 
orce, VIZ. :— ' 

As a part of the information to the firm affected by the 
infringement. there should be supplied as a matter of course, 
the names of the consignor and consignee, which have hither- 
to been withheld on the ground that the Customs have no 
power to give the required information, which is in many 
cases actually in their possession. In cases where shippers, or 
brokers, are alone concerned in the importation, the Custome 
should be enabled to require full information as to the original 
consignor, and the actual consignee, as a condition of entry 
of the gonds, and this should be effected by legislation, or by 
regulation, as may be found necessary. In support of this 
view It is only necessary to point out that the first sten in 
any action for infringement is to aecertain the identity of the 
mfringer. and that this should be withheld by a British denart- 
ment, when in its possession, is wrong as a question of policy, 
and really amounts to a screening of the offending foreigner, 
and the confederate recipient in thie country, who is often a 
mere agent of the consignor, occupying a small office. The 
Customs should, therefore, in our opinion, be furnished with 
Decemary powers and required to use them when granted." 

His Majesty's Consular Officers should be directed. eo far 

38 practicable, to watch for, and report immediatelv with the 
fallest details obtainable, cases of the apparent infringement 
of British trade marks, or attempts to pass off foreign-made 


as British.’ 
The B.E.A.M.A. and the Paper Makere’ 
A Ministry Association made suggestions on this sub- 
ef Commerce, ject. The Committee says that the sugges- 
tion is believed to be due ''to a feeling in 


trade circles that the great variety of duties which the Board 


of Trade has to discharge unavoidably prevent that concentra- 
tion of attention on commercial and trade mattere which ie 
desirable." The B.E.A.M.A. further urged that it should be 
the duty of the Ministry of Commerce not only to promote 
trade but ''to champion ite cause against any other Depart- 

ment which seeks to im restrictive conditions." The ` 
Association's witnesses took exception to tbe connection of & 
Ministry concerned in the development of trade with a Depart- | 
ment which issues regulations as to public safety and all 
the numerous regulations which emanate from the Board of 


Trade.“ 


On this point the Committee recommends :— 

H. M. Government should be urged to consider anew the 
advisability of establishing a separate Ministry charged Be 
with the safeguarding and extension of British red an 
trade, and freed from the regulative duties in respect of Rail- 
ways, Shipping, and Harbours, and the duties in respect of 
Labour, which at present devolve upon the Board of Trade.“ 


It was suggested to the Committee that 
Trade the system of Trade Commissionerships | 
Commissioners under the Board of Trade, which has 
and Consuls. roved so successfal in the Self-Governing 
ominions, should be extended to the prin- 
cipal foreign countries. We heard a certain amount of 
criticism of the Consular Service. Whilst no doubt there hae . 
been justification in the past for some of the complaints as to 
the inattention of Consular Officers to commercial matters, 
and their inexperience in regard to them, and weak spots are 
still to be found in the existing organisation, we think that 
the general level of the Consular Service in this respect has 
risen appreciably in recent years. We are of opinion that 
more weight should be attached to commercial knowledge 
and experience in the appointment of Consular Officers, : 
though we recognise that other considerations must be taken 
into account; but in regard to both Trade Commissioners and 
Consular Officers we may point out that we are informed by 
the Board of Trade that numerous complaints are receiv 
from both classes of officials that British traders and their 
travelling representatives do not make sufficient use of them, 
and that the officials are thereby deprived of the opportunities . 
which they desire to have of obtaining at first hand practical 
information as to the particular ways in which they might be 
of service to British manufacturers and merchants.” . 

The Committee recommends on these points: 

* The appointment of Trade Commissioners responsible, and 
reporting directly, to the Board of Trade, should be extended 
to the principal foreign countries.“ | 

The organisation of the Consular Service should be dealt 
with so soon as possible after the completion of the Report of 
the Royal Commission on the Civil Service, with a view to the 
increase of its commercial utility.” | 
The B.E.A.M.A. urged that a Government 

The Metric 1 77 8 should be instituted into the desir- 

System. ability of adopting decimal coinage and the 

metric system both for this country and in 

the Dominions. The use of the metric system is, of course, 

already permissible; as to any Government action beyond that 

we are aware that opinion is divided; and we content our- 
selves with recording these suggestions. 

The Committee recommends : — '' Repre- 

Travellers  sentations should be made to the Govern- 

and ments of the Self-Governing Dominions and 

Catalogues. of the Colonies with a view to the preferen- 

tial treatment of British commercial travel- 

lere in respect of licence fees." 

“ Representations should be made to the Governments of 
such British possessions as levy import duties on imported 
catalogues and trade circulars, with a view to the substantial 
reduction of such duties in respect of the catalogues and cir- 
culars of British manufacturers.“ 

The Committee refers briefly to the in- 
Techuical sufficient importance attached in this country 
Training. to technical training, in spite of the pro- 
gress made in some directions, and the 
advantages which the manufacturers of Germany have derived 
from the more developed and syetematic schemes in opera- 
tion there. Suggestions as to the failure by employere and 
employed alike to appreciate the full importance of technical 
training were made in several instances. We were glad to 
learn, however, that in the glass industry there are signs of 
a marked improvement in this respect.” 
We can almost hear the emile of some .of 
Those our readere as they remember some elec- 
. Continental trical excursions which may not have been 
Tours. in the mind of the Committee when it 
penned the following :— 

“The other matter to which we would direct attention is 

the attraction whieh Continental buying exercises upon British 


distributing houses. The periodical visit (o the Continent, 


combining a business tour with a pleasant holiday, and the 
entertainment provided by German manufacturers, presente . 
strong attractions to the representatives of British distributing 
firms, and is not likely to be given up by them unless there 
are very strong motives for such action. The cumulative. . 
effect of this particular consideration on a large number of 
firms in leading them to prefer to deal with Continental 
makers, even when British firms are offering goods of similar 
quality at competitive prices is, we think, very considerable. 
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M — The Committee says that the preceding 
. Tariff matters were, in the representations made 
Protection. to it, of secondary importance in compari- 


f sion with the question of the possibility or 
otherwise of tariff protection after the war. Practically all 
the representative s and associations consulted asked for 
aae of Protection. The reasons advanced were as 
ollow :— 

- “There is a general fear that, immediately after the war, 
this country will be flooded with German and Austro-Hun- 
garian goods, sold at almost any price, and that the competi- 
tion in price which was going on before the war will 
accentuated, with resultant serious difficulty to all manufac- 
turers of goods of kinds exposed to this competition, and posi- 
tive disaster to those manufacturers who have been encouraged 
to extend their operations, or engage in new branches of in- 
dustry, with a view to capturing trade hitherto carried on by 
enemy countries. . à 

The causes of the ability of German firms in the past to 
undereell their British competitors, on which most emphasis 
has been laid in the representations made to us, are :— 

(a) The low railway rates charged in Gerinany on goods 
for export, and other transport advantages. 

'* (b) The industrial combinations in Germany, which, with 
3 large home market secured to them by the tariff, were able 
to produce on a large scale and to dispose of their surplus 
product abroad at very low prices. 
o) The low rates of wages prevailing in certain industries 
in Germany. 

In some cases it was admitted that lower wages are not 
the cause of the lower prices at which German goods are 
offered. Thus we were informed as regards paper-making 
that ‘the labour bill, for the same class of output, is much 
the eame in Germany as in Bury’; that in the electrical in- 
dustries in 1913 hours of labour were slightly longer in Ger- 
many than in England, wages were about &he same in the 
two couníries, and the etandard of labour was better in Ger- 
h ee : 

“The conviction that the prices at which German goods 
will be offered in the British and neutral markets after the 
war will be even lower than the pre-war quotations is based 
on two assumptions—first, that in some branches of industry 
at least Germany has been accumulating large stocks during 
the war, and secondly, that immediately upon the conclusion 
of peace she will make every effort to recover her position in 
the world's markete, and to crush nascent competition, and 
that in carrving aut that policy cheapness will be a potent 
weapon. Whatever may be the truth as to the accumulation 
of stocks, we do not think the validity of this second aesump- 
tion is open to doubt.“ 


The Committee directs special attention 
to magnetos : 

Prior to the outbrcak of the war the trade in 
magnetos, which are of great importance for all forms of motor-cars and 
aircraft, as well as for other purposes, was virtually monopolised by the 
Bosch Co., of Stuttgart, a very powerful organisation with great resources. 
The result was that at the sudden commencement of the war there were no 
manufacturers in this country, where the normal demand was about 5,000 
Mmaynetos per week; since then it has substantially increased, especially for 
military and naval purposes. A number of British firms took up the manu- 
facture, and with the assistance of Sheffield in respect of the production of 
magnet steel, they have succeeded in making magnetos which have passed 
the Government tests and are asserted to be as good as the Bosch products. 
The firms are ceceiving large Government contracts, and there seems to be 
no doubt that in this instance (which is specially important as being one of a 
** key "" industry) a considerable British manufacture could be built up which, 
inter alia, would guard against a repetition of the serious difficulties caused in 
the early stages of the war by our dependence on foreign supplies. The one 
obstacle is the reluctance of the firms concerned to commit themselves to 
further capital outlay, and the unwillingness of outside capital to come to 
their assistance, unless assured of some security against the strenuous efforts 
which the powerful Bosch concern will undoubtedly make after the war to 
break down the new British enterprise. The representatives of this industry 
asked that Government assistance might be afforded them in the shape of 
(1): an undertaking that the Government Departments concerned in motor 
transport and the air services would undertake to make use only of British 
magnetos made (so far as practicable) only of British parts—such undertaking 
to be for a term of vears after the conclusion of the war; and (2) the extension 
to all magnetos of the import duty of 331 per cent. imposed upon magnetos 
imported as parts of motor cars. We reported to the President of the Board 
of Trade that, in view of the importance of the manufacture of magnetos for 
military and naval purposes, its position as a key industry,“ the efforts 
which the manufacturers have made, and the undoubtedly severe competition 
from the powerful Bosch interests which they will have to encounter after the 
war, we were unanimously of opinion that Government assistance might be 
given in the two forms desired by the industry. 


The amount of the tariff duties which it was suggested 
should be imposed naturally varied with the different branches 
of industry. 


. Maginetos. 


The following resolution. recentlv passed 

The by the Council of the British Electrical and 

. B.E.A.M.A. Allied Manufacturers’ Association, was com- 
Protection — municated to the Committee :— 

Proposals. Resolved, that it is the considered 

opinion of the Council of this Association 

that the Government ehould, as eoon as possible, proceed to 


formulate a tariff scheme, embodying :— 

'l. An Imperial Customs Union between Great Britain and her overseas 
Colonies, Dominions and Dependencies. with a view to the adoption at some 
later period of free trade within the British Empire. t 

2. A tariff on all goods imported into this countrv which are such as can 
be «ficiently and economically manufactured in British workshops. 

3. That a substantial preference should be given to all goods, whether 
manufactured or otherwise, imported from any portion of our overseas Empire. 

4. That a smaller prefere ice than the foregoing be given to those countries 
which are now allied with us in defending the right of national existence 
against the dominating influence of the Central European Powers. Tí 

5. That such preference as may be possible, having in view the balance of 
trade between nations, be given to neutral countries. ä 

6. That thé duty imposed on goods of Austrian and German manufacture 
should be of a hichly protective character, not only in Great Britain, but also 
in the overseas parts of the Empire.“ 
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Some other suggestions were put forward for the protection 
of British manufacturers in other ways. These are :— 

(a) The confiscation of, or imposition of a substantial duty on, imported 
goods unaccompanied by a British Consular certificate to the cffeet that the 
goods are not invoiced to this country at a lower price than would be obtained 
or them in the domestic market of the country of manufacture (i.e. '' anti- 
dumping ” legislation). 

(b) Restriction of British Government contracts to British goods, or a pre- 
ference to such goods in respect of price. The reasonableness of this claim was 
strongly urged upon us by representatives of the new magncto industry, and 
also in the case of table glasswarc. 

The British Science Guild reported that a large number of 
educational institutions and authorities had already under- 
taken not to purchase sny chemical glassware of foreign 
manufacture for a period of three years after the war, pro- 
vided that an adequate supply of British manufacture 1s 
forthcoming. | 

(c) That in respect of the raising of loans or the levying of taxes by muni- 
cipalities or public bodies for carrying out works of public utility, it should 
bc a condition imposed bv the Central Government that preference be given to 
British manufacturers. Such preference might, it was suggested, be limited 
to 10 per cent., as a check upon trade combines. 


On this matter the Committee recom- 
The mends :— à 
Committee '" Tariff. Protection.—Where the national 
Recommends supply of certain manufactured articles, 
Import Duties. which are of vital importance to the national 
safety, or are essential to other industries, 
has fallen into the hands of manufacturers and traders out- 
side this country, British manufacturers ready to undertake 
the manufacture of such articles in this country should be 
afforded sufficient tariff protection to enable them to maintain 
such production after the war. With reference to the strongly- 
expressed opinion of many of the witnesses that the enact- 
ment of protective duties on the industries other than those 
referred to in the preceding paragraph, which have formed 
the subject of our inquiry, is essential to their maintenance, 
we wish to report that in view of the following considera- 
tions :— 

(a) That there existe a strong desire to respond to the feeling 
in our Dominions in favour of an Imperial preference in 
trade, and that there is also a strong desire to arrange pre- 
ferential trading with those who are our Allies in the present 
war, and 

(b) That the present high direct taxation tende to raise the 
rate of interest on money, and cheap and abundant capital 
for the employment of their labour is of the greatest import- 
ance to the working classes, 

it wil be necessary to impose some widely-spread import 
duties, and we are therefore prepared to recommend that a 
larger proportion of the revenue should be raised by reason- 
able import duties. We are of opinion that such import duties 
would go a long way towards satisfying the requesta for 
special protective treatment for the industries which we have 
had under consideration. We would only add that in view 
of the threatened dumping of stocks which may be accumu- 
lated lin enemy countries, the Government should take such 
steps as would prevent the position of industries, likely to be 
affected, being endangered after the war or during the period 
required for a wider consideration of the whole question.” 


The recommendations of the Committee 


Cold Water are subject to this consideration :— 
and a We are fully conscious of the limited 
Reservation. range of the inquiry, and that the particular 


branches . . . cannot well be singled out 
for special Government action; our investigations have been 
devoted only to a comparatively emall portion of the immense 
field of British industry, and the conclusions at which we have 
arrived might consequently be modified in some respects were 
the range of inquiry to be extended.“ 

The signatories to the report are :—Algernon F. Firth; A. J. 
Hobson; Stanley Machin; E. Parkes; and Albert Spicer. 
(Percy Ashlev, Secretary.) 

Sir Albert Spicer adds a reservation in respect to the imme- 
diate enactment of protective duties, which concludes as 
follows :— 

In view of these recommendations, which are all protective in effect, and 
of the fact that during the continuance of the war manufacturers are auto- 
matically protected, and that for some vears after the war protection, equiva- 
lent to import duties, is likely to be afforded by the prejudice against German 
and Austrian goods, I feel tnat the consideration of a tariff for these special 
industries should wait until after the war, unless it can be undertaken 
earlier, when the whole issue can be again considered in the light of what, 1 


hope, will be an agreed policy with our Dominions overseas and our present 
Allies. i 


Electrolytic Disinfectant.— Our contemporary, Nature, 
in a note on new antieeptics refers to the use of electrolysed aea- 
water for the disinfection of hospital shipe, remarking that though 
the production of hypochlorite by the electrolysis of salt solution 
for bleaching purposes, and the powerful antiseptic properties of 
hypochlorite so produced, have long been known, the i lea of 
electrolysing sea-water on the vessel which is to be disin feoted is 
a novel one. It in due to Dr. H D Dakin, whose apparatus con- 
sista of an electrolytic cell, which, with a current of 65-75 amperes 
at 110 volts, yields a solation of two parts per 1,000 of hypo- 
chlorite at a cost of about Sd. per 100 gallons, Thi: golu' ion. 
diluted with an equal volume of sea-water, is suffi :iently stfong to 
sterilise floors, decks, latrines, &». It has been used on the Aqwi- 
tania on her last two voyazes, with exoellent resulte. > 
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THE ELECTRIC. ARC IN. VAPOURS AND 
GASES AT REDUCED PRESSURES.” 


By W. A. DARRAH. | 


A 8TUDY of the light efficiency of an arc from a chemical stand- 
point, ehows that there is a certain rather limited class of sub- 
atances which, when introduced into the arc in small quantities, 
produce a very great increase in luminosity. Thus the addition of 
small quantities of oerium or calcium compounds to the carbon 
aro may increase its efficlenoy over 300 per cent. and the addition 
of titanium (preferably as an oxide) to the magnetite are similarly 
produces an increased luminosity without a correspording increase 
in energy consumption. $ 

A study of these facts led to the conception that perhaps an arc 
could be maintained in a closed vessel and supplied with these 
light- producing elementa in the vapour form. Titas ium, tungsten, 
and other elements which increase the luminous efficiency of an 
arc, may readily be secured in the form of volatile liquids, 

Preliminary tests having indicated the possibilities, as well as 
the difficulties to be overcome, lamps were constructed and a 
detailed study was made of the effects of the various available 
electrode materiale, the different vapours, and different designs of 
lamp. A hard glass was employed, which allowed of the sealing 
of tungsten wires and rods directly into the globe with the aid of 
a flux of potassium nitrate and borax. This enabled heavy seals 
to be used. Figs. 1 and 2 show designs which were found fairly 
satisfactory. 

The lamp consists essentially of a chamber at the centre of 
which an arc is drawn between tungsten electrodes about j4 in. 
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in diameter. The electrodes are partly surrounded with a refrac- 
tory insulator, intended to keep the arc from moving far from the 
ende of the electro Jes, as this allows the aro to extend and 
ultimately to rapture. The refractory insulator, also assists in 
keeping the electrodes at a high temperature, thus increasing the 
efficiency of the lamp and the stability of the aro. 

The upper electrode is fastened by mesns of a tungsten rod to 
an iron core, which is surrounded by a glass shell to protect the 
iron from oorrosion, as the vapours used reedily attack nearly all 

metal except tungsten, platinum, gold, and a few other inert 
materials. A flexible tungsten spiral serves to conduct the current 
from the upper movable electrode to the upper seal, fig. 3. 

It was found, after a number of trials, that a certain combina- 
tion of gases gave à minimum amount of decomposition products, 
which gradually collected upon the globe, thus reducing the 
amount of light radiated. In order to overcome this difficulty, the 
aro chamber was extended above the upper electrode, thus forming 
a condensing chamber in which tbe eoot could collect, allowing 
the walls to remain clean. A draught tube was placed around the 
upper electrode in such a position that the heated gases from the 
ato would pacs upward through the draught tube cut into the con- 
densing chamber, and then back downward into the arc chamber 
for u-eagain. The corrugations shown on the dravght tube and 
condensing chamber were found to aid the condensation of the 
suspended matter. 

The search for a satiefaccory electrode material showed that 
carbon was unsa' isfaotory. Tangsten proved to be practically inert, 
even at a white heat, in the presence of the various vapours used. 
The tungsten terminals, moreover, did not melt or evaporate in the 
arc except at a very slow rate, wbi.h seemed to be comparable to 
the evap»ration of the filament in an incandescent lamp. 

The arc in this lamp is quite different from that of other com- 
mercial arc lamps (see fig. 4). It is usually very stable, about z in. 
in diameter, tubular in form, and varies from 2 to 5 in. in length 

= PI ĩ˙ AAA ̃ A ̃ I— — i ee ey ey A! Se, z 

* Abetract of a paper read before the American Electrochemical 
Society, in joint session with the [lluminating|Engir eering Society, 
on November 11th, 1915. 


with 110 volta direet current, the varéations being due to differences 
ia "pressure, nature of the gases supplied, &c. A high pressure 
increases the intrinsic brilliancy of the arc, but makes it necessary 
tu operate at a shorter length, as the gas currents due to tempera- 
ture differences and arc reaction are corre-pondingly more violent. 
The diameter of the central luminous tube is also reduced with an 
in'rease in pressure. ; 

The general appearance is that of a thick intensely white incan- 
descent filament slightly bent at the upper end. With some of the 
vapours, as, for example, the metaloid halogen compounds, anti- 
mony, phosphorus, and arsenic chlorides, the central tubular por- 
t on is surrounded by a ragged flame, which is light pink in the 
caw of ar«enic and pale green in the case of phosphorus. 

The flame portion acts somewhat as an absorbing screen, thus 
redu;ing the total useful radiation. It is a curious fact that thie 
flame may exist for a short but sppreciable time after the circuit 
has been interrupted, thus indicating that it probably does not 
have a part in the conduction of electricity through the vapour, 
bat appears to be a zone in which the vapoura, after being dis- 
sociated by the heat and electrical effec's of. the arc, recombine. 
The epectrum of the flame is usually quite different from the arc 
spectrum, and is characteristic of the elements involved, while the 
spectrum of the arc independent of the ends of the electrodes 
(which, of course, give a hot-body spectrum) is usually a band 
spe:xtrum, and is practio,lly continuous except for a few absorp- 
ti m lines. : 

The electrical characteristics of the antimony pentacbloride 
lamp are shown in fig. 5, plotted between arc length and voltage. 
The curve indicates that a 4-in. arc at 10 amperes requires no more 
voltage than a l-in. arc at 2 amperes. A 10-ampere arc is four 
times as long as a 2-ampere aro, and its intrinsic brilliancy is 
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about five times as great; accordingly, the light emitted by it 
uncer these conditions is 20 times, and the efficiency approxi- 
mately four times that of the 2-ampere aro. : 

The efficiency ranges from 1 watt per mean spherical candle- 
power to less than one-quarter of the va'ue, This performance 
may be eecured with a white light which closely resembles after- 
noon daylight (norih eky). 

While the results set forth in'the paper offer considerable pro- 
mise from a practical standpoint, they are not presented for oon - 
sideration as representing a finished device, but merely a research 


in what scems to be a new and interesting field. 


— — 


Science and Industry.— On January 5th a conference 


Was held in Melbourne to conrider the Federal Government's pro- 


posal for the establishment of a national laboratory. The Prime 
Minieter has stated that the Government intends to secure the 
services of the best acientific men available, and that the resources 
of Australia are to ba systematically developed on scientific lines. 


X-Ray Dangers.— Although the dangers attending the 
irradiation by X-rays are now generally reocgnised, rie ks are often 
taken unnecessarily, through want of thought or knowledge of 
danger on the part of operators, The rapidly increarirg number 
of radiozraphic laboratories and installations have brought into 
the field many workers of limited experience. and there is fear that 
in the near future cases of X-ray dermatitis may develop among 
operators, nurses, and those workirg with X-raye generally, that 
would bave been avoiced by taking proper precautions. The Council 
of the Röntgen Society has, therefore. formulated an excellent card 
set of recommendations which, if followed, will give a large 
measure of protecticn from the kuown dangers attending the ure 
of X rays, and it is suggested that the oard, which is now ready, 
should be affixed in a prominent place in all departments wher 
X-rays are genera'ed. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL. GOODS. 


BRITISH DOMINIONS AND POSSESSIONS.—A Puppe. 
ment to the Board of Trade Journal of January 13th contains 
lists of prohibited exporte, classified under their respective 
headings in alphabetical order, from British India, the Self- 
Governing Dominions (other than Australian), Egypt, and cer- 
tain other British Possessions. The information in the present 
Supplement supersedes that given in the Bupplement dated 
October 14th last, and the lists have been p by the 
inclusion of particulars for Malta, Mauritius, Jamaica, Bar- 
badoe, and British Guiana. Copies of the Supplement may be 
obtained, price 3d., from thé usual sale agents for Govern- 
ment publications. f 


FRANCE.—In virtue of a Decree of the French Minister of 


Finance, dated December 10th, certain goods whose exportation 
and re-exportation had been prohibited by a Presidential Decree 


dated December 7th, are allowed to be exported or re-exported 


from France, without special authorisation, when consigned 
to the United Kingdom, the British Dominions, Colonies, and 
Protectorates, Belgium, Japan, Montenegro, Russia, Serbia, or 
American countries. The list of articles includes the follow- 
ing :—Accumulators and accumulator plates; manufactures of 
aluminium and oxides; antifriction metal; copper, pure or 
alloyed, in all forme; electrodes, electric batteries and their 
elements; tin, pure or alloyed, in all forms; een and boiler 
packing, including slag wool; manganese (metal) in all forms; 
mercury (compounds and preparations of); 1: 
(salts of); worked mica; nickel, pure or alloyed, in all forme; 
salts of copper, chromium, tin and mercury; silicon; sulphates 
of soda and zinc; titanium (salts); tungsten (metal) in all 
forms; vanadium salts; zinc manufactures. 


BRITISH INDIA.—The exportation of mica has been prohi- 
bited from British India to all countries except the United 
Kingdom and British Possessions, as from November 19th 
last. The prohibition does not, however, apply to goods 
shipped by or for the use of the Crown. 


SOUTH AFRICA.—Customs decisions have recently been 
issued in the Union of South Africa and also in Southern 
Rhodesia in virtue of which the rate of import duty on con- 
centrated accumulator acid (consolidated sulphuric acid) is to 


be 20 per cent. ad valorem under the general tariff. In the 
Union of South Africa the rebate allowed to the product of 


the United Kingdom or of reciprocating British Possessions 
is 3 per cent. ad valorem; in Southern Rhodesia, however, the 


rebate :s fixed at 9 per cent. ad valorem, and is allowed to all. 


British Possessions, whether reciprocating or not. 

By a further decision of the Union of South Africa Customs 
Authorities the duty leviable on commercial silica under the 
general tariff is 20 per cent, ad valorem, with a rebate of 3 
per cent. ad valorem to the product of the United Kingdom 
or reciprocating British Possessions. _ 


NETHERLANDS.—A Dutch Royal Decree dated December 
10th prohibité^the exportation of graphite and articles made 
therefrom, whether ae raw material or manufactured, unless 
forming parte of manufactured articles of which graphite is 
not the main component part. 


FRENCH COLONIES.—A French decree dated December 
27th provides that mica in sheets or leaves, and micanite (the 
exportation of which wae prohibited by a decree of December 
9th) may be exported and re-exported, without special autho- 
risation, when consigned to the United Kingdom, the British 
Dominions, &c., Belgium, Japan, Montenegro, Russia, Serbia, 
or American countries, 


SWITZERLAND.—By a Swiss Federal decree of December 
30th, the exportation from Switzerland of asbestos, mica and 
micanite—in sheets, even if combined with tissues; and in 
pipes and otber specially-shaped articles, even if combined 
with other materials—is prohibited as from January 3rd. 


STATE OF BRUNEI.—Revised import and export duties 
have recently been announced in the State of Brunei, amon 
which may be noted an export duty on Para and other culti- 
vated rubbers of 24 per cent. ad vulorem. Formerly, rubber 
wae not specifically tariffed. | 


PORTUGAL.—A Portuguese decree dated December 27th 
prohibits, as from the date of the decree, the exportation of 
certain articles from Portugal and the adjacent islands. By 
way of exception, the Minister of Finance may permit, in 
certain circumstances, the exportation of these articles on 
payment of special export surtaxes in addition to the ordinary 
export duty. Among the articles included in this restriction 
are the following :— Rate of surtax. 

Tin or tin ore - 13 per cent. ad valorem. 

Copper ore or cement 1 per cent. ad valorem. 

Wolfram : as iis .. 30 escudos per metric ton. 

Other ores not specified ... .. 14 percent. ad valorem. 

Articles of copper, brass and tin 84 percent. ad valorem. 


SPATN.—An export duty on zinc in bars, lumps, cake, and 
scrap of 100 pesetas per 100 kilogs. net came into force in 
Spain on January 3rd, in virtue of a Spanish Royal Order. 


EAST AFRICA PROTECTORATE.—New regulations dated 
November 10th, 1915, have been issued in the East 


of Customs in the 


molybdenum 


Africa Protectorate amending the requirements as to 
Certificates of Origin for g imported from certain for- 
eign countries. Certificates in the prescribed form must be 
presented to the Chief of Customs in respect of all goods 
imported into the Protectorate in trade with any foreign 
port, other than British porte, with the exception of those 
of Russia, Belgium, France, Italy, Spain, and Portugal, pro- 
vided, however, that in respect of goods transhipped in the 
United Kingdom a duplicate of the Specification for For- 
eign and Colonial Merchandise (Form 80) or the Shipping 
Bill (Form 64), agree and stamped by the proper Officers 

nited Kingdom, may be accepted in lieu 
of the Certificate of Origin. For the present, however, such 
Certificates will not be required in respect of individual con- 
gignments not exceeding £25. 


BRITISH GUIANA.— The Customs Duties Ordinance, 
1916," provides for the imposition of duties on goods im- 
ported into and exported from British Guiana, with effect 
to December 31st, 1916, unless otherwise enacted. The rates 
of duty leviable under the new Ordinance are practically the 
same as those previously in operation. 


* 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Mzssre. W. P. Tuoursow & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., aod at 
Liverpool and Bradiord. . , l 


1 


1.4689. Electrical selectors or impulse responders." L. C. Brcmava asd 
Ratay AuTOMATIO TELEPHONB Co. January 31st. 


1.472. Cells or boxes for secondary batteries. 
AccumuLator Co. January Sist. 


1,475. '' Miners’ electric safety lamps.“ O. OrouaM. January Slet. 


1.481. Make-and-break switches.“ E. GiRAgDEAU. January Slet. (F 
January 99th, 1915.) January (France, 


1.48. Electro-magnetic release or cut-out." A. FANTINI. 


E. j. Crank & Hane 


January Sist. 
1.502. Testing arrangements for machine telephone switching systems." 
WESTERN ELECTRIC Co. (Western Electric Co.). February Ist. 
1.526. Electric motor pump." S. Kawakami. 
February 5th, 1915.) 
1.540. Impulse senders.“ Retay Automatic TELEPHONE Co. February lst. 


1.550. Protective gear for alternating-current feeders and circuits." A. E. 
McCoLL. February And. . 


1,595. *' Transmission of wireless signals."  GALLETTI'S WIRELESS TELBSCREAP 
AND TELEPHONE Co. & R. C. GALLETrIi. February 2nd. 
1,596. '' Electric heat radiators.” A. F. Berry. February 2nd. 


1.597. Radio-telegraphy.“ J. BzrTuzNoD & E. GiRARDEAU. February fnd. 
(France, February 3nd, 1916.) 


1.609. Electrically-operated ordnance, machine guns, &c.“ J. M. Bom 

VAKRIA & W. G. Grattan. February 2nd. 
1.617. Mercury contact and short-circuitin 

ing instruments A. L. Davis. February 3rd. 


1,620. '' Means of equalising or balancing electric currents, applicable to 
rotary converters." C. C. GARRARD & A. H. RaiLiNG. February ba. 
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No. 1,996. 


THE DEMAND THAT WILL FOLLOW. 


A NUMBER of our manufacturers are at present 
making laudable efforts to secure a share in the large 
electrical trade that will be done with Russia after 
the war. Their immediate ability to meet the re- 
quirements of the market is restricted for various 
reasons, but for those who are not pre-occupied with 
other concerns the market presents great opportuni- 
ties for them to assist our Ally. Everybody electrical 
now knows that Russia's electrical manufacturing 
capacity has been very small indeed, and nobody has 
known it better than German firms, who have done 
their best to keep it so. Russia has been in the past 
far too dependent upon those who wished to add 
Imperial domination to commercial conquest, and 
her statesmen and her business people too must 


recognise by now that, if the way had been less easy 
for that commercial success, the possibilities of the 
present lamentable state of war ever occurring would 
have been much reduced. With a manufacturing 
capacity and a modernised industrial organisation 
such as her national position and wealth called for, 
there might have been no shortage of munitions last 
year giving the enemy an opportunity to demonstrate 
the superiority of her industrial facilities. The same 
thing applies in regard to other countries as well, 
and there may be much heart-searching on this point 
in all of them before the conditions of a permanent 
peace are laid down. 

It is a serious question of the first magnitude as 
affecting the entire future relations between great 
nations as to how far one nation is to so develop 
its industrial resources as to make them a constant 
war menace for the rest of the world. The matter 
is of the utmost importance now that experience has 
shown us all that war in the twentieth century is so 
largely a series of engineering operations. The 
nation with the most extensive engineering works, 
and with the largest number of trained people earn- 
ing their livelihood therein, given the facility for 
securing ample supplies of necessary raw material, 
may be so prepared for war emergencies as to be able 
to dictate the policy of other nations. Germany’s 
works of this character are at present practically 
intact; whether or not they will remain so at the end 
of the war is quite another question. But what- 
ever happens in that connection the lesson has 
been learned, and as one consequence we may 
reasonably suppose that after the war international 
trade between Germany and Russia will not be 
resumed on the old basis. Russia, in order to be 
independent of German electrical manufacturing in 
the future, must either increase her own productive 
capacity or she must import increasingly from Great 
Britain, America, Japan, Sweden, etc. The former of 
these alternatives has exercised the minds of Russian 
electrical and other industrial authorities a good 
deal, and we may expect to see increased manufac- 
turing capacity on Russian soil as time goes on; but 
as things stand, and until a new and industrial 
Russia emerges, importation must be relied upon. 
Leaving our Allies and neutral manufacturing 
countries out of consideration at present, let us 
ask what will be the position of British electrical 
manufacturers in relation to the coming Russian 
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demand. Some of her writers are blaming us for our 
past indifference to the market, and are seeking the 
reasons therefor.and drawing their own conclusions 
as to what may be expected in the future. Granted 
that a good deal must depend upon Russian national 
policy in regard to import trade, and the possibility 
of that policy favouring British traders, we have 
to remember that British electrical manufacturers 
are faced with many other problems in regard to the 
future which are somewhat closely related to the 
question of their activity in Russia. They are 
eager to secure the Home market to themselves, 
also to meet the needs of the Colonies and depen- 
dencies, while France and Belgium and Italy 
desire their assistance, or will do for a time, and 
there will further be no disposition to reduce their 
hold on foreign markets in which they already have 
desirable connections. They may distribute their 
attentions over all these markets, Russia included, 
without meeting any of them to the full, but the 
question that is naturally being asked in some of 
these other countries 1s, how far it will be possible 
for them to depend upon British industry if they 
make plans for trying to prevent enemy trading within 
their borders. Will the character of British products 
be adjusted to meet their requirements? Will British 
manufacturing or productive capacity be increased to 
any large extent? We believe that to both of these 
questions the answer is emphatically in the affirma- 
tive, but will the capacity be sufficient to justify other 
nations in basing international trading policy upon 
possibilities in this direction? As our deliberations on 
after-the-war trade policy proceed we may expect 
such questions to be more and more searchingly 
.asked and discussed by our Allies, and it is as well 
that we should consider the matter as calmly and 
carefully as we can in readiness. We may be 
as anti-German in sentiment as the horrors of this 
war compel us to be, but the fact will remain that, if 
in any country whatsoever other nations cannot 
suitably meet the requirements of purchasers, the 
trade will go to those who are in a position to do 
it, and who are not merely in that position from a 
manufacturing capacity point of view, but are eager 
to employ every possible means of adaptation and 
enterprise within their power to attain that end. 
We have been led to make these remarks more 
particularly by an article which has appeared 
in Elektrichestvo, of Petrograd, on the prospects 
of future electrical business between Russia and 
England. There is so much of interest in this article 
that we quote from it fairly fully elsewhere in this 
issue. The author is Engineer P. Gurevitch. We 
suggest that his contribution might well be made 
the basis of a very serviceable discussion. It is well 
that we should see ourselves as we appear in the eyes 
of a friend, but he offers certain criticisms to which 
we are sure our manufacturers could effectively reply. 
He suggests that British electrical manufacturers will 
lose certain markets because Germany, being out 
of favour elsewhere, will concentrate her energies 
remorselessly upon those markets, fighting us with 
the old weapons of low prices and long credit until 
she succeeds. Taking this, we think too readily, as 
accomplished, M. Gurevitch uses it as an argument 
why we should display our utmost enterprise in seek- 
ing new markets—especially in Russia. We do not 
believe that British electrical and engineering firms 
need much more urging at this particular moment 
to display enterprise in Russia. The war has roused 
many of our trading interests from their former 
lethargy, and the future will be different from the 
past in that respect or we are greatly mistaken. 
It will be different for our enemies also. The con- 
ditton of affairs in Germany at this moment, and the 
more serious position that is inevitable, do not, in 
our opinion, suggest that we shall be defeated in the 
future by the long credit given by Teutonic firms. 
Further, if we are to meet the demand we must be 
to some extent assured concerning the inducements. 


Our electrical confréres in Russia should see to 
it that their arms are not so wide open to German 
electrical firms in the future, and that German 
financiers and electrical organisations are not so 
privileged in the facilities granted to them. They 
should also bear in mind that there are other diff 
culties beside that of the language and demands for 
long credit that have led some British traders to be 
disinclined to operate in Russia. M. Gurevitch has 
something to say regarding the bad reputation 
of some Russian business people. Much is to be 
gained by the promotion of a spirit of confidence 
and trust between the trading communities of our 
two great nations. The war has brought about a 
better understanding between us, and the mutual sacri- 
fice that we are making in the cause of world civilisa- 
tion will, we trust, be followed by mutually satis- 
factory fair and square commercial dealings which 
shall be uninterrupted for a generation. Electricallv 
we shall play our part up to the limit of our enlarged 
capacity. Labour problems, especially the pro- 
spects of “‘ dilution " being continued after the war, 
the employment of women, and the abandonment 
for ever of limitation of output, have much to do 
with this question of future capacity. Assuredly the 
worker requires educating as to the importance of 
the effect of these matters upon the future trade of 
the Empire, and of the promotion of desirable com- 
mercial relations with our Allies. Of course, our 
manufacturers will weigh up in good time the ques- 
tion of that capacity, and we hope that they will 
accommodate themselves to all the coming markets 
of the world according to the developments in the 
situation. But we hardly think that they will be inclined 
to relax their hold upon a market where they can do 
good business, and where the possibilities are im- 
mense, until they are assured of success in another 
that is offered to them. However much they may 
welcome good desires and believe in anti-German 
sentiments, they will require to know more about 
the Russian Government's policy for excluding Ger- 
man electrical manufactures. On the other hand. 
the Russian Government is not likely to deprive 
German traders of facilities if by so doing it is 
going to affect adversely Russian developments: 
therefore, it is not unlikely that it will want 
to know something about British, Allied, and neutral 
manufacturing capacitv. The situation is not an 
easy one to deal with, but the details will inevitablv 
hang very largely upon the broad principles whicli 
are adopted by the Trade Conference of the Allies—- 
if the war position 1s such as to enable any definite 
conclusions to be reached when that conference takes 
place. 


THE lead market has preserved a wo}- 
derfully steady tone, and there was hardly 
any change in values even when it became necessary to sell 
some fair quantities of lead which had been loaded for 
Russia many weeks ago, the vessels containing which had 
not left British ports. The demand continues distinctly 
active on account of the home trade, but there has not been 
much doing generally in connection with the export markete, 
although within the last few days a few inquiries have been 
met with from Russia for April-May shipment. At the 
present time the White Sea is frozen up, and no more 
shipments are likely to be. made to Archangel until the 
route is pretty free from ice. A good deal of lead has been 
imported lately, and thanks to this there is a plentiful 
supply of metal for early delivery, but demands have been 
good enough all along to absorb everything reaching here. 

The position depends very largely, no doubt, upon 
shipping conditions which have become abominably 
muddled. The monstrous charges and hopeless muddle at 
ports, combine to put out of effective operation all economic 
factors tending to relieve the position, and it seems to b> 
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nobody's business to direct matters with the smallest degree 
of commercial intelligence. Probably things have about 


reached their limit now, and there seems to be a faint hope. 


entertained in some quarters that something will be done." 
It is absurd to look for any change for the better until a 
little common sense is brought into play, until the vessels 
lying rotting on account of ineptitude are made use. of, 
until steps are taken to control the extravagance and 
waste in connection with official chartering, and until 
arrangements are made for discharging vessels when they 
do arrive. So far the promises of improvement which have 
been made have been entirely illusory, but if conditions were 
changed in this respect there would soon be an end of the 
extravagant prices everywhere demanded for commodities, 
and the sooner the situation is handled with.a few grains of 
common sense the better for the nation at large. 

The advices coming to hand from Mexico suggest a dis- 
tinct improvement in the mining position there, and this is 
all to the good, for, as Messrs. James Forster & Co. point 
out, Mexico produces in normal times 120,000 tons a year, 
or about 10 per cent. of the world’s lead prodaction. 


— — . öZ2u— — — 


THE fatal accident recorded in our last 

Ge issue affords a grave warning of the 
danger of a little knowledge in connec- 

tion with electrical affairs. It is very well for the young 
tyro to experiment with electric bells and pocket lamps, 
or anything else that can be fed from primary cells, 
but when he tampers with conductors connected with the 
public mains he is embarking upon an enterprise which 
may have disastrous results. This is well understood in 
the case of gas and water supplies, which have been with 
usso many years that the public thoronghly understands 
its position with regard to them and the dangers which 
follow ignorant and unskilfal tampering with the pipes and 
fittings ; electricity, however, is comparatively a newcomer, 


and has not yet acquired the respect of the ambitious . 


schoolboy anxions to demonstrate his cleverness. 

It is true thut in the case in question the combination of 
circumstances happened to be exceptionally favourable to 
the prospects of disaster, and was probably unique—may it 
remain so. In ordinary circumstances the lamp might 
have remained in use for years without mishap. But the 
flexible cord was held in place only by tacks, and when 
the boy, in haste to extinguish the light, seized the hot bulb 
instead of the switch, apparently in droppiog the lamp he 
jerked the flexible off its frail supports. 

The moral to be drawn is that on no account should any 
unqualified person be permitted to meddle with the wiring 
of electric lighting installations. The bathroom especially 
x p vey last place in which foolhardy experiments should 

allowed. 


Tapping Blast Furnaces.—At the Edgar Thompson 
works of the United States Steel Corporation, blast furnaces are 
tapped by a method devised by the engineering department of the 
Westinghouse Electric and Manufacturing Co. 

An electric arc is drawn between an electrode and the 
chilled metal in the tap hole; the heat of the arc burns 
through the chilled metal, until the flaid contentas of the 
furnace are reached. If during the opening operation 
non-conducting material is encountered, it is necessary to 
stop the arc and drive a steel bar through this mass. The 
m of melting is then continued, the arc following this bar of 
m 


A 250 volt circuit is used, the pressure being reduced by means 
of a water rheostat. A current of from 800 amp. to 1,000 amp. 
is ample for the operation. The apparatus required consists of 
a special electrode holder, electrodes, cable, a resistance, and a head 
shield or prot; ctor for the operator. The electrode holder consists 
of an iron pipe 4 ft. or 5 ft. long, in one end of which the elec- 
trode material is placed and clamped by means of a ring ; the end 
of the pipe is split in order to give a clamping effect when the 
rug is forced down towards the end of the pipe. In the other end 
of the pipe a wooden pole is placed, the cable connection being 
made to the iron pipe. The entire length of the electrode and ita 
holder is about 12 ft. 


INCREASING THE TRAFFIC CAPACITY OF 
TELEGRAPH LINES BY ACOUSTIC TUNING. 


THE usual connections for p.c. telegraphy with Morse 
sounders are subject to the disadvantage that with closed- 


circuit or with open-circuit working, so long as communi- 


Cation is in progress between two stations, all intermediate 
stations must remain idle. On a line with many inter- 
mediate stations, this naturally involves great delay, 
particalarly during busy hours, and a line which is ample 
for the: average daily traffic may be hopelessly inadequate 
during the rush hours. The two main methods by which 
the traffic capacity of a telegraph network may be increased 
are (1) by increasing the average capacity of the trans- 
mitting and receiving instruments ; (2) by increasing the 
message capacity of the line i. e., by using high-speed 
instruments and multiplex working respectively. High- 
speed instruments are generally fairly complex, and must be 
served by a crew of skilled operators, so that they are chie fly 
limited to long-distance main lines, with high traffic density 
during a large fraction of each day. Multiplex working 
also shows to best advantage only when traffic is dense, 
but the apparatus used is little more complex than for 
ordinary one-direction working, and no special prepara- 
tion of message» is required. Combined high-speed and 
multiplex working is particularly adapted to the inter- 
change of messages between two large towns, and offers 
nothing to the solution of the problem of maintaining free 
intercommunication between all possible pairs of stations on 
a line dealing principally with local traffic of this nature. 

A system facilitating such intercommunication must be 


infinitely flexible, i. e., permit simultaneous communication 
between any pair of the series of stations served, and it 
must involve only apparatus which is reasonably cheap to 
install and quite simple to operate. Recent advances in the 
use of alternating currente for signalling purposes suggest 
that the principle of variable-frequency tuning might be 
used to advantage in developing simultaneous signalling 
without interference over a single line. Dr. Oscar Srnka, 
of Brunn, has recently devised a multiplex system on this 
principle, using alternating currents of different frequencies 
on the same line and passing through all stations on the 
latter, but each frequency affecting only that receiver 
tuned for its reception. The sender, receiver and 
auxiliary apparatus at each station are connected in 
series with each other and with the line, and each station is 
allotted, for reception purposes, a definite 4 C. frequency. 
Giving suitable arrangements for sending signalling cur- 
rent of appropriate frequency into the line, this system 
eliminates waiting (except where a station is already 
engaged), and gives each station access to all the others at 
all times by a single line. ° 

For reasons given later, it is convenient to keep the 
frequencies used between, say, 600 and 1.100 cycles per 
second. With a difference of 50 cycles (i. s., 600, 650, &o.) 
11 stations per line are possible between these limits, and 
if this be not sufficient, 14 stations can be operated by 
reducing the difference in frequencies to 40 cycles. A smaller 
difference is not desirable, since 40 cycles at 1,120 cycles 
represents only 4 per cent. difference, and this is as low as 
it is safe to go without endangering accuracy in selective 
working. If more than 14 stations should be desired on 
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one line, the best solution is to extend the frequency range 
above 1,000, or below 600 cycles. To prevent confasion by 
harmonics, the even progreasion of frequencies should be 
broken, say, by the use of 1,250 instead of 1,200 cycles 
(which would probably confuse with the 600-cycle m~seager) ; 
1,350 instead of 1,300 cycles (which = 2 x 650 cycles), 
and soon. This also provides a greater percentage d ffer- 


ence between the several frequencies, and makes working 


safer in consequence. 

The apparatus employed consists of a mono- telephone, 
or tuned A.C. telephone (fig. 1) for reception, and an adjust- 
able, variable-frequency singing telephone for trans- 
mission pur The mono-telephone responds vigorously 
to alternating current of the frequency for which it is tuned, 
but is practically unaffected by alternating currents of other 
frequencies. In the sketch, which is based on a drawing in 
Elektrotechnik, a steel membrane m (1 or 2 mm. in thick- 
ness) rests on three fine points set 120^ apart round the 
nodal line of the fundamental wave—+.e., on a circle of 
diameter = 0:68 x the diameter of the membrane. A 
powerful magnet M has an iron core K carrying a fine wire 
winding s of 200 to 400 ohms resistance. The core K is 
hollow, aud to it is connected a forked tube r leading to the 
telegraphist’s head-piece receivers. Both the operator's 
hands are left free; the monophone is protected by a glass 
bell jar. 

An ordinary telephone receiver with rim-fixed membrane 
responds to all frequencies, but à membrane supported as in 
fig. 1 responds freely only to a frequency identical with its 
own natural frequency. The latter depends on the 


L L 


diameter of the membrane, and it is thus possible to make 
monophones to respond to any desired frequency, this fre- 
quency being constant throughout the life of the instru- 
ment, i. e., no frequency adjusiment being required in ordi- 
nary working. Though, in practice, the monophone 
membrane will respond to others than its exact natural 
frequency, it does so very weakly, aud the difficulty is not 
to pick out the loud signals intended for the station con- 
cerned, but to read the faintly-reproduced signals belonging 
to other stations, even supposing one wished to do so. By 
placing a closed resonance tube T over the centre of the 
membrane, the fandamental note is rendered yet more pro- 
nounced, and there is no possibility of mistaking it. For 
frequencies of 1,100 and 600 cycles per second the wave- 
length of sound = velocity / frequency = 33,300/1,100 or 
600 = 303 or 55:5 cm.; and the length of the tube T 
(closed at upper end) = wave length/4 = 7:6 to 13:9 cm., 
which is quite a convenient range of dimensions. 

It should be noted that the tuning of the receiver is 
entirely mechanical and accoustical—there are no tuned 
circuils, involving complex construction and needing more 


or lees skilled manipulation. Once built, the monophone 
should need no farther adjustment. 

To eliminate the necessity for a head-piece receiver, a 
lond-speaking monophone may be built on the principle 
illustrated in fig. 2, using two membranes actuated by two 
magnets and supported respectively on cork and on steel 
points, the lower membrane being drilled to admit the pins 
carrying the upper membrane. A horn with telescope tube 
for acoustic tuning, and a thin elastic diaphragm for dust- 
exclusion, complete the apparatus. Where a permanent 
record of messages is required, a mono-frequency relay, in 
combination with a differential relay, operates a printer, the 
arrangement being as shown inside rectangle (1), fig. 3. 
In this diagram, m represents a monophone membrane (as 
in fig. 1), actuated by the relay coil s. A nickel-silver 
contact-plate at the centre of m makes contact with a 
rounded contact piece on a light and delicately pivoted lever 
h. The latter is counterweighted, so that it has a frequency 
of swing slightly lower than that of m, but does not affect 
the natural frequency of the latter. During idle periods the 
adjustable spring / (fitted with a felt pad) holds the lever x 
lightly on to m, so that a closed circuit is maintained between 
the points a b, and the differential relay R keeps the position 
shown. When, however, a signal seta m swinging, the lever A 
is not able to keep exactly in step, its coutact with m becomes 
imperfect, and the relay R, therefore, closes contact 2, and 
so completes the local printer circuit B, w,, and the signal is 
printed on P. Adjustment is effected by a screw setting 
the position of s, or by shunting the coils of the latter; the 
relays are placed under a dust-tight cover, and mounted on a 
rubber block to absorb external vibrations. By adding a 
resonance tube the monophone relay can be udapted for 
audible reception as well as, or instead of, giving a printed 
record ; when receiving by sound the printer is stopped, 
and the switch 8, opened. 

So far only incidental mention has been made of the 
apparatus used to produce the frequency required for 
signalling to a selected station. Each station must be able 
to produce with ease and certainty a.c., at all the fre- 
quencies required by the (n — 1) other stations on the 
line. The apparatus used for this purpose must be reason- 
ably cheap and compact, and it must be reliable and simple 
to manipulate. Tuned buzzers might be used, but a battery 
of them to supply ten or a dezen definite frequencies would 
be costly, take up a good deal of room, and need more 
skilled attention than can be counted on in a country tele- 
graph office. Toothed-wheel high-frequency alternators 
ruo at variable speed offer another solution, but the 
difficulty is to provide means for maintaining speed con- 
stant at the desired value, particularly where there is no 
ordinary electricity supply available to serve a driving 
motor. The Larsen acoustic, variable-frequency A. C. 
generator offers a simple, inexpensive and technically satis- 
factory way out of the difficulty. The generator yields a 
nearly sinusoidal current, and therefore sets up clear musical 
tones in air. In the rectangle (2), fig. 3, a singing tele- 
phone T is provided back and front with tubes r', over which 
slide tuning tabes r; the telephone is coupled electro- 
magnetically to a microphone M by the induction coil J. By 
varying the setting of the tubes, the frequency of the ac. is 
controlled ; for any particular setting, the frequency of the 
current delivered by tbe secondary of the induction coil is 
constant within & fraction of 1 per cent., and falls normally 
between the limits 600 and 1,100 cycles per second, but 
can be made higher if there is a specially large number of 
stations on the liae. The positions of the tubesr cor- 
responding to predetermined frequencies are naturally deter- 
mined once for all, and marked on the tubes themselves. 

Fig 8, as a whole. shows the complete lay-out for an inter- 
mediate station. The tbrough-line L is connected, viá the 
lightning protector s, to the change-switch w and the station 
apparatus. The receiver gear (in rectangle (1) ), is adapted 
to audible or printing reception, and by connecting a second 
monofrequency relay to the terminals a b (or possibly j ust 
by using a second membrane beneath s), the second relay or 
membrane being tuned to the same (special) frequency in 
each station. provision mav be made for simultaneous recep- 
tion throughout the system of time signals, weather reports 
and other official intelligence. The transmitter, in rectangle 
(2), is connected to the line through a transformer T, and 
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uency meter K of the vibrating reed type. This meter 

indicates whether a station with which it is proposed to com- 

municate is already engaged; in the case depicted, the 

meter shows stations 3 and 6 already engaged. The whole 
equipment is compact, simple to operate, and not uudul 
ive. For use under average conditions on lines wit 

10 to 15 intermediate stations, it seems to be of distinct 


interest. 
— ee 


MODERN PRINTING TELEGRAPHY. 


DISCUSSION AT EDINBURGH. 
THE paper on Modern Printing Telegraphy," by MR H. H. 
H ARRIBON. was read before a meeting of the SCOTTISH LOCAL SEC- 
TION OF THE INSTITUTION OF ELECTRICAL ENGINEERS at Edin- 
burgh, on l'uesday last week. The m-eting was largely attended 
by members of the telegraph staff of the General Post Office in 
Biinvar.h. 

Beplying to Me TURNBULL (Edinburgh), who asked if anything 
had been done to connect electrically two typewriters, so that the 
operator at one end could work with bis vis-à-vis at the other, 
MR. HARRISON explained that the London and Manchester circuit 
had not less than hundreds which were controlled when trans- 
mitting with one operating lioe wire. Ma. M'GRkGOR (E un- 
burgh) cited a case where a civilian telegraphic staff had been very 
considerably reduced—4i.e., in the Scotsman office in Edinburgh. 
He explained that there they had had three wires, bat that now 
they worked with the Creed sys:em upon one line, The saving in 
coset of maintenance, &c., wonld be great. There were now two or 
three operators sgainst five or six. The apparatus was bough* out- 
right at a rost which would in three or four years be covered by the 
amount saved in the wages of the operators who had been dispensed 
with. Mx. DaNKES (Bdinburgh) agreed entirely with the author 
that Mo-se sigaaliing could not go out of nse, as the present war 
had shown that there was no system to approach the Morse. In 
the oom mercial world, however, the Murray-Baudot had pointe to 
commend it. " 

In the couree of hie reply, MR HABRISON, in answer to Mr. 
M'Gregor, said he took it that in the case he had cited the Creed wire 
was not alwavs ranning, and that occasionally there were correc- 
tions and service instructions to be sent. While it was possible 
to work with Creed on the staff as Mr. M'Gregor had suggested, 
and with no k»owledge of Morse, it would be awkward if any 
mi-hsp: occurred. He imagined, therefore, that a Morse operator 
would still be needed in an establishment with a Oreed installa- 
tion only. Asto driving, his opinion was that the weight-driven 
transmitter was a very good form if they made the motor large 
enoagh ; he imagined that many, including those in post offices, 
were on the small side. He was inolined to think that trans- 
mitters and repr duoers on the Creed system should be driven by 
the phonic wheel. 


Discuss rox AT MANOHESTER. 

Mr. Harrieon's papar was also read and discussed by the 
MawonesteR LocAL SECTION on January 25th, 

Mr. W. J. MEDLYN said that in Manchester the Murray and 
Western Evestriv Co.'s printing systems were used, whilst Liver- 
pool used the Siemens and the Beudot systems. The Wh-atetone 
automatic and the Oreed reperforator and printer were also used 
at both the above centres. On the Marray and Western Electric 
apparatus in Manchester, operators had no difficulty in typing at 
the rate of aboat 50 words per minute, and thus keeping well 
ahead of the automatic transmitter running at 40 words per 
minute. Ia Manchester, specially prepared ink rollers were used, 
and the printed tape or page print was afterwards run.through a 
copying machine in order to produce a duplicate for departmental 
purposes. The printing of a duplicate by the telegraph apparatus 
itself would, if possible, effect a considerable saving. The high- 

one-channel automatic printer appeared to have a disad- 
wantage in the delay experienced in obtaining repetitions or oor- 
rect'ng errors of transmission. Questi ns had first to be per- 
forated on one of the seta and then wait their turn for passing 
through the common transmitter. The regnired reply suffered 
delay at the distant end through the same reasons. 

MR. A. BgOOKER eaid the printing telegraph practice of the future 
was apparently to be based chiefly upon the work of Hughes and 
Baudot. The valuable work of the Post Office engineers had to be 
recognised, particalarly in duplexing printing telegraphs. It was not 
fully appreciated even now that a differentially wound instru- 
ment, although balanced to a steady current. was not necessarily 
so to transient currents; in fact, an instrument could hardly be 
made truly differential to transient currents of different duration 
and voltage. The author had is-ued a warning to inventors who 
tried to produce signals by varying current strength ; if he held 
the opinion that even with perfectly insulated lines variable- 
current methods were not going to sucoeed, it would be well if the 
warning wen mre definite and reasons given. 

Ma. T E. HERBERT said, regarding the autbor's statement that 
the typewriter olass of printer would survive, that Murray con- 
structed a special typewriter with a very short type-bar and ball 
bearings, with a view to increasing the rapidity of the machine, 
The flaal result was a speed of about 200 words per minute. The 
recent telegraph of Siemens claimed a ra her higher speed with the 
sid of the type-wheél. H- was not convinced that the tvpe-ber 
would eventually survive the type-wheel. In designing his own 


machine the author had adopted a type-wheel. There was a simple 
form of type-printing tel: graph (constructed by Siemens) in exten- 
sive use in Germany, and it would be remembered that in this 
country the Steljes admittedly failed, because it was badly con- 
structed ; had the construction been better, it would have been in 
extensive use to-day, and, as things stood, there was nothing to 
replace it for short-distance work. 

MR. T. PLUMMER said that in Birmingham the duplicating of 
messages had been abandoned. Only one copy was prepared, which 
was passed on to the public, but certain particulars embodying 
number of words, address, times, &o., were recorded on a portion 
of the message form, which could be detached and retained. The 
old method of taking carbon copies had apparently been abandoned, 
in which case one of the great difficulties of inventors of printing. 
telegraphs had been removed. Birmingham had two sextuple 
duplex Baudot seta working to London in place of four quadruple 
and four duplex under circuite, The Birmingham-London cable 
was underground, paper-insulated, and the four quadruple sets 
were worked on loops, i.e., without any earth connection, and on 
the top of the loops the four earthed duplex circuits were super- 
imposed. The old arrangement gave 12 channels working in either 
direc:ion between the two cities, and these 12 channele, which 
formerly took up eight wires, were now being provided by the two 
Baudot septuple duplex sete, taking up only four wires, The new 
arrangement releared lines for extension to other towns, A trial 
was made recently to find what the Baudot seta could do, and the 
record, Birmingham to London, was 819 messages fini-hed and 
disposed of in an hour. Sinoe this traffic did not keep the ioetru- 
ment fully employed, the figare could not be taken as the maximum 
possible. 

Mn. G. C, MogRis said that when contrasting the single-channel. 
high-speed with the multiplex low-speed instrument, a point to be 
borne in mind was the speed at which the printed tape could be 
gummed on mesrage forms and checked. Gummers and checkers 
all worked in one group with the high-speed instrument, and 
there was only one tape to be gummed ; the work could, there- 
fore, be easily distributed amongst the group, and the size of the 
group varied according to the speed. With a multiplex, however, 
one gummer was required for each channol, The transmitter also 
had to be considered, and the speed of the channel bad to be 
adjnsted to give both ends suitsble loads. An electrical combiner 
consisting only of relays coupled with a rotating type-wheel 
offered the best solution of many mechanical difficulties. Regard- 
ing the use of perforated tape as a reeervoir of signale, although 
this had been employed for many years it was far from satisfao- 
tory. The diffloulty in making punches to work rapidly and 
accurately was surprising, and worn punches and dies were often 
a source of stoppage. Paper of variable thickness also contributed 
to the faulte. With Ool. Squier’s sine-wave method of telegraphy, 
all fine printing signals might be sent simultaneously on one seg- 
ment, and suitably sorted out at the receiving end, using tuned 
cirouite. If so, the speed of circuite would be enormously 
increased. 

Mr. F. D. LATIMER drew attention to the invaluable pioneer 
work of the late Mr. Fred. Higgins, of the Exchange Telegraph 
Co., and said that the relays of the Exchange Telegraph Co. were 
not situated at the receiving end, nor were they polarised ; they 
were sufficiently sensitive, however, to reepond to the current 
impulses at the rate of about 2.000 per minute. In practice it had 
been found that in a transmitter running at 100 revs. a minute, 
the electromagnets had an “apparent” ohmic resistance of 
approximately nine times the actual ohmic resistanoe, consequently 
the operating current was only one-ninth of that under steady 
ourrent conditions, Pome years ago the Exchange Telegraph Co. 
maintained about 700 financial recording instruments scattered 
throughout London, and all controlled by one operator stationed 
at the central offices iu Cornhill, | 

The AUTHOR, in reply, said that the type-bar translator was the 
only satisfactory translator which would make duplicates, but the 
one difficulty in making duplicates with the printing telegraph was 
that of feeding in blanks. The only practical way seemed to be to 
take press copies. The automatic suffered in the matter of delay 
in dealing with corrections. Hughes showed exocllenoe in the 
workmanship of his printer, while Baudot put forward the oorre ot 
alphabet, namely, the equal-letter alphabet. It was fair to state 
that Baudot founded the system of modern printing telegraphs. 
An objection to varying the current strength for signalling pur- 
poses, quite apart from ite use on overhead liner, lay in the fact 
that, in order to produce a suitable alphabet, it required to be an 
unequal letter alphabet which could not be multiplexed. Generally 
speaking, it was better to keep away from asystem depending on 
variable-current strength. In the author's opinion, a type-bar 
translator would give excellent results when worked at 45 or 50 
words per minute, or even higher. Regarding type-wheele, he did 
not think a shaft material could be produced which would stand a 
a speed of 45 or 50 words per minute for any reasonable length of 
time without shearing. In America, artillery fire control was 
actually carried out by means of a rather primitive aad simple 
form of printing telegraph using only 16 lettere. | 


i 

National Business Organisation.—TuE INSTITUTE 
CF INDUSTRY (OF GREAT BRITAIN AND IRELAND), LTD., has 
appointed a Special Committee of ite court of directors to meet. 
representatives of important trade intereste, with a view to con- 
sidering suggestions having for their purpose the strengthening 
of the court of directors, and the co-operation or amalgamation of 
other similar movements, 
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JOHANNESBURG ELECTRICIFY SUPPLY. 


AT the meeting of the SOUTH AFRICAN INSTITUTE OF ELECTRICAL 
ENGINEERS on November 18th, 1915, Prof. J. H. Dosson, 
M. I. E. E., read a paper on the distribution plant of the 
Johannesburg Municipal electric supply system, of which he 
is the engineer and manager. The following is an abstract of 
the paper :— 

The municipal area of Johannesburg is over 80 square miles 
in extent, and is one of the largest of its kind in the world. 
Electricity is supplied for domestic, industrial, and tramway 
purposes, there being nearly 20,000 meters on the system, and 
the annual output being over 25 million units. In 1886, when 
gold was discovered on the Witwatersrand, the township had 
& population of 50, which grew to about 3,000 in 1887, and in 
1914 had reached 253,274. After the Anglo-Boer war in 1902, 
Messrs. Mordey and Dawbarn were appointed consulting engi- 
neers to the Council, relinquishing their connection with the 
Council in 1908. 

The consulting engineers adopted three-wire D.c. supply at 
930-230 volts for the inner area, 3-wire single-phase A.C. at 
200-200 volts for the outer area (feeders at 3,300 volte, single- 
phase, one pole earthed), and 575 volts p.c. for traction. The 
two voltages for lighting supply cause some annoyance to 
consumers who move from one area to the other, and the 
generators being two-phase, some difficulties are experienced 
in balancing the phases. 

The author joined the municipal service in 1909; at that 
fime there were ten feeding points, to which two have since 


n added. The feeders were single-core cables of 1 sq. in. 


section (neutrals 0.5 sq. in.), insulated by prepared. paper, 
vulcanised bitumen, and impregnated tape, with two layers 
of steel armouring, jute served and compounded. The dis- 
tributors were tmple-concentric cables paper-insulated, lead- 
covered, jute served, and double steel armoured, jute served 
and compounded. At each main feeding point was a feeder 
box in the pavement, containing three-wire bus-bars on por- 
celain insulators, the box being filled with diatrine. Similar 
boxes were used at the junctions of distributor and sub-distri- 
butor cables. Each feeding area was fed by one feeder and 
was entirely independent of the others; the cables were 
coupled with studs and links, so that on the occurrence of a 
fault the whole feeding area was cut off, and the fault had 
to be localised by disconnecting and reconnecting the distri- 
butor cables in the feeder box, causing loss of time. 

The syetein had to be entirely reorganised, owing mainly 
to frequent interruptions caused by faults on the D.C. feeders. 
Owing to the vulcanised bitumen becoming eoft and plastic, 
the whole of them decentralised at loads of less than 600 or 800 
amperes per square inch—in some cases less than 400 amperes. 
The ‘insulation resistance of the cables dwindled away, and 
ehort-circuiting between the coppér and steel armouring wae 
a regular occurrence. Such a state of feeder cables, attached 
to a system as has been described and coincident with the 
failure of the gas engine scheme, made conditions absolutely 
appalling.” 

Financial considerations required that the best arrangements 
had to be made of the existing cables, and the reorganisation 
wf the system occupied several years. The feeder cables were 
picked up, stripped of all the armouring, and relaid on the 
golid system in glazed earthenware troughs with proper bndge 
pieces, the troughs being filled with bitumen and covered 
with bricks. First an additional feeder was run to the centre 
of the town, so that the feeders could be relieved one by one; 
the additional feeder was eventually absorbed by the growth 
of the load. Nearly all the pavement boxes were discarded ; 
underground chambers were built at the feeding points, and 
feeder pillars at the sub-feeding points. Two or more cables 
pass each feeding point, with three exceptions, and provide a 
duplicate or triplicate supply. Isolating switches enable the 
distributors to be quickly disconnected from the bus-bars when 
necessary. Direct telephone communication with the power 
station is provided. 

At the chief sub-feeding points, feeder pillars have been 
substituted for the surface boxes, with isolating switches. 
Wherever it 18 possible. duplicate supplies have been provided. 

The alteration in the inner area" took three years to 
carry out, and little or no trouble has been experienced eince 
the changes were made. The insulation resistance of the 
feeder cables, however, 1s relatively low. Joints in the distri- 
butor cables were originally made in cast-iron boxes; faults 
frequently occurred in these, and in such cases the joints have 
been remade without boxes. Service joint boxes are elimi- 
nated as far as possible by running back important services 
to chambers each dealing with four blocks of buildings. 

The “outer area is supplied with single-phase current at 
3.300 volts, transformed down to 200-200 volts three-wire, 
distributed by underground and overhead networks; an ex- 
ception is a new industrial area, which is given a three-phase 
four-wire supply. "The high-pressure cables are two-wire con- 
centric paper-insulated and lead-covered, the inner core being 
insulated for 3.300 volts and the outer, which was earthed, 
for 500 volts. They were laid on the solid system, and termi- 
nated in kiosks containing transformers and switchgear. The 
high-pressure cables were looped into the kiosks and bolted to 
the terminals without disconnecting linke; in some cases six 
or seven kiosks were all connected to the same cable without 
means of disconnecting whilst the cable was alive. 


The type of cable and method of laying were quite good, 
but unfortunately two high-pressure cables often were Jaid in 
the same trough, and experience proved that a fault on 
one cable often affected the other, thus doubling the extent 
of the damage and the magnitude of the interruption of sup- 
ply. Locating a fault, with the high-pressure cable bolted 
hard on to each transformer, was a very lengthy process, 
especially as there were no easy means of splitting up the 
high-pressure cable into sections. There were certain dis- 
connecting boxes where high-pressure cables branched, but 
excavation to the boxes and melting out the insulating com- 
pound took hours of labour. Generally, to restore supply 
took a day or more. Replacing the high-pressure fuses in 
the transformer kiosks when the high-pressure bus-bars were 
alive was very dangerous, and the only alternative was to 
put all the districts served by the cable in darkness until the 
fuses had been re-inserted. The fuses were of faulty con- 
struction, and there were no interconnections on the low- 
pressure network. From the operative point of view, the 
transformer kiosks were veritable death-traps.“ 


The system was reorganised by the installation of link 
chambers and pillar boxes for high-pressure cables, the linking- 


up of high-pressure mains to form ring mains, the grouping 


ot transformers, the replacement of certain of the iron kiosks 
with brick transformer houses, and the installation of proper 
control gear in all transformer kiosks. Where several feeders 
run in the same direction for considerable distances, they 
have been provided with link chambers which enable any of 
the outgoing cables to be fed from any of the incoming 
cables, and provided with circuit-breakers. These arrange- 
ments have proved of immense value in dealing quickly with 
cable faults; and similar arrangements on a minor scale have 
been carried out in pillar boxes. In several cases the high- 
pressure cables have been joined up to form ring mains. 
Several sub-stations have been built in which the trans- 
formers have been centralised and provided with switchgear, 
which facilitates the maintenance of continuity of supply. 
better pressure regulation, and economy in core losses. In all 
iron kiosks which have not been replaced by transformer 
houses, suitable switches and fuses have been provided on 
both the high-pressure and the low-pressure sides. 

The three-phase four-wire power supply to Newtown is 
derived from the two-phase system by the Scott method at 
400 volts. 

The tramways comprise a total of 42.29 route miles, 66.17 
track miles, and are supplied with direct-current by under- 
ground cables up to two miles from the centre of the town, 
after which the feeders are carried overhead on the tramway 
poles. The original feeder cables are of the single-conductor 
leadless type, bitumen-insulated, with a layer of paper next. 
to the copper and jute serving outside the bitumen. They. 
were laid on the solid system, the best for the purpose where 
atmospheric disturbances occur, the path to earth from the 
copper conductor through the bitumen insulation and filling 
and the trough being a long one. Unfortunately, a telephone 
cable with earthed lead sbeathing was laid in the same trough 
as the feeder, and the latter was connected with the trolley 
line through fuses by lead-covered cables in the tramway poles; 
the phenomenal storms experienced in Johannesburg quickly 
found out these weak spots. The telephone cable system 
became alive at 500-600 volts, and was rendered useless; the 
traction cables broke down to the earthed lead sheathing of 
the telephone cables, causing long stoppages, and the line 
connections were pierced where the lead sheathing touched 
the poles. To relieve the system from such troubles, all the 
paths to earth that could be got at were cut out, the tele- 
phone cables were pulled up whenever possible, insulated 
cable without metallic sheathing was substituted for the line 
connections, and British Westinghouse lightning arresters 
were fixed at quarter-mile intervals on the overhead equip- 
ment. Porcelain insulators replaced the original compressed- 
fibre insulation of the trolley line, and have stood up well 
against the severest electrical storms. Disconnecting switches 
have been installed on the line connections, and arrangements 
have been made to link up the feeders and to confine the 
area of stoppage due to a breakdown to a minimum. Whereas 
formerly some portion of the trainway service was interrupted 
during every storm, such interruptions have been almost 
wholly eliminated. 

The tramway systein as originally laid down was hampered 
by no Governinent regulations, and naturally, therefore, no 
precautions against electrolysis by stray currents were taken. 
In 1913 the Government formulated regulations practically 
identical with those of the British Board of Trade, necessi- 
tating the partial reorganisation of the traction supply and 
the erection of rotary-converter sub-stations at three points, 
fed with two-phase current at 3,300 volts. The secondaries 
of the single-phase transformers are double Scott-connected, 
with two distinct windings, to give a six-phase eupply to the 
A.C. side of the rotaries, which are provided with starting 
motors and are self-synchronising. 

The publie street lighting of the inner area was originally 
carried out with arc lamps, nine in series, but was unsatis- 
factory owing to frequent faults on the cables, which were 
rubber-insulated and lead-covered, laid direct in the pound 
without protection. An average of at least four faults per 
week occurred on these mains, and in wet weather five or 
six sometimes took place in one day. The cable being hope- 
less, the arc lamps were temporarily replaced by large half- 
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watt lamps or clusters of ordinary metal-filament lamps fed 
by new steel-armoured cables from the mains. A complete 
scheme of arc lighting with centralised control hae beer 
devised, but lack of funds prevents its being carried out. 
From 1909 to 1914 the number of connections increased 
from 5,720 to 16,091, and the total units consumed from 11.3 
millions to nearly 25 millions; the maximum load from 5,400 
to 10,900 Kw., and the number of street lamps from 5,340 to 
1,400. The undertaking is equal in point of magnitude to the 
whole of the other municipal undertakings in South Africa. 


—————n 
AN ELECTRIC BATTERY LOCOMOTIVE. 


Jou eighteen months ago the Midland Railway Co. put to 
work a battery-operated electric locomotive for shunting and 
sorting the coal traffic in the West India Dock Depót, London, 
which investigation showed could be performed more satis- 
factory and economically in this way than by horses, 
hydraulic or electric capetane, and enatch-heads. As the 
ordinary steam locomotive cannot enter the yard, the whole 
oi the work had to be performed by the electric locomotive. 
The maximum epeed attained with full load i8 about seven 
miles per hour, speeds up to 12 miles per hour being attained 
with light loads; the rated capacity of the locomotive is six 


Execrric BarrERY Locomotive, MIDLAND RAILWAY. 


loaded wagons weighing 15 tons each, and 12 light wagons 
o: approximately six tons each. 

The weight of the locomotive complete with battery is 171 
tons, and the wheel base, which 1s, of course, rigid, is 8 ft. 6 in. 

The general appearance and method of cdnstruction of the 

motive is well shown in the accompanying view. It is 
fitted with two 929-H.P. motors—one per axle—supplied by 
Messrs. Dick, Kerr & Co. 

The battery, which is eituated in the two end compart- 
ments, was provided by the D.P. Battery Co., and consists 
ot 108 cells, 21-plate T.L. type, with & capacity of 300 ampere- 
hours. The cells are the D.P. standard train-lighting pat- 
tern in lead-lined teak boxes, and are fitted with block 
type lids. 

The locomotive has not been out of service at any time on 
account of the failure of the battery, and no single cell has 
failed since put to work about 18 months ago. 

been in daily use (except Sundays), the discharge rate 
varying from 40 to 90 amperes, with occasional spurts up to 
1X! amperes. 

The battery is charged E day from about 19.30 p.m. for 
one to two hours, and a '' refreshing" charge is given in the 
early morning. " 

When the battery was cleaned out the work was done with- 
out interrupting the service in any way, and the plates were 
found to be in excellent condition, despite the severe jolting 
occasioned by continual shunting of the coal wagons. Out of 
over 2,000 wood separators in the battery it was found neces- 
sary to renew only about three dozen, and only very few 
ebonite sheets were split. This is partly due to the careful 
suspension of the truck, and also to the tough qualities of 
the accessories. The four-bar bottom block on which the 
plates stand, a epecial feature of the D.P. cell, proved its 
worth; no shorting had taken place, and there was no inden- 
peon, as the weight is better distributed than on the two-bar 

oc 


The control is by the ordinary series-parallel method, pro- | 


viding two economical running speeds, but no restrictions 
are put on the drivers with regard to the use of the other 
notches; the braking is of the rheostatic type operated by the 


The battery 


main controller, this method being very useful for shuntin 
operations. A band brake with hand operation is also fit 
to each axle, being equivalent to the tender brake on eteam 
locomotives. 

The mechanical portions of the locomotives are largely con- 
structed of standard wagon parts, e.g., the wheels, axles, 
draw-gear, &c. The body and cab are of wood, suitably 
braced with ironwork. The covers over the battery compart- 
ments are arranged to drain off all rain water, while both 
sections are so ventilated that gases given off during charging 
or working the battery are carried off. 

. is performed by a motor generator, the pressure 
of supply from the Poplar Borough Council—460 volts—being 
too high to offer any advantages for the use of a reverse 
booster. The generator is differentially compounded, so that 
after current is switched on, further attention is unnecessary 
except in the case of a gassing charge. 

We are indebted to the D.P. Battery Co. for the foregoing 
particulare. 


THREE-PHASE PLANT AT SHIPLEY 
(YORKS.). 


THE first venture of the Shipley Council in public electricity 
supply wae in 1900, when a small generating plant in con- 
nection with a Meldrum refuse destructor was brought into 
use. This plant was soon supplemented by two 240-kw. Par- 
sons direct-current turbo-generators (in 1901), and consider- 
able praise is due to the Council, and to its enterprieing 
engineer at that time—the late Mr. Quinn—for pioneering a 
iype of plant which has proved to be possibly the most impor- 
tant factor in modern electricity supply work. 
Further developments followed, and by 1905 the,Council's 
plant consisted of four boilers and four turbo-generators of a 
total capacity of 1,000 Kw. In 1912 the Council, after inquiry, 
decided that the time had arrived to install a modern three- 
phase system to mect the industrial requirements of the area, 
and, having obtained borrowing powers for £30,000, n. 
ceeded to put down a three-phase 6,600-volt 50-cycle alter- 
nating-current system with rotary converters for traction 
supply and direct-current lighting and power, thua falling 


_into line with the majority of progressive industrial towns. 


a 
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BRaciNa OF SraToR END WINDINGS, SHIPLEY ALTERNATORS. 


This new installation was officially inaugurated on February 
Qnd, the occasion being celebrated by a dinner at which many 
of those interested in local electricity supply work attended. 
The new plant includes two Babcock & Wilcox boilers fitted 
with integral superheaters and chain-grate stokers, with a. 
rating of 20,000 Ib. of steam at 160 lb. pressure, superheated 
to 550 deg. F.; two steam-driven Clarke-Chapman pumps 
have been provided for boiler feeding. Two Westinghouse- 
Rateau turbines, running at 3,000 R. P.., each with a continuous 
output of 1,250 xw., have been installed; these are coupled 
to alternators by the Phoenix Dynamo Co., a special feature 
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of the machines being the heavy steel clamping rings round 
the stator end Se and the ventilating arrangement, for 
which air is supplied from two Sturtevant dry-air filters 
equip with motor-driven fans. : 

Each turbine exhausts into a Cole, Marchent & Morley 
eiie condenser capable of dealing with 920,000 lb. of steam 
per hour. 

The new three-phase switchgear was supplied and erected 
by the British Westinghouse Co., and is of the cubicle pattern 
designed to take care of future needs; eupply is given to a 
large sub-station in the centre of the town, from which all 
distributing cables will run, the cable contract for some ten 
miles of three-core lead-covered cable drawn into ducte 
having been placed with the Western Electric Co., who have, 
we gather, supplied the bulk of the cable in use in Shipley. 

Two rotary convertere have been installed, one of 500 xw. 
5 and Westinghouse make, and one of 300 KW. by the 
General Electric Co., for general direct-current supply pur- 


e WeermnGHOUSE-PH@NIX TURBO-ALTERNATOR AT SHIPLEY. 


poses. The electricity works are situated on the Dockfield 
estate, which, together with two adjoining estates, amounting 
in all to 50 acres, were acquired by the Council and are now 
being disposed of for industrial purposes, During 1914-15 
1,735,000 units were sold, and for the year nearly completed 
it is expected that 2,500,000 units will be sold. 

We understand from Mr. W. Redmond, the Council's elec- 
trical engineer, to whom we are indebted for these particulars 
and under whose supervision these extensions have been car- 
ried out, that the new plant is giving every satisfaction, and 
that the coal consumption hae been reduced by 50 per cent.; 
moreover, some of the local factories have already n con- 
nected to the new system, and others are in prospect. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The Lighting of Drawing Offices, 


For the lighting of drawing offices the British THOMSON- 
HovsroN Co., of Mazda House, Upper Thames Street, E. C., usually 


y Fit. 2.—CLoss OEILING TYPE. 
B. T. . LUMINA BEMI-INDIBECT LIGHTING FITTING, 


FiG. 1—PENDANT TYPE, 


advise the use of Mazda half-watt type la i ir " " 
5 : pe lamps in their " Lumina 
semi indirect lighting fittings, A number of drawing offices have 


been equipped in accordance with this recommendation, and in 
every case great satisfaction has been expressed by the draug htamen. 

Thie system of lighting is used by a certain engineering and 
shipping firm in the Newcastle area, whose reputation is known all 
over the world—the engineer of which has stated that he had great 
difficulty in preventing the draughtemen using the new lighting 
during the day time—they declared it better than the natural 
daylight. We illustrate the pendant and the close ceiling patterns 
of che Lumina fittings in figs. 1 and 2. 


Anti-aircraft Lamp Sereen., 


We have received from Mr. J. W. Beauchamp, manager of the 
West Ham electricity undertaking, particulars of a new type of 
lamp screen, for which a patent has been applied for, and which 
has been designed ar an inexpensive method of cutting off upward 
rays from lamps snd avoiding the bright patch of light which 
usually results from the use of a conical reflector on an incan- 


Fia, 3.—NEW TYPE LAMP SCREEN, 


descent lamp. We understand that in practice it gives a v | 
distribution of light. E T on 

Figs. 8 and 4 ehow the construction and application of the screen 
which is made of sheet tin, and is being placed on the market by 
Messrs, FALE, STADELMANN & Co., of Farringdon Road, E. O. 


Fig. 4.— NRW LAMP SCREEN IN USE. 


The reduced brillianoy required by the authorities can be most 
effectively obtained by using lamps of smaller oandle-power or 
under-runaing or frosting ; the practice of covering the lamp with 
an opaq de coating is ineffective owing to the difficulty of 
maintaining it, and bscause by increasing the temperature, it 
shortens the life of the lamp. It is, in fact, obvious that the 
methods at present adopted for seouring reduced illumination of 
our streets are crude and wasteful. . : l 
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THE FUTURE 
ORGANISATION.OF ELECTRICITY SUPPLY. 


[COMMUNICATED. | 


CONSIDERABLE interest is attached to the circular issued a 
short time ago by the South Metropolitan Gas Co., inviting 
subscriptions to the company's stock by their consumers, in 
amounts of £5 and multiples thereof, at the price of £82 
per £100 of stock. This investment, with gas at its present 
figure of 2a. 10d. per 1,000 ft., yields £5 7s. 3d. per cent., 
which is undoubtedly attractive ; indeed, one is tempted to 
wonder at the Treasury giving their sanction to what 
must be a competitor to the War Loans. However, the 
scheme is distinctly interesting, and worthy of some con- 
sideration. The war willend sooner or later, and a difficulty 
will probably be found in raising capital for the many 
extensions and enterprises which have, perforce, been held 
in abeyance. 

The issue of Baby Bonds,” as they are termed in 
America, has long been in operation in that country. 
The advantages of spreading a considerable portion of 
their stock amongst their consumers and employés have 
been realised by the companies, and used as a bulwark 
against the muaicipalisation of their properties and the 
undermining of their consumers by the gas opposition. The 
plan of giving consumers a direct holding and interest in 
their electric supply company has undeniably done much to 
restrain municipalities from undertaking work in this direc- 
tion. Oae cannot help being forced to the conclusion that 


up to the present such enterprise has been against the 


development of the electrical industry in ite broadest 
possibilities, l 

With the first boom of electric lighting, numerous pro- 
visional orders were granted in this country to small towns 
and districts ; some of these were not even taken advan- 


tage of, but were merely obtained to block private enter- 


prise. Nevertheless, at that siage a great impulse was given 
to electrical progress, but the cream of the possible light- 
ing load having been obtained, most of these small muni- 
cipal c mcerns have found themselves handicapped by the 
difficulty of obtaining powers for the hire of motors aud 
apparatus. The fullness of time bas shown that the effect 
of these small undertakings, with their cast-iron boundaries 
and restricted powers, has been to put the brake on still 
greater expansion by means of companies or authorities 
generating on a grand scale with the efficiency of big uvits 
and the advantages c mferred by large diversity factors. Many 
of the-e concerns may be said to be in a state of polarisa- 
tion, affording little or no profit to their owners and scant 
opportunity to those requiring cheap light and power. 

The present chaotic condition of London's electric ser- 
vice is an example of this. We have numerous compara- 
tively small areas supplied by municipal undertakings which 
are working under the disadvantages referred to, and com- 


panies who are deterred by the shortness of their tenure : 
from/exerting their full powers. So far, the various schemes 


put forward for solving the question of a comprehensive 
and cheap supply for this city have been abortive. 

Much the same state of affairs obtained in the early 
development in America, except that in their case most of 
the towns and districts were catered for by companies. 
Therefore, as the advantages of amalgamation have been 
realised, it has been possible to assemble small operating 
companies into large holding companies. An American 
contemporary classified the advantages to be obtained into 
several divisions ; briefly, they. were :— 

Efficuency.—Operating efficiency is greatly increased 
because the directing officers of large holding companies 
are the ablest men in the bus‘ness, who contribute expert 
knowledge, superior administrative ability, and souud judg- 
ment. Those superintending actual operations possess 
abilities which command larger salaries than are obtainable 
in the smaller companies, and the benefits of their super- 
vision are distributed among a large number of properties 
at & comparatively small expense. Holding companies 
have on their staffs expert engineers. Such engineering 
service is impracticable in small concerns. Alert, legal 


supervision is maintained, which is frequently of great 


importance but usually too expensi e for a small company. 


Departmental operating costs are closely kept, carefully 
analysed and compared. Publishing and advertising can 
be co-ordinated and directed into the most profitable 
channels. | 

Economy.—In addition to the economies resulting from 
efficient operation, there are economies in the purchase of 
material by bulking the orders. The holding companies . 
are always in touch with the markets, and are able to take 
advantage of cheap prices in any commodity or article, and 
to buy in advance of rising prices. | | 

Holding companies, by the creation of large issues of 
securities based upon securities of subsidiary companies, give 
to this cla-s of security a broad market. They distribute 
the risk among a large number of properties in different 
parts of the country, so that any adverse circumstance 
affecting one property does not materially injure th 
integrity of the sécurity as a whole. i 

To sum up, it is claimed that the advantages rendered to 
the community are better service, cheaper service, broader 
service in populous centres, and service extension to village 
and raral communities. - 

»The selling of Baby Bonds” to consumers, which is a 
part of the policy of holding companies, has been reduced to 
a fine art, and almost every conceivable talking point is 
tabulated. Many of the arguments advanced are ingenious, 
but not of a nature to appeal to a Briti-h investor, who 
appears to prefer a certain stateliness in the dressing of a 
financial statement for his consumption. The issue of 
stock in small units, enabling small consumers to invest, 
and so acquire a real interest in the industry, has several 
very obviousadvantages. It turns each holder into a friend, 
who will do his best to forward the development of the 
company amongst his acquaintances. This is an active 
influence, and is likely to do more good than the reliance on 
public spirit and civic pride, which it was hoped would do so 
much to foster municipal undertakings. — . SEN 
The popularity in America of the. Baby Bond,” and of 
similar issues made in this country, invites the consideration 
of the extension of the principle to such a public service 
utility as electricity supply. In fact, it. is nibbled at when 
deposits bearing interest are enforced, but as such they are 
usually a source of annoyance, operating against the supply 
authorities’ welfare. 

The present state of affairs is that with the idea of public 
control, huge monsters such as the Port of London Authority 
and the Water Board have been created. Most of these are 
financed with moneys borrowed upon public credit, and one 
could fairly safely say against the wishes of half the rate- 
payers concerned, who, however, seldom obtain: the eontrol 
that they are supposed to; exercise, by reason of the multi- 
tude of questions generally involved at election times. This 
remark is not made as an attack on these services or with 
a view to belittling their work, but merely to emphasise the 
small amount of public control actually existing. 

. Assume that instead of forming such trusts on public 
credit, they took the form of companies with the controlling 
capital issned in small bonds. The board of directors 
would contain certain representatives of the municipalities 
whose districts were affected, much on the lines of the last 
L.O.C. scheme, who would be charged with the duty of 
seeing that the interests and righta of the community were 
protected. The affairs of the company would come up for 
revision at the usual general meetings, and where a vote 
was required it could be taken upon the direct issue with 
no consideration of politics supervening. One. ventures to 
think that a more businesslike administration and better 
management would result. 

No doubt the que-tion bristles with difficulties, but it 
should not be impossible to discover some method which 
would open the way for a cheaper and more general supply 
of electricity. Some discussion of the subject may forward 
the question to a stage where it will be ripe for practical 
steps when the passing of the war leaves us free to act 
again. It may be that the application of the principle of 
the Baby Bond” can be made in a way that would 
help to smooth the path for the large composite bodies that 
appear to afford a solution of the present state of dead- 
lock. It will also be borne in mind that money is 
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changing hands, and there will be many small people with 
money to invest who will only be attracted by a class of 
investment which is sound. One with the possibilities and 
assured future of electricity supply should be well in favour 
if we work to deserve it. ö 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week, should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Cause of Flicker. 


I have under my charge three Belliss-Crompton D.c. gene- 
rating sets, rated at 50 and 100 Kw. at 450-550 volts, operating 
a three-wire overhead network, with Crompton's C.M.B. 
balancers. Only one machine is at present working at once, 
and the load is metal-filament lamps and fans. 

We are experiencing trouble with a flicker in the lights, 
which seems to synchronise with the engine beat, and we are 
unable to find any cause for it. It does not always occur, 
but is sometimes scarcely noticeable, and at other times it 
becomes objectionable. All machines seem to be affected, but 
not to the same extent, the small set being the worst, and 
one of the 100-Kw. sets. The third set very occasionally gives 
trouble, and then only slightly, and we have found that 
changing over to this set will stop the trouble. The flicker 
seems to start at half load on the first two machines, when the 
bus-bar voltage is about 485-490. The machines have only 
been in use two years, but this flicker was noticed from the 
be ean $ 

should greatly appreciate any information or advice that 
your readers can offer as to the cause and remedy of this 


trouble. 
F. C. Bulsara. 
Nagpur, India, January 29th, 1916. 


à German Interest in Swiss Concerns. 


In your valued paper issued January 28th, under the heading 
of ‘‘ War Items,“ you have printed an article dealing with 
the German capital invested jn Swiss concerns, in which you 
state that the Swiss journal, Elektro-Industrie, the paper of 
the Aseociation of Electrical Contractors in this country, has 
expressed its sympathies for the Central Powers. This state- 
ment is apt to be misunderstood by the majority of your 
readers, who will wrongly be led to believe that the Swiss 
electrical contractors are to a large extent sympathising with 
the enemies of Great Britain. We feel it our bounden duty 
to challenge this view. Even if a few members of the Swiss 
Association of Electrical Contractors should in consequence 
of personal relations and, last, but not least, through lack 
of understanding of other people and nations and ignorance 
of conditions existing abroad, sympathise with the German 
cause, the majority of us have long ago realised that a too 
powerful commercial supremacy of one group of the Powere 
will endanger our economical and political independence. Our 
trade had euffered a great deal from disloyal German compe- 
tition long before the outbreak of the war. The article in the 
Elektro-Industrie, written in favour of the German electrical 
trade, proves that in Switzerland both opponents in a dispute 
get a hearing, but it does not follow that it expresses the 
views of all its readers. 

In conclusion, we should like to explain that the ''block- 
ade policy practised in England and France against neutral 
Switzerland is hitting our trade badly, and we are wonder- 


ing whether it will dawn on the Allies some day that their 


action in binding industrial forces over here that might be 
useful to them tends to strengthen the position of the German 
industry in Switzerland. It must be noted that the Germans 
are already organising themeelves in order to win back the 
Swiss market after the war, if possible to a still larger extent 
than in pre-war times, and it looks as if they will succeed 
unless the Entente Powers discard their over-anxious policy 
of mistrust against Switzerland. 
Théodore Schwarz. 


Basle, Switzerland, February 15th, 1916, 


City Guilds’ Subject: ‘‘ Electric Wiremen's Work." 


' Electric Wiremen’s Work’ concerns not only wiremen, 
but also a much greater number of people who are intimately 
concerned with and interested in what might otherwise be 
termed “Everyday Electrical Applications." These other 
people are contractors, foreinen, architects, charge electricians, 
Inspectors, builders, clerks of works, students who will one 
day take up one of these callings, other students, and many 
others. 

The subject (to quote another writer) deals (or should deal; 
first, with the elementary electrical principles involved; 
secondly, with the hundred and one kinds of consuming 
devices and accessories that are to (or should) be found in 


ordinary electrical installations (houses, shops, offices, small 
workshops, &c.); thirdly, with the simple theory of their 
construction and working; and, lastly, with the various 
methods of wiring them up.“ 

The above shows the fundamental importance of the sub- 
ject, and the City Guilds’ report for last session proves how 
grossly it is neglected by those in authority in some of our 
technical colleges, institutes, and polytechnics. 

On page 20 of the Report we find that Electrical Engineer- 
ing was taught at 117 centres last session, and Electric 
Wiremen's Work at only 57. Turning to page 22, we find, 
further, that there were 1,341 candidates for examination iv 
'' Electrical Engineering," and only 253 in Electric Wire 
men's Work." The 1,341 above does not, by the way, include 
those taking telephony, telegraphy, and electro-metallurgy. 
These figures indicate a very topsy-turvy condition of thinge. 
and prove that fundamental training in applied electricai 
work is to a great extent ignored by those whose duty it is 
to foster it. 

For every student who is investigating the mysteries ol 
dynamo design, alternating-current work, transmission sys- 
tems, electrical instrument making, &., &c., there should 
surely be & dozen or so who only desire a working acquaint- 
ance with everyday electrical matters. 

It would be absurd, of course, to depreciate the value of 
the subjects included under ''Electrical Engineering" in the 
City Guilds syllabus. But it seems quite evident from the 
above-quoted figures that we are paying too much attention 
to what might be termed exclusive subjects, and neglecting 
another subject which, if properly handled, should be spread- 
ing everyday electrical knowledge amongst thousands of 
people yearly. This would be to the ultimate benefit of the 
whole electrical profession and industry. 

It is a fact, we believe, that in many institutes the students. 
though they have practical tuition in jointing, &c., are not 
treated to lectures based on the E. W. W. syllabus, but 
have to attend the elementary electrical engineering classes. 
This, obviously, is very unsatisfactory. 

Had things not been as they are, we should not, perhaps, 
have had The Wireless World saying in its February issue 
(p. 734) that the City Guilds Institute was ''not really very 
well known"! A rather remarkable statement, considering 
it has been carrying on its work for about 35 years. 


A. P. Lundberg & Sons. 
London, N., February 21st, 1916. 


- 


WAR ITEMS. 


Enemy Companies.—The ‘‘ Times " states that the com- 
mittee appointed to advise the Board of Trade in tackling 
companies of enemy nationality or association held, its hrst 
meeting on February 17th. The affairs of four companies 
were gone into, but as the proceedings were private no 
decision was announced. 

In the House of Commons, on Monday, in reply to a 
question, Mr. Pretyman stated that the committee had 
numerous cases before them. The list of persons, firms, 
^or companies whose businesses might be ordered to be dis- 
continued wholly or partially or wound up would be laid 
before both Houses from time to time, and notices of suck 
orders would be gazetted. There would be no unnecessarv 
delay, but it was desirable to pass all the names through 
the committee. It was difficult to draw the line as tc 
exactly whether a firm should come before the committee or 
should not. In reply to another question, Lord R. Cecil said 
that the black list under the Act was in an advanced state 
of preparation, and publication would be commenced shortly. 


Westinghouse War Relief Fund.—We have before us a 
copy of the balance sheet down to December, 1915, of the 
British Westinghouse Employés’ War Relief Fund. A 
Da of the delegates was called for yesterday evening 
at the British Westinghouse Club, Moss Road, Manchester, 
when Mr. J. H. Tearle was to preside. During the period 
from August, 1914, to December, 1915, the contributions bv 
employés amounted to £13,648, and that contributed by the 
company was £6,291; adding a small sum for donations and 
bank interest received, the income was 420,038. The pay- 
ments to dependents were £12,047. Christmas gifts stand at 
£885. Donations were sent to local hospital, Red Cross, and 
other funds to the tune of £500, and national donations were 
£680. There has been transferred to the Widows’ ani 
Orphans’ Fund £4,000, and a balance of £2,312 remains at 
the bank. The Widows’ and Orphans’ Fund is almost 
entirely invested in Treasury Bills. 

Tramcar Lighting Prosecution.—At Blackpool, on Feb- 
ruary 18th, Arthur Bolton, tramcar conductor, was Sum- 
moned for failing to obscure the car lights. Three other 
conductors were summoned for similar offences. The car in 
question was seen standing in Talbot Square with 13 lights 
switched on, and thev were visible seawards. No blinds 
were drawn. The Chief Constable said he had brought 
these matters to the notice of the tramway people time after 
time. Some of the complaints had been attended to, and 
some had not. A fine of 20s. was imposed in each case. 
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Tradin 
appoint 


with the Enemy.—The Board of Trade has 
Sir Edwin Cornwall, M.P., to be a member of 


the Advisory Committee in connection with the Trading 
with the Enemy Amendment Act, in place of Sir George 


Croydon Marks, M.P., 
Ministry of Munitions, cannot serve. 


of labour. 


who, owing to. work under the 


1 Sir George is at pre- 
snt acting as Special Commissioner in the Tyne district 
to deal with the inauguration of schemes for the dilution 


Use of Electric Torches.—The use of electric torches in 
Essex has become so great that the Chief Constable has 
issued a notice to all superintendents in the county that in 
future proceedings will be taken against any person dis- 


plaving any light in such a manner as to serve as a signal.: 


Unless the nuisance is abated, an order will be made by the 


competent military authority prohibiting the use of electric. 


66 Ti 


torches in the open.—*'* Times." 


IMPORTS OF HOLLAND. 


THE following figures, showing the imports of electrical and 
similar goods, for consumption, into Holland during the year 
1914, are taken from the recently-issued official trade statistics ; 
the figures for 1918 are added for purposes of comparison, and 


notes of any increases or decreases are given:. 


1913. 
Gulden. 


1914. 
Gulden. 


Machinery, steam, industrial and agricultural.— 


From Belgium .. 9,690,000 
» Great Britain .. 11,062,000 
„ Hamburg 236,000 


„ Germany... 
„ United States 
„ Other countries 


Total 


4,758,000 
798,000 


2,513,000 
6,481,000 
191,000 


. 99.036.000 23.867 000 


2,678,000 


515,000* 
. 49,580,000 36,245,000 


* Sweden, 338,000 Gulden. 


Gutta-percha, raw.— 


From France 885 333,000 31,000 

„ Great Britain 174,000 549,000 

Dutch Guiana 1,959,000 744.000 

„ Java, &c. E? 1,050,000 709.000 

„ Other countries 237, 113,000 

Total 4,853,000 2,146,000 
Gutta-percha manufuctures.— 

From Belgium 578,00 503,000 

Great Britain 156,000 176,000 

„ Germany 402,000 221.000 

„ Other countries 1,000 1,000 

— Total . 1,137,000 901,000 

Iron wire.— ] 

From Belgium 3,785,000 4,143,000 
„ Great Britain 21,000 32,000 
„ Germany ... 86,486,000 18,577,000 

Sweden . " 546,000 317,000 
Other countries 23,000 42,000 
Total . . 90,561,000 23,111,000 

Instruments, physical, chemical, &c.— 

From Belgium 810,000 384,000 
„Great Britain 547,000 338, 000 

Hamburg 401.000 439,000 

„ Germany  . 1,639,000 6,246,000 
» Other countries 149,000 271,000 
Total .. 9, 546,000 7,878,000 

Copper wire.— 

From Belgium m 211,000 90,000 
». Great Britain 152,000 392.000 
„Hamburg 6.000 306,000 
„ Germany  .. . . 4,088,000 29,643,000 
„ Other countries 80,000 78,000 

Total a . . . 4,487,000 3,509,000 

India- rubber manufacturcs.— 

From Belgium . 2,343,000 2,417,000 

Great Britain 8,548,000 2.271.000 
„ Java 2,917,000 8,520,000 
» Germany 115,000 106.000 
» Russia e 4,913,000 i 
„ United States 91,000 12,000 
„ Other countries 791,000 912,000 


Total 


... 16,078,000 14,238,000 


* Not shown separately. 


Inc. or dec. 
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1913. 1914. Inc. or dec. 

Steel wire.— Gulden. Gulden. Gulden. 

From Belgium 866,000 581,000 — 285,000 
„ Great Britain 909,000 571,000 — 338,000 
„ Germany  .. . . 5,283,000 2,124,000 ~ 3,159,000 
„ Other countrie . 118,000 0,000 — 48, 

. Total 7,176,000 3,346,000 — 3,830,000 

Glass manufactures.— | 

From Belgium TR 330,000 195,000 — 135,000 
, Great Britain 141,000 114.000 — 27.000 
„ Germany  .. 2,303,000 2,206,000 — 97,000 
» Other countries 18,000 13,000 — 5,000 

Total 2,792,000 9,598,000 — 264,000 

Porcelain.— 

From Belgium "T .. 224,000 129,000 — 95,000 
„ Great Britain - 94,000 44,000 — 50,000 
» Germany  .. ... 1,577,000 1,400,000 — 177,000 
„ Other countries . 112,000 07,000 — 5,000 

Total  ...... 2,007,000 1,680,000 — 327,000 
."NorE.—Gulden = Is. 8d. 


REVIEWS. 


Dielectric Phenomena in High-Voltage Engineering. By F. W. 
PEEK, Jun. London: Hill Publishing Co., Ltd. Price 
128. 6d. net. j 


The author sets out in this book the properties of gaseous, 
liquid, and solid insulators, and the methods of utilising 
these properties to the best advantage in the problems of 
high-voltage engineering. Methods that have proved useful 
in designing apparatus, transmission lines, insulators, bush- 
ings, &c., are discussed and illustrated by practical examples. 
In addition, such subjects as the manner of making extensive 
engineering investigations and of reducing data, the measure- 
ment of high voltages, the effects of impulse and high- 
frequency voltages, methods of drawing dielectric fielde, out- 
line of modern theory, various dielectric phenomena, &c., are 
considered. a 

A great deal of original work is described (and this 1s what 
makes the book so valuable), and there is ample reference 
to other investigations. It 1s interesting to note that the 
author's extensive research was made possible by facilities 
afforded by the Consulting Engineering Department of the 
General Electric Co. His work has to do chiefly with the 
visual“ corona, which may be defined as follows: —If potential 
i; applied between the smooth conductors of a transmission line 
and gradually increased, & voltage ie finally reached at which 
a hissing noise is heard, and if it is dark, a pale violet light 
can be seen to surround the conductors. This voltage is the 
critical visual corona point. If a wattmeter is inserted in 
the line, a loss is noticed. When alternating voltage higher 
than the critical voltage is applied between two parallel 
polished wires, the glow is quite even, but after operation for 
u ehort time reddish beads or tufts form along the wire, while 
round the surface of the wire there is a bluish-white glow. 
If the conductors are examined through a stroboscope, eo 
that one wire is always seen when at the positive half of the 
wave, it is noticed that the reddish tufte or beads are formed 
when the conductor is negative and the smoother bluish- 
white glow when the conductor is positive. The author gives 
particulars of different sets of experiments in the study of 
corona, amongst others the effect of spacing and size of con- 
ductor, the effect of temperature (the experiments varied 
over a range of — 20 deg. C. to 140 deg. C.), effect of oil, 
water, or dirt on the visual point. Tests made over a very 
wide humidity range show that humidity has no appreciable 
effect upon the starting point of visual corona, but after 
corona is present, humidity has an effect on the spark-over 
voltage. Change of initial ionisation of the air, even to a 
considerable extent, has no appreciable effect on the etarting 

int of corona. A test was made to eee if heavy current 

owing in the wire would change the starting point, but it 
was found that euch current does not appreciably affect it 
unless the temperature of the wire is increased. 

Specially interesting is the author's photographic study of 
corona on wires and cables. The method adopted was as 
follows: Two parallel conductors were spaced 122 cm. be- 
tween centres. 'The camera was focused on one conductor 
only. The distance to the lens was such as to show the con- 
ductors at approximately actual size. An exposure was made 
for a given time at a given voltage. The plate was then 
shifted slightly, the voltage increased, and a second exposure 
was made for the same time. Thus a given series shows the 
same part of the same single wire at different voltages. 

Two photographs are given showing the effect of moisture. 
A stranded cable was brought up to tho critical point, and 
water was then thrown on it. What was a glow at the 
surface of the dry cable became, at the wet spote, a discharge 
extending from 9 to 8 cm. from the conductor eurface. Other 
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hotographs show. the corona on bright tinned phosphor- 

ronze wire, on copper wire polished after each exposure, on 
weathered galvanised iron wire, on a polished brass rod, and 
‘unpolished copper cable, and so on. 

The author is to be congratulated on the quantity and 
quality of the original work he has done. "The account of hie 
extensive experiments on high-voltage electricity is exceed- 
ingly interesting, and his descriptions of apparatus are 
always clear and his photographs excellent. 


Rubber Machinery. By Henry C. Pearson. New York: 1915. 
ane India-Rubber World Press. Price 6$ in U. S. A., post 
ree. 


Mr. Henry C. Pearson is the editor of the India-Rubber 
World, the chief organ of the rubber trade in the U.S. But 
besides being & most successful and brilliant technical jour- 
nalisí, he is, and has always been, a practical rubber man, 
keenly alive to every phase, past, present, and future of the 
rubber industry. As a result, he has in the past produced 
worke, such as “‘Crude Rubber and Compounding Ingre- 
diente," which are to be found in the reference library of 
every self-respecting rubber manufacturer. His latest effort, 
Rubber Machinery, is perhaps the most useful of the series, 
for while—as the author points out in the preface 
mechanical and inventive ingenuity has been producing 
machinery for use in rubber manufacture for fifty years, 
this volume ie, so far as we are aware, the first published 
work, at any tate in the English language, dealing compre- 
hensively with rubber machinery. ere have been many 
rubber books in which typical machines have been features in 
illustrations of processes, but none in which the processes 
have been referred to merely to explain the machines. 
Technical works dealing with machinery are frequently no 
more than a series of illustrations from manufacturers’ cata- 
logues strung together on a thin chain of uncritical letterpress. 
Such works serve, perhaps, to remind us of much that we 
had forgotten, but they are scarcely stimulative of thought. 
Mr. Pearson’s volume does not belong to this class; he writes 
with discrimination as well as with skill. His object, he etates, 
is . . . to record the machines that are of general appli- 
cation either to all or to a number of the lines into which the 
trade is divided . . ." "To this end, he tells us, '' volu- 
minous matter has been collected from machinery makers 
the world over; from rubber factories, from patent specifica- 
tions—American, English, German, and French. The actual 
value of such a collection to the rubber manufacturer, what- 
ever his line, should be great, but the suggestive value (the 
italics are ours) will be even greater." In our view, Mr. 
Pearson has very largely achieved hie object, but his success 
in this regard is not due entirely to collecting voluminous 
matter’’ from various sources; without the author's practical 
knowledge of the industry and the exercise of his critical 
faculty it might have been a poor thing. As it is, however, 
the volume should find its way to the shelves of all those 
whose work brings them into contact with rubber machinery. 
The book is sub-divided into twenty chapters; of these, the 
first two are devoted to machinery used in washing and 
drying crude rubber; Chapters III and IV deal with the 
handling of mixing materials and the procees of mixing; 
Chapters V and VI with calendere and plant for preparing 
fabrics for calendering and spreading; Chapter VII with 
clutches, drives, and safety stops for mills and calenders: 
Chapters VIII to X with vulcanising plant, materiales, and 
inethods. Chapter XI is a useful contribution on the eubject 
of tube-making machinery, while the two eucceeding chapters 
are devoted to spreading, doubling, and finishing plant. Chap- 
ter XIV, on cement and solution machinery, is the last on 
what may be termed rubber manufacture proper. After a 
couple of chapters on the extraction of rubber and gutta 
from shrubs, vines, &c., and of resins from low-grade rubbere, 
we have (Chapters XVII and XVIII) a very interesting sec- 
tion dealing with reclaiming. Chapter XIX, on temperature 
recording and controlling devices, will be of more than pass- 
ing interest to those (and they are many) who have endured 
losses and worry ae the result of over or under-vulcanising. 
The concluding chapter is on rubber laboratory equipment, 
and in this, we think, will be found much that is suggestive 
_ even to those whose work lies wholly in the laboratory. Here 

and there we meet with views or statements that are capable 
of criticism; for instance, the authors’ estimate of the capa- 
. city of certain types of crude rubber washing plant appears 
to us to be rather high; again, the views expressed on the 

subject of the nerve of crude rubber and methods of 
determining it will scarcely meet general acceptance. They 
appear to be based on some recent publications of Caspari's, 
which will, however, require a great deal of confirmatory 
work before the somewhat sweeping deductions made from 
them can find practical application. These and other minor 

blemishes do not, however, affect the character of the book 
as a whole, nor need they interfere with our congratulations 


to Mr. Pearson for having given us a most valuable and in ter- 
esting work. ; ar 


— 
British Trade Interests in Denmark. —An Exchange 


dispatch to the Times states that a special British Commercial 
. Adviser has joined the British Legation at Copenhagen. 


LEGAL. 


MOTOR CAR v. TRAMCAR, 


STIPENDIARY NEILSON has iesued judgment in the Glargow Police 
Court in the prosecution of a Glasgow T. C. motor man who was 
charged with recklessly driving the tramway car under his charge, 
and causing it to collide with a motor-car and damsge the vebicle 
and injure ita occupants. The impact was so great that the tram- 
ear was foroed off the rails. Dealing with several authorities 
which had been svbmitted to bim, the Stipendiary eaid the 
principle laid down in Macandrew & Tillard (1909) clearly applied 
to the present case, so as to primarily lay the responsibility of 
avoidirg the collision upon the vehicle which was emerging from 
a small side street upon an important public thoroughfare on 
which there were tramway rails along which, according to the 
Board of Trade regulations, it was lawful for a tramway car to 
travel at a rate of sixteen miles per hour. A motor-car was a 
much more mobile vehicle than a tramway car, and therefore the 
chief responsibility for the avoidance of danger lay upon the motor- 
driver. He found the charge against the motor man not proved. 


MUNITIONS COURT CASES. 


AT the Manchester Muonitions Court on Saturday, a firm of eleo- 
trical engineers summoned Messrs. Humphrey Lloyd & S ns, for 
engaging a youth named Carnal] and taking him away from a 
controlled establishment. The case was brought under Sec. 12 
of the Amended Munitions Act, and it was stated for plaintiffs 
that they had warned defendants that they were infringing the 
Section by employing Carnall Defendants’ statement was that 
Carnall replied to their advertisement for a clerk, and he was 
engaged subject to his references being satisfactory. Plaintiffs 
subs quently informed them that theirs was a controlled establish 
ment and that they could not spare Carnall, whereupon Humphrey 
Lloyd & Sons informed the youth by letter that they could not 
continue the engagement. On the following day, February 8th, 
Mra. Carnall called and the youth aleo wrote, and both stated 
that he was not employed on munitions, that he had no badge, 
and that he would not return to bis old place. Defendants, 
added the statements, were not a munition firm, and as the state- 
ments seemed satisfactory, the defendante kept the youth at work. 
The defendant firm were fined £3 and the youth £1, the latter not 
to be enforced if he returned to his work by the following Wed- 
nesday. . 

An electrical fitter employed by the Admiralty at Sheerness, last 
week applied for his discharge, on the ground that, as overtime 
had been abolished, his wages were insufficient to keep himself 
and his home going at Ashton-under-Lyne, He desired (according 
to the Standard) to get work at Manchester. There were six 
fitters, two labourers, and an assistant doing the job which one 
man did before the war. A representative of the Admiralty ssid 
that no overtime was promised, but the man worked overtime from 
February, 1915, to January last, his average earnings being 
84 68. 8d. a week. There was a difficulty in getting electrical 
fitters, and the Admiralty had to keep up a large staff to deal with 
any emergency that might arise. The certificate was refused. 


GROCOTT v, LOVATT & BOUTS. 


AT Staffordshire Assizes last week, before Mr. Justice Avory and 
a jury, Richard Thomas Grocott, trading as Gaskell & Grocott, 
manufacturers of electrical earthenware fittings, of Longport, 


near Burslem, brought an action against Joseph Lovatt, general 


secretary, and Jabez Booth, organiser, of the National Amalga- 
mated Society of Male and Female Pottery Workers, to recover 
damages for libel. 

According to a report in the Manchester Guardian, Mr. Graham, 
for the plaintiff, said that he claimed damage» for a libel contained 
in a handbill issued on May 35th last. In that month there was 
considerable agitation not only in the pottery trade, but in most 
other trades all over the country, for an advance in wages on 
account of the increased cost of living. This was shared by the 
workpeople at Longport, and on May 7th Mr. Loyatt, general 
seoretary of the Union, wrote to the plaintiff's firm stating he 
was instructed by the operatives to ask for an advance of 10 per 
cent. in weges to all day wage and piece workers on account of the 
increased cost of commodities. This appeared to be an entirely 
gratuitous interference between Mr. Grocott and his workpeople, 
because the vast majority of them belonged to a especial Union 
which looked after the interests of their particular branch of the 
trade. The plaintiff took no notice of the letter or of a similar 
Jetter written a little later, iu which it was stated that the manu- 
facturers had agreed to pay a bonus of 74 per cent. Recognising 
the general demand for an increase of wages as being a just one, 
Mr. Grocott, in common with most other employers in the district, 
granted of his own accord a war bonus of 74 per cent. to his 
employés, and paid it for the first time upon May 23nd for the 
week beginning May 15th. Tbree days later a handbill was dis- 
tributed outside the works. It convened a meeting and stated that 
the business to be discussed was the 74 per cent. war bonus, and 
added, If you are anxious to secure the war bonus, attend this 
meeting. You can only obtain it by joining this society. Now is 
the time to join.’ The plaintiff complained of this as being a 
libel upon him, because it implied that he was not at the time 
paying the war bonus as other employers were doing. 

MR. MILWARD, for the defendants, asked the jury to say that 


Vol 78, No. 1,996, Fasmvazr 25, 1916.) THE. ELECTRICAL REVIEW. | 


229 


there was no libel and no intention to libel the plaintiff. He 
pleaded that his clients had no knowledge of the handbill. : 

The JUDGE said the jury knew how dangerous it was in these 
days when the relations between employers and employed were 
delicate to ruffle or disturb relations between masters and men 
which were amicable. In this case there appeared to be no ground 
for the imputation alleged, because the plaintiff was already pay- 
ing the war bonus when the handbill was issued, and this fact 
could easily have been ascertained from any of the plaintiff's 
workpeople. 

The jury returned a verdict for the plaintiff; and assessed the 
damages at £200. . 


— ———M ——À —À ES — 


THE LIGHTING OF KINGSTOWN. 


THE Court of Appeal, Dablin, was, laat week, engaged considering 
an appeal brought by the Dublin Southern District Electric 
Supply Oo., Ltd., from a decision of Mr. Justice Barton, refusing 
an application for an order directing the Taxing Master to tax the 
costs of the company against the U.D.C. of Kingstown, on the scale 
provided for by the Acts for the taxation of Parliamentary costa, 
or, in the alternative, directing that the costa should be taxed as 
Ohancery coste on the higher soale, as between solicitor and client, 
or for such other order as the Court might deem reasonable. The 
case related to the arbitration proceedings between the Kingstown 
U.D.O. and the Dablin Southern District Electric Supply Co., in 
connection with the Kingstown lighting scheme. 

Oa Monday the Lord Chancellor said that the view of the Court 
was that the appeal should be dismissed with costs, but as some 
questions of general importance had been raised with which it 
would be necessary to deal, they would deliver a considered judg- 
ment as soon as possible. 


FARRELL v. BLOX AM 


BEFORE Mr. Justice Gibson and Mr. Justice Pim in the King's Bench 
Division of the High Court of Ireland, application was made on 
defendant's behalf for an order changing the venue of trial from 
the City of Belfast to the City of Dablin in the case of Mr. A. B. 
Farrell against Mr. T. W. Bloxam. The action has already been 
referred to in our pages. 

In the result the Court changed the venue to the County of 
Antrim, costa to be coste in the cause, Mr. JUSTICE GIBSON remark- 
ing that this would enable plaintiff to have justice and to have the 
action tried (at Assizes) as cheaply as possible. 


— 


THE SWISS MACHINERY INDUSTRY. 


— 


THE importance of Switzerland as a producer of machinery and 
competitor in the markets of the world is clearly illustrated in the 
annual report which was recently published by the Swiss Associa- 
tion of Machinery Manufacturers (Verein Schweizerischer Maschinen 
Industrieller) Although the report does not contain any record 
of the total output of machinery of all kinds in that country, it 
quotes details of the import and export trade in 1913 and 1914, 
and mentions that the number of works belonging to the Associa- 
tion was 151 in 1914 as against 156 in the previous year, whilst the 
workmen and apprentices, of whom one apprentioe tq 10 workmen 
appears to be the rule, comprised 36,123 and 43,081 in the two 
years respectively. As will be seen from the accompanying table, 
the total importe of machinery declined from 42,298 000 in 1913 
to 41, 647.000 in 1914, the reduction being entirely due to fewer 
deliveries being received in the second half of the year :— 


TOTAL VALUE OF FOREIGN TRADE IN MACHINERY. 


Imports. Exports. 
1913 22,298,000 24.473, 000 
1914 m 1,647,000 3,561,000 


There is no reason for assuming that the native makers secured 
any subetantially greater share in meeting home requirements as 
a result of the diminished imports in 1914, as the decrease was 
rather due to the general depression in the purchasing industries 
through the war. 

As might be expected from its geographical proximity and great 


‘industrial development, Germany oocupied the principal porition in . 


‘the Swiss import trade, the deliveries from the former to the latter 
having been $1,600,000 in 1918 and £1,112,000 in 1914, or 70 per 
cent. and 68 per eent, of the total Swiss imports in the two years 
respectively. On the other hand, the exports from Switzerland to 
Germany only receded from £720,000 to £680,000 in 1914. The 
exports to Austria-Hungary decreas‘d from £196,000 in 1913 to 
140, 000, but the imports from the dual monarchy are only men- 


tioned in the sense that Austro-Hungarian machinery participated - 


in the total exports from Switzerland to the amount of 4 per cent. 
in both years. The imports from France fell by £80,000 in 1914, 
and the Swiss exporta to France aleo diminished by £124,000. In 
the case of Italy the Swiss imports receded by £8,000 and the 
exporte by £40,000. 

The Swiss trade with Great Britain is set forth in the report 
separately for the first time. The imports are given as having 
been of the value of £118,000 in 1913, as contrasted with £69,000 
in 1914, whereas the Swies exports are returned at £217.000 and 
£210.000 in the two years respesotively, a substantial advance 
having taken place in dynamos and milling machinery. The 
report emphasises the great bes of trade which occurred in the 
most important market for Swiss machinery, namely, Russia, 


` Hydraulic turbines and 


where a deorease of £228,000, or 33 per cent., took place in 1914; a 
diminution of £200,000, or over 50 per cent., took place in the case 
of South America, and one of £108,000, or 37 per cent., in the 
trade with Spain, as compared with 1913, The table which 
next follows also records the foreign trade in electrical and 
certain other machinery in the years set forth :— 


Imports of electrical ^ Exports of electrical 

machinery. machinery. 
1910 £48,000 £626,000 
1911 40,000 721,000 
1912 59,000 689.000 
1913 61. 000 814.000 
1914 55,000 623,000 

FOREIGN TRADE IN CERTAIN OTHER MACHINERY. 

Importe. rts. 
1913. 1914. 1913. 1914, ` 


pumps. . £29,000 . £18,000 £340,000 £260,000 
‘Steam eng ines aud steam EM 
turbines ... .. 84,000 19,000 419,000 236,000 
Gas, oil and benzine 
engines... . 24,000 21,000 476,000 350,000 


If the imports are deducted from the value of the exports, it wil 


be found that the latter represented an apparent surplus of 
&2,175,000 in 1913, and one of £1,914,000 in 1914. It must, how- 
ever, be borne in mind that Switzerland is a large purchaser of 
foreign machinery for re-exportation as the report, although not 
specifically referring to re-exports, gives the share held by various 
countries in the total exports of machinery from Switzerland in 
the two years under consideration. If these shares are brought 
together for the principal countries, the following results in per- 
centages of the values are shown :— 


PARTICIPATION oF FoREIGN MACHINERY IN THE TOTAL 
EXPORTS FROM SWITZEBLAND, ` 


1913. 1914. 
Germany... 16°3 per cent. 19°3 per cent. 
Austria-Hungary e 40 „ 40 „ 
France ... m ak cL ay - y 187 „ 
Italy ass .. 89 " 101 „ 
Great Britain e 49 „ 69 „ 
Total . 51˙8 " 580 » ; 


The total sum represented by the above percentages of the 
exports in either year is greater than the total value of the importe 
either in 1913 or 1914, and the percentages can, therefore, not be 
regarded as thoroughly reliable. At the same time the figures 
lead to the assumption, which appears to be wholly justified, that 
the entire value of the imports of machinery is also contained in 
the total value of the exports for each year. 


BUSINESS NOTES. 


Inquiry from Canada.—A Montreal firm having 
branch stores in Quebec, Ottawa, Toronto, and Vancouver, and 
travellers throughout the Dominion, wishes to obtain agencies 
for British electric lampe, &c. Apply Board of Trade Commercial 
Intelligence Branch, London. 


Trade Announcement, — MESSRS. NAPIER, KIMBER, 
LTD., announce tbat Mr. R. N. Cunningham is not now connected 
with the company. He has disposed of thé whole of hie ordinary 
shares and resigned his directorship, and Mr. A. W. Kimber 
becomes principal shareholder and will remain managing direotor. 


British Trade with Russia.—The Board of Trade 
Commersial Intelligence Branch has issued a special eight-page 
reprint relating to "Possibilities of Britjsh Trade with Russia.” 
It is a memorandum prepared by the Acting British Consul - 
General at Moscow. We have not space to spare to deal with it at 
length at present, but we recommend it to the attention of all 
firms that are interested in our future trade relations with Russia, 
The writer emphasises the need for organised preparation ; shows 
the necessity for a knowledge of local conditions; and makes a 
comparison between British and German methods. He discusses 
four suggested methods of developing British trade :—({1) Local 
representation ; (2) the " Group " agency ; (3) commercial bank- 
ing ; establishment of forwarding agents; (4) official visit of 
British merchants. In conclusion, the principles of successful 
crade are considered. 


Science and Industry in Australia.—At a conference 
held at Melbourne, on January 5th, the Prime Minister, Mr. 
Hughes, presiding, it was resolved that an advisory council be 
established to formulate propoeals for a national bureau of science 
and industry. The Prime Minister said that great industries, 
primary and secondary, must be stimulated, advised. and aided by 
scientific industrial research, and by wise laws. Provision would 
be required for a bureau of standards, and for industrial research; 
there should be a scheme so broad as to reach right down fr: m the 
central institution to the preparatory schools, for there was only 
one way by which the scheme could be effectively carried out 
and that was to reach the people when they were young, and to 
impregnate them with science, Mere money would not be allowed 
to stand in the way. : 


— — ë 
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The British Industries Fair.— This Exhibition, which 
has been organised by the Board of Trade, will remain open until 
Maroh 3rd. It is being held in the Victoria and Albert Museum, 
South Kensington, and in order not to interfere with the produc- 
tion of munitions of war, the exhibits have been limited to print- 
ing and stationery ; china, earthenware and glass; fancy goods 
and toys. Over 100,000 invitations have been issued, but if there 
are wholesale buyers in any of these trades who have not yet 
received tickets they can obtain same by applying to the Board's 
Cheapside office, Our own impression of the Fair, formed on 
Monday afternoon, when Her Majesty the Queen made a tour of 
inspeotion under the guidance of Mr. Rancimen, is that an 
unqualified success may be expected. We confess to experiencing 
something in the nature of a shock when we found that the greater 
part of the ground floor of the Museum had been temporarily cleared 
‘of its serious permanent collection in order to make room for collec- 
tions of dolls, teddy bears with sparkling electrical eyes which lit 
up by means of a switch at the centre of their frontal curvature, 
golliwogs, and all sorts of funniosities, but, after all, the Exhibi- 
tion is a very serious affair, affording very acceptable indica- 
tions of the efforts that British manufacturers are making in 
various departments of industry to dispense with German-made 
goods. Not many electrical articles come under the classification 
of trades adopted for this event, but those of our readers who visit 
the Museum should make a point of visiting the stands of the 
several enterprising firms who are engaged meeting the very large 
demand that exists for pocket and other portable electric lamps 
and articles that come within that category. From our conversa- 
tion with those in charge of such exhibits, we gathered that the 
spirit of all engaged in this branch of the electrical industry was 
one of the most thorough-going optimism. What has n done 
since the outbreak of war, what is being done now, in spite of all 
the labour difficulties of the time, and what is in prospect 


for the days when military and munitions demands 
fall away, altogether make a most interesting story. 
Some there are who say that British manufacturers 


were beating Gsrman manufacturers in such lines before 
the firat shot in this war was fired, but all are confident that we 
shall be so strongly prepared that there need be no fear of our 

sing the market after the war. The Efandem Co., of Wolver- 

mpton, had an output of 31 million batteries last year—this 
year it will be 5 million. Of actusl pocket lamps they turned out 
an average of 35,000 per week from January to December last 
year, and everything was made at Wolverhampton. There may 
have been difficulties in regard to glass lenses, bnt even here 
English manufacturers are rising to the occasion. The Efandem 
Co. are also developing a number of new lines, such as bells and 
indicators and general novelties in which Germany was to the 
fore in mauy parts of the world, and the result is gratifying. On 
their stand will be found many devices whioh certainly cannot 
correctly be called toys, for we noticed military equipments of 
electric lamps for fixing on the bridle and on the stirrup, also 
lamps for shell inspection and trench service, which show 
the adaptability of the firm for meeting the requirements of 
the Forces. The British Ever- Ready Oo., Ltd., also have 
what for this exhibition is a comparatively large stand 
where an excellent range of pocket lamps, portable hand and 
reading lamps, torches, miners’ lamps, dry cells, a^camulatora, and 
many electrical specialities is well displayed. This company has 
been doing a splendid business for rome time past, and we learned 
with satisfaction of important works extensions for dry battery 
manufacture which are in hand, concerning which more later we 
hope. Messrs. Ward & Goldstone, as our readers have already been 
made aware, are also exhibitors of many of the lines for which 
they have long been so well kdown. Pocket lamps and batteries, 
haad lamps, portable lamps, model motors and dynamos, Ford 
starting batteries, electric cycle lamps, magneto-electric machines, 
“ Volex” dry batteries and electrical novelties are shown in great 
variety. Measrs. F. Darton & Co. have on display many hand and 
pocket lampa, model motors and dynamos, model electric boat 
motors, accumulators and dry cells, car-lighting dynamos, water 
motors and dynamos for running from household taps, Samson 
dry cells, and many electrical machines and novelties. But they 
have developed also very largely their lines of meteorological and 
other instruments, and are doing well in that department. Messrs. 
W. A. & R. J. Jacobs, Ltd., the Surrey Electrical Co., Ltd., and Mr. 
T. Baxter also have interesting exhibits of pocket lamps. Here 
and there the electrical visitor will find other features ok interest, 
and in the pottery and earthenware sections the enterprise of the 
British manafacturer is very evident. 


Catalogues and Lists.—Messrs. SMART & Brown, 
Erith, Kent. have issued a wall calendar, showing in colour one of 
their motor launches as supplied to the Thames P ‘lice last year. 

MULDIVO CALCULATING MACHINE Co., 49. Qie-n Victoria 
Street, London, EC — Leaflet relating to the Muldivo“ calcu- 
lating machine, which is of French ma ufac'ure, 

SUN ELECTRICAL Co. Lp. IIS 120. Caring Cross Road, 
Lond n W. J. -P ie li-t of " Bri annia " metallic-tiinment drawn- 
wire lamus. 

JACKSON ELECTRIC Stove Co, LTD. 38, Blandford Street, 
Lon oa, W.—IIlustrated price cards relating to coffee percolators 
and hot. wa'er urns. 


The Schenectady Works,— Some of the London news- 
papers have pubiished exaggerated reports respecting the recent 
fire at he General E ectric Co.'s works at S:henectady. We learn 
on the beat suthority that the damage done is so alight as to be 
hardly worth mentioning, and that the work of production will not 
be in the least interfered with. 


Bankruptcy Proceedings.—W. C. WILD, electrical 
engineer, Halifax.—First and final dividend of 58. 71d. in the £, 
payable at Official Receiver's office, 12, Duke Street, Bradford. 

G. E. BONNER, electrical engineer, Palmer's Green.— The public 
examination of this debtor was held at the Court House, Edmonton, 
on February 21st. 

F. H. Warts, electrical engineer, 40, Mincing Lane, E.C.— 
Trustee released, December 6th, 1915. 

A. J. LoADEB, “ Medical Electrician," Nelson.—Trustee releascd, 
December 18th, 1916. 


Liquidation. — ELECTRO STEEL FouNDpRIES, LTD., 
Darlaston.— March 4th is the last day for the receipt of proofs for 
dividend, by Mr. H. E. Burgess, the liquidator, 38, Carey Street, 
W.C. a 

Inquiry from Brazil.—The Acting British Consul- 
General at Rio de Janeiro reports a local demand for steel poles for 
the suspension of arc lamps. Satisfactory supplies have hitherto 
been obtained from Germany. Supplies of electrical insulators 
have also been obtained from Germany in the past, and consumers 
state that they have only been able to secure inferior substitutes 
from the United Kingdom since the outbreak of war. Samples of. 
insulators of German make have been received from the Consul by 
the Board of Trade Commercial Intelligence Branch in London, to 
which communications should be addressed. 


Book Notices.—“ Wireless Transmission of Photo- 
graphs" By M. J. Martin. London: The Wireless Press. Price 
2s. 6d. net. 

“The Rubber Growers’ Association, London, E. C. Annual Report 
of the Council for 1915.” | 

"Thomas Alva Edison" By F. Rolt-Wheeler. London: 
Macmillan & Co., Ltd. Price 28. net. 

“ Proceedings of the American Institute of Electrical Engineers." 
Vol. Y Tn No. 2. February, 1916. New York: The Institute. 
Price $1. 

The Committee of Management of the San Franoisco Inter- 
national Engineering Congress, 1915, announces that the volume 
on Mechanical Engineering is ready for distribution, and the 
members who have subscribed for this volume will soon receive it. 
The other volumes will be issued as rapidly as possible. 


LIGHTING AND POWER NOTES. 


Argentina,—A new electric power house was formally 
inaugurated at Acebal (Province of Santa Fé) last month. The 
establishment belongs to Senor Julio Hardy. ; 

La Prensa's correspondent at Tucumán says that owing to the 
shortage of water, the Electrica del Norte Co. has addressed a note 
to the municipality, stating that it will be obliged to leave the 
city in darkness unless the water required for the power station be 
forthcoming. The Intendent replies that the municipality muat 
adopt measures to guarantee the regularity of the public and 
private lighting service in terms of the contract. It is believed 
that this attitude will give rise to a serious conflict, as the muni- 
cipality owes the company $300,000 m/n. for lighting. On the 
other hand, it appears that the company has sought the present 
pretext with a view to arriving at a settlement.— Review of the 
Rirer Plate. 


Atherton.—The electrical engineer has reported that 
the output is steadily increasing, and will soon reach the maximum 
load which the Tramway Co. is able to supply until such time as 
the new generating set is installed. 


Bungay.—E.L. Scoeme.—With reference to the E. L. 
scheme proposed by Mr. Best, of Bradford, the U.D.O. has deferred 
the question of entertaining the proposal until it is ascertained 
how similar schemes work in neighbouring towns. 


Continental. — Sparx. — The new central station at 
Segovia, belonging to the Sociedad Co-operativa Electra Segoviana, 
has just been completed and put in operation. Water power is 
utilised, the plant comprising two Francis-type turbines supplied 
by Messra. E:cher, Wyss & Co., of Zurich, and two alternators by 
the Allmänna Svenska Aktiebolaget, of Stockholm. 

ITALY.—A report of the Demanio furni-hes details of the natural 
water resources of Italy utilised for industrial purposes up to June 
30th. 1914. The concessions granted number 3.161, for the produc- 
tion of 770.000 Kk W., without taking into account a large number of 
concerns work ng w thout legitimate title. and 2,600 grants under 
cons'ruction, The regions in which the concessiona operate are 
16 in number. the mo-t important being Piedmont. which has 620 
concessions, vielding 216,000 kW. Lombardy has 394 conce-sions, 
totalluug 205,000 KW., and U-abria with 101 concessions, obtains 
100,000 kw. In addition to the foregoing there were granted in 
the working year preceding June. 1914, 116 conces*ions for a total 
of 20000 Kw. The revenue obtained by the State Treasury 
from the taxation of conce-sions totalled on Jane 30ch, 1914, 
2,871,202 lire. which is exclusive of the income whioh should 
have been derived from a number of free concessions, granted . 
under special Acts, representing a total of 33,500 Kw.—Rerista 
Tecnica d Elettrivita, - 
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Darlington.—SupPpLIY DEVELOP MEN TS.—At a recent 
meeting of the Electricity Committee it was reported that the 
supply of electricity for the 10 months of the year was up by 20 per 
cent. as compared with last year, and that for the last month there 
was an increase of 40 per cent. on the year, thie, notwithstanding 
the reduced use of electricity for lighting purposes. 

It was also reported that the contract with the N.E.R. Oo. for 
15 full supply of electricity for its works would date from June 
Ist next. 


- 


Dublin.—We briefly summarised last’ week the state- 
ments which were circulated locally regarding the contents of Mr. 
d'Alton's report on the Corporation electricity undertaking. From 
diseussions which have since taken place. in the Council chamber, 
we gather that all publioation in the local papers, whether of the 
report or of the replies thereto, which have been made by certain 
officers of the department, is unauthorised officially and is pre- 
matare. Doubtless Mr. d'Alton regards himself as being bound by 
those obligations of etiquette and confidence which for the present 
compel him to maintain silence. Probably when the proper time 
arrives, the Corporation Committee will officially publish the 
report and replies, and until then we preferto withhold any com- 
ment that we may desire to make upon the matter. 

In addition to the counter reports mentioned last week, Mr. 
Mangan, the city &ooountant, has now submitted a report more 
or less disagresing with Mr.d'Alton's conclusions. Mr. Mangan 

tly does not believe that the load conditions can be greatly 
improved in Dublin, and urges that in making price comparirons a 
distinction must be drawn between power and lighting supplies. He 
evidently agrees that some explanation is needed of recent coal costs 
and consumption, but points out that units used on works” includes 
energy used at Fleet Street and other sub-statione, and. therefore, 
subject to transmission losses. He further considers that his own 
analysis of salaries, &c., submitted to the town clerk last June, 
made this matter clear. Y 

ASYLUM LIGHTING —The returns of the cost of electric lighting 
at Richmond Asylum for 1915, as compared with. gas lighting in 
1911 show a saving of £978, and this although added buildings 
are now lighted, 


Eecles,—There was a surplus of £632 on the Council’s 
electricity undertaking for the year ended March 81st last. This 
has been carried to reserve, 


High Wycombe.— STREET Licutinc.—The Electricity 
Oo. has a»cepted the terms offered by the T.C. in respect of 
the publio lighting up to the end of 1915, but objects to the pro- 

of the Council as to payment since January 10th, the date 
of the new lighting order issued by the Government. The com: 
pany has aeked that the matter shall be referred to arbitration, 
but the Council has deferred the question until the end of the 
current quarter, 


Huddersfield.—Yxa&'s Workinc.—It was stated at a 
recent meeting of the T.O. that the electricity department had used 
28,242 tons of ooal in 1915, as compared with 20,781 tons in 1914, 
and that the cost had risen 75 per cent., indicating the possibility 
of a further increase in the price of electricity. The units sold 
totalled 10,536,374, an increase of 30'5 per cent., due to the demand 
for power; due to the night work, a considerably improved load 
factor resulted. ` 

The borough treasurer's revenue statement for the year ended 
Deoember 31st last, shows a balance of income over expanditure in 
respect of the electricity undertaking of £3,441; £1.291 is to be 
transferred to the depreciation and contingencies account, and the 
remainder oarried forward. 


Hull.—SwokEe NvisANCE.—The local Health Com- 
mittee has threatened proceedings unless the smoke emitted from 
the chimneys at the Sculooates electricity works is reduced. The 
acting electrical engineer, Mr. Magoris, has presented a report, 
pointing out the difficulty of complying with the request at the 
a time, and this is to be forwarded to the Health Committee. 

effect Mr. Magoris points out that it is impossible to restrict 
capital expenditure, obtain new plant, give the maximum output 
from the plant and yet study the niceties of smokeless combustion 
—especially if, as is probable, the staff is depleted. 


Kingstown.—L.G.B. Inquiry.—An inquiry has been 


held into the Council's application for sanction to a loan of £6,000 | 


for the payment of the arbitration award and costs connected 
with the transfer of the electric lighting undertaking under the 
Electric Lighting Order Confirmation (No. 8 Kingstown) Aot, 1914. 
No objection was offered. The award was for £3 608. and the costa 
and feea brought the total up to £4.704. The costs of the arbi- 
tration proceedings amounted to £603. The total expense was 
estimated at £6,327. | 


Liverpool. — ANNUAL AccouNTS.—During the year 
ended December 81st last, the revenue of the electricity department 
amounted to £345,808. the balance to net revenue was £209,558, 
and after meeting interest and sinkiog fund contributions, and 
providing £50,000 to rate relief, £36,223 was transferred to 
renewals, The department has a reserve fund of £183,000 and a 
balance of renewals fund in hand of £97,000; the rate contribution 
Iepresen's about 3j per cent. on the unredeemed capital and 23 per 
cent. on the income derived from private lighting and power, 


London.—Hackney.—As it is not possible to install 
two further boilers and economisers in the new boiler house to 
provide against breakdown, the Electricity Committee recom- 
mends that the stoker driving gear for thé second boiler installa- 
tion be provided immediately. 


Rawtenstall.—BuLk SuPPLy.—With a view to giving 
a bulk supply of electricity to Haslingden a Sub-Committee 
recently recommended the borrowing of £11,000 for the purchase 
of new plant for the station at Hareholme. It has been decided, 
however, that for the present this scheme shall not be proceeded 
with, but that a cable shall be laid as far as Lockgate, and as 
much current as possible shall be supplied to Haslingden in that 
way. The estimated cost of this is about £2,000. 


Redruth.—STREkET Licatinc.—Owing to restricted 
lighting the U.D.C. ie negotiating with the Urban Electric Supply 
Oo. for a revision of the existing charges for public lighting. 


Surbiton.—E.L. PURCHASE. — The transfer of the 
Council's electricity undertaking to Messrs. Oallender’s Cable and 
Construction Co., Ltd., has been completed. Mesers. Callender 
will pay £51,732, by instalments, as purchase price, and have 
already paid £4,100, to reimburse the Council's losses, and for 
other matters, including instalments of purchase money due to 
date of transfer. i 


Swinton and Pendlebury.—The Lancashire Electric 
Power Co. has notified the U.D.C. that the prioe of current would 
be advanced as from January Ist, in accordance with the advance 
in the cost of coal, as provided for in the agreement. 


U.S,A.—HaLr-WaTT Lamps.—According to the Zlec- 
trical World, all the arc lamps in the city of New York are to be 
replaced by large gas-filled tungeten lamp:, under the terms of the 
contracts entered into for 1916 with the different lighting oom - 
panies supplying the city. The new gas-filled lamps will range 


: from 100 C. P. to 400 watts in size, and the ordinary type tungsten 


lamps from 40to 100 watts, During 1914 thecity decided to discon- 
tinue the use of the flaming arc lamp; beginning with 1915 there 
were in servioe 18,211 arc lamps, many of which were replaced 
during the year by gas-filled tungsten lampe, while this year the 
remainder are to be replaced, resulting in a saving in the larger 
sizes of about $10 a lamp over the aro lamps replaced. Our oon- 
temporary adds that besides saving in money, it was found after 
a careful investigation that the gas-filled unit afforded a more 
uniform distribution of light. without glare or flicker, and had a 
much greater penetrating power in stormy or foggy weather. 

The Inland Steel Co., Ind., is reported to have placed a millicn 
dollar contract with the Westinghouse Co. for steel mill electric 
plant, including two 5 000-Kw. turbine sete, two fly-wheel motor- 
generator sets, two 8,000-H.P. motors and a 15,000-H.P. motor, 

The Niagara, Lockport and Ontario Power Co. is contracting to 
deliver 40,000 H. P. to Niagara Falls manufacturing plants, This 
power will be supplied by the Ontario Power Co. from the 
Canadian side and used mostly for electro-chemical purposes. 


West Ham.—PnoroseD Loans, &c.—In connection 
with the recent breakdown on the 5,000 Kw. machine at the gene- 
rating station, the engineer has made arrangements with the 
makers for the reconstruction of the electrical end of the machine 
on a more modern plan. The Committee recommends approval to 
the general principle of linking up with Popl@# within the limits 
available at the present time. The engineer in the course of a 
report to his Committee, says he proposes that application should 
be made to the L.G.B. for sanction to borrow £3,000 for mains 
and £5,009 for sub-stations, transformers and switchgear, in order 
to cover amounts overspent, and to provide a balance to meet 
applications which may arise ; £11,000 for increasing the capacity 
of mains in the Silvertown district required on account of the 
increasing demand by the Port of London Authority ; £4.500 in 
connection with the linking-up scheme with Poplar; £3,275 in 
connection with the generating station, and £1,000 for meters. 
The Committee rec:mmends the adoption of the report. The 
L.G.B. has given its consent to the borrowing of £2,000, being the 
balance unexercised on a sanction of £17,500 for services, &o. 


TRAMWAY and RAILWAY NOTES. 


Australia.—The N. S. W. Public Works Department has 
in contem p ation four additiunal tramways in the Sydney area, at 
a cost of £164,000. Tne lines are from: B wdi Road to Bronte, 
along Cooks River Road to connect with the Gardeners Road line, 
and from Burns Road to Ryde. ; 


Bispham.—The Blackpool Corporation is in negotiation 
with the Blackpool and Fleetwood Tramroad Co., as an interested 
party, with regard to a scheme for the building of a sea wall north 
of Blackpool, to arrest the erosion of the cliffs. The Bispham 
U.D.C. feels it«elf too small & body to undertake such a large 
expenditure—about £25,000—and has approsched the Corporation 
with a view to an extension of its boundaries, so as to absorb 
Bispham. E 
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Birmingham.—TaarLER Cars.—The Tramway Com- 
mittee has in-tructed Mr. Baker, the general manager, to inquire 
into the use of trailer cars on the London tramways with a view 
to their possible introduction in Birmingham, where the shortage 
of drivers is causing some concern. 


Eecles.—Tramway SuRPLUS.—There was a surplus of 
£2,220 on the tramway account for the year ended March 31st 
last ; £572 of this has been appropriated for street improvements 
oe and the balance of £1,617 has been carried to the reserve 


Glasgow.—In order to comply with the terms of the 
restricted lighting order, the Tramways Committee has had the 
windows of the oars painted halfway down. In addition, nearly 
20.000 lamps have been dipped, and measures are to be taken to 


dim the lamps on the forepart of the cars so far as is consistent 


with the public safety, and to dull the illuminated signs. 
Halifax.—The B. of T. has extended the period for the 


completion of certain tramways authorised by the Halifax Cor- 
poration Act, 1911, for one year from August 18th, 1916. 


Hull.—Tramway Surrivus.—The income of the Cor- 
poration tram ways up to March 31st n-xt is estimated at £162 890, 
and the credit balance, after meeting all charges, at £18,762, 
against £19,112 in the previous year. It has been decided to grant 
£10,000 to the relief of the rates, as in previous years. During 
the year 4d. fares have been maintained and some five million 


free rides given to soldiers, &o. The department has a reserve fund 
of $143,000. 


Lanes. & Yorks. Railway Electrification.—Sir George 
Armytage, chairman of the board, stated at the annual meeting of 
the shareholders on February 16 ch, that the electrification of the 
Manchester and Bary line was now almost complete, and that the 
electric trains would be gradually brought into use at an early 
date, The statement of receipts and expenditure on ospital 


account showed that on electric power stations, &o., the company ` 


had expended up to December 31st, 1914, the sum of £392,804, and 
during 1915 £112 871 was expended, making a total of £505,676 
on this head. Estimated further expenditure on capital account 
included £17,500 during the current year on the electrification of 
the Manchester and Bury line, and £6,500 subsequently; and 
£28 400 on electric power stations, &c., during 1916, andi £5,500 
subsequently. Under the heading of rolling stock, detailed figures 
were given respecting the trains worked by electric. power, from 
which it appears that the number of cars had increased during the 
past year from 174 to 210, and the carrying capacity from 13,616 
sats to 16,552 seats. 


London.—PoPLAR.—EnEorRIO Wacon. — The Elec- 
tricity Committee has recommended the B.C. to purchase, for joint 
use with the Works Department, a 4-ton Edison electrio wagon, and 


a 4-ton Foden steam wagon. The total cost is estimated by the 
Committee at £2,000. 


London and North-Western Railway Electrification. 
—The engineer's report on the progress of the work up to Feb- 
ruary 10th states that the bridgea and tunnels for the janctions 
between the new eleotric lines and existing lines to Easton and 
Broad Street are in progress, and half the length of the iron-lined 
tuonels under Primrose Hill has been comoleted. The electric 
power station and repair shed at Stonebridge Park and six electric 
sub-stations are compl-te, and part of the plant has been installed, 
aud the equipment of the new lines for eleotrio traction between 
Willesden and Watford ie in a forward state. 

The electrical equipment of the North London, Hampstead 
Junction, and North-South Western Junction lines, which form the 
through route between Broad Street and Kew Bridge and Rich- 
mond, is being proceeded with, and the buildings for the sub- 
stations on these lines are complete. 


Manchester.—FemaLeE LABOUB.— About 250 women 
are now employed on the Corporation cars, and others are being 
appointed to fill the places of men called to the army under the 
group system. | 


Monmouthshire.—The Board of Trade has extended 


the period of the Western Valleys (Monmouthshire) Railless Elec- 
tric Traction Aot, 1913, for one year. 


U.S. 4.— ELECTRIC TRUCK PARADE.—Àn unusual demon- 
stration occurred in December last, in Chicago's loop district, 
when 89 electric trucks, loaded with tea and coffee, paraded in the 
streets to mark the inauguration of exclusive electric truck 
delivery service by Messrs. Re d, Murdock & Co., wholesale grocers, 
"The procession was accompanied by mounted police, and a band 
enlivened the proceedings—in American fashion. The goods were 
consigned to 1,920 customers in 875 cities in the States, and the 
result was some advertisement. But we wonder what would 
happen were a London firm to suggest a similar demonstration in 
the City! 

60.000-KW. ToREINeS.—The Interborough Rapid Transit Co., 
of New Y rk, is considering bids for two 60000.Kw. steam 
turbo-alternators, which, according to the Electrical World, will 
each be made up of three separate electric generators driven 
by one high-pressure and two low-pressure turbines, the latter 
being connected in multiple. Apparently it has not been decided 
yet whether to install] 60,000-Kw. unite or the equivalent in 
30.000. KW. units. - 


F 


Walthamstow.—The Tramways Conimittee recommends 
a revision of the fares and fare stages, including an increase of 
50 per cent. on the prices of workmen's tickets. Having been 
advised by the contractors for the supply of tickets that the 
restriction of the importation of wood pulp would result in them 
being able to supply only 50 per cent. of the usual requirements of 
tickets, the District Council has been recommended to communi- 
cate with the Board of Trade, pointing out that the proposed 
allowance would place the undertaking in considerable difficulty," 
and asking the Board to withdraw the restriction as far as tram- 
way undertakings ate concerned, _ 


West Ham.—HaLrPENNYy Fares, &C.— The tramways 
manager recommends the pulling up of the Beckton Road tramway, 
and the relaying of as many rails as are required in the doubling 
of the Connaught Road terminustrack. The manager estimates the 


- cost of this doubling at £970, the cost of pulling up the rails in 


Beckton Road and making good the roadway at £350, and the 
valu: of the rails, fish plates, &o., recoverable at over £2,000. The 
man ger hae submi ted an exhaustive report on fares and stages, 
in watch he recom nende, inter alia, the abolition of the halfpenny 
fara. He ertimates the oost of new track work requiring to be 
put in hand as soon as poesible at about 3100, 000, and is of opinion 
the. eome action should betaken to inorease revenue, Whereas 
th: actusl cost of carriage per passenger works out at '67d., 
ex :lading capital charges, 47 per oent. of -the total number carried 
only pay one hal penny, The halfpenny fare at West Ham, with the 
ecoeption of one year, has never covered. actual running costs. A 
asale of fares should be made which gives the journey desired at 
not less than cost price,and should be periodically revised in 
&ac:ordanoe with the requirements of the financial side of the 
uniertaking. The Committee recommends the Corporation to pnt 
into operation the following fares on all cars running in the 
borough as and from the beginning of the next financial year :— 
(1) A universal 1d. fare for a oontinuous journey on any one car ; 
(2) & 144, workmen’s return fare for a continuous journey on any 
one oar ; (3) existing through fares where necessary to be adjasted 
to comply with the above scheme ; (4). children’s stages to remain 
in force as at present. 


CONTRACTS OPEN and CLOSED. 


' 


OPEN. 


Aberdare, — March 8th. Electrical goods, for the 
Powell-Duffryn Steam Coal Co. Stores Manager, Aberaman offices. 

March lith. U. D. C. Electrical stores for 12 months, See 
“ Official Notices " February 18th. 


Australia.—Sypnry.—May 1st. Two 300-kw. turbo- 
alternators, condensers, switchboard, &o., for the pumping station 
at Ryde. for the Metropolitan Board of Water Supply and Sewerage 
at Sydney. * 

May 3rd. N.S.W. Railways and Tramways Department. One 
2,500-kw. turbo-alternator, for Zara Street, Newcastle, power 
house. Specifications (203.) from the Engineer's office, 61, Hunter 
Street, Sydney.* 

MELBOURBNE.—April 19th. Victorian Railways. One 1,000-amp.- 
hour storage battery, plant for impregnating electrical apparatus 
with ineulating varnishes, &co.* — ` 


Belfast.—March 15th. Tramways and Electricity Com- 


mittee. Stores, including a number of electrical items. See 
" Official Notices’ to-day. 


Birkenhead.— March 6th. Corporation. Cable and 
two rotary converters with switchgear. See "Official Notices " 
February let. 


Bolton.—March 2nd. Electricity Committee. Stores, 
including some electrical items. See Official Notices” Feb. 11th. 

March 6th. Tramways Committee, Stores, including lamps, 
carbons, &c. See “ Official Notices" to-day. - 


Dewsbury.—Electricity Department. Two second-hand 


250-Kw. generator panels, oil separator, piping, cables, &o. See 
" Official Notices " February 11th. 


Dover.— March 9th. Electrical sundries and cables, for 
the Harbour Board. (Schedules 28. 6d. each.) Mr. Martyn Mow), 
Registrar, Oastle Street. i 


Dublin. — March 1st. Battery materials for carriage 


lighting, for the G.N. Railway Oo. (Ireland), See “ Official 
Notices" February 18th, 


Dundalk.—March 21st. U. D. C. Engine-room stores, 


cables, lamps, &c., for the Electricity Department. See Offleial 
Notices " to-day, 


Edmonton.—March Sth. Electric lamps for six months, 
for the E. of G. Mr. F. Shelton, Clerk, Lower Tottenham. 
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Heston and Isleworth.—March 11th. U. D. C. Elec- 


trical supplies, including cables, meters, &c. See ‘Official — 


Notices" to-day. 


Hey wood.— March 15th. Electricity Committee. Stores, 
including ‘acme electrical items, for 12 months. See "Official 
Notices" to-day. > l 


Keighley.— 30-n.». electric motor installation for pump 
driving, for the Fleece Mills Co, Ltd. See "Official Notices 
February 18th. - T ; 


Wanchester.— March 7th.. G. C. Railway Co. Stores, 
including electrical items. Stores Superintendent, Gorton: 


New Zealand,—DuNEpIN.—May 17th. City Council. 
(1) Tramcar bodies; (2) electrical equipment. Plans, &o., from the 
Town Olerk, Dunedin.* l 


Plymouth.—March 2nd. Corporation. Converter with 
starter. See “ Official Notices February 18th. | 


Pontypridd.— March 18th. U. D.C. Twelve months’ 
supply of electrical stores for the Electric Light and Tramways 
Department. ' See “ Offi ial Notices " February 18th. 


Spain.— Municipal authorities of Esguevilla (Province 
of Valladolid). Tenders for the concession for the electric lighting 
of the town during a period of four years. l 


Swansea.—March 6th. Education Committee. Electric 
lighting installation at Brynmill and Cwmbwrla Council Schools. 
See Offloial Notices” February 18th. IE 


West Ham.—March 22nd. B. of G. Three months’ 
supply of electric fittings. Clerk, Union Road, Leytonstone. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Government Contracts.—List of new contracts for 
January, 1916 :— 

Electric cable and wire. — British Insulated and Helsby Cables, Ltd; 

I Frank-nburg & Sons, Ltd.; Hooper's Telegraph and India-Rnbber 

Works, Ltd.; Johnson Matthey & Co., Ltd.; Johnson & Phillips, Ltd.; 

 Liverp^ol Electric Cable Co.; 81, Helens Cable & Rubber Co., Ltd.; 


Siemens Bros. 4 Co., Ltd. 
e sets.— Aster Engineering Co., Ltd.; Austin Motor Co. (1914), 


Elect ic lampe.—Balfour, Baring, Ltd. 
Switcbes.— Berry & Hayward, Ltd. 


Terminals and electrical instraments.— British L. M. Ericsson Manufac- 


turing Co.; Joh son & Phillips Ltd. 

Works se vices.—Electric Light at Crowlarns Camp, Barrow.in-Furness, 
E. M. Evans & 8 ns, Ltd.; electric light installation at Haynes Park, 
Girdl-stone & Co.: electrio lighting at Bridge of Allan, Mackenzie and 

. Moncur; electrie lighting at Kenross, Mackenzie & Moncur; electric 
bghting at Dunfirmline, Grindtsy. Ross & Co., Ltd.; installation of 
elect:ic lighting, belis, &., at War Hospital, Bath, N. G. Middleton; 
power house, &o., at Lilbourne, Girdlestone & Co. 


H.M. Orricu or Works. 
Motor-generator, &c., at Research Bailding, Teddington.—Vickers, Ltd. 


Bopply of e'ectrio cable and. wire du ing 1916. -General Electric Co., Ltd.; 
. T. Henley's Telegraph Works Co., Ltd. 


Post OFFICE. 


Telephone apparat us.—Automatio Telephone Manufacturing Co., Ltd.;: 
estern Electric Co., Ltd. 

Insulator brackets.— Bullers. Ltd. 

Telephone cable.—Union Cable Co. 

Repeating coils.—Western Electric Co. 

Flex:ble cords —British Insulated and Helsby Cables, Ltd. 

Earthenware troughing —Doulton & Co., Lid. 

Lead tube.—G. J. Chatterton, Ltd. 

Bronze wite.—T. Bolton & Bons, Ltd.; F. Smith & Co. (incorporated in 
the London Electrio Wire Co. and Smith's, Ltd.) 


London.—PoPraR.— Tenders received by the Electricity 
Committee for switchgear for linking up with Hackney :— 
British Westinghouse co. (recommended) £1,498 
Bi- mens Bena. i ue . T. ss ,. 1,508 
Johnson & Wright, Ltd... x ss „ 1,621 

e? oe oo. es T 1,760 


' : Ferranti, Lt 


Midland Railway Co.—Contract for Osram drawn-wire 
lamps for 12 monthe, placed with the General Electric Co., Ltd. 


Reading. — Borongh Education Committee, Wiring 
work, &c., for the X-ray apparatus at the School Clinic : Reading 
Electric Supply Co., Ltd. | 


Southend-on-Sea.—T.C. Two years’ supply of coal for 
the electricity works, with an option of about 10,000 to 11,000 
tons a year: Foster & Co. ; 


Walthamstow.—District Council. Coal for the elec- 


~¢ricity works for 12 monthe, 50 tons per week: Myers, Rose & Co. 


FORTHCOMING EVENTS. 


North-East Coast Institution of Engineers and Shipbuilders.—Friday, 


February zb h. At 7 
General meeting. 5 nee 
Association of Mining and Electrical Engineers (Notts and Derbyshire 
Branch).—Satu'day, Ferruary 26th. At 3.30 f.m. At Universi .y College. 
Paper on "8 atic Transformers,” by Mr. C. Jones. 
Manchester Association of neers.—Saturday, February 26th, At the 
Grand Hotel, Aytoun Street. Paper on Cast Steel as a Material of Con- 
struction,” by Mr. E, F. Lange. p 


.80 p.m. At the B.lbec Hail, Newoanile-on-Tyne. 


, Battersea Polytecimic, Battersea, S.W.— Saturday, February 96th, At 


7 p.m. Annval coaversazione and inspection of students’ work. 

Junior Institution of Engineers.—faturday, February 26th. At 8p.m. At 
the Holborn Restaurant. Concers in aid of the British Red Cross Sooijety. 

Tuesday, February 29th. Lecture on ‘Chemistry and Engineering,” 

by Prof. H. E. Armstrong, F R. 8. 

Post Office Telephone and Telegraph Society of London.— Monday, 
February 28th. At 6.90 p.m. At the I. B. M., Victoria Embankment, W. C. 

„ Paper on Loading of Telephone Circuits, by Mr. A. B. Hart. 

Association of Supervising Electricians.— Tuesday, February 20th. At 
7.45 p.m At 8¢ Bride’. Institute, Kride Lane, B.C. Paper on "Illumi- 
nating Engineering,” by Mr. L. Gaster. 

Institution of Electrical Engineers.— Wednesday, March 1st. At b p.m. 
At the Iustitation. Special general meeting of corporate members. | 

Institution of Electrical Engineers (Students' Section). — Wednesday, 
Match las. At 7.465 p.m. At Victo.ia Embankment, W. C. Discussion on 
"Huggested Applications of Science to Warfare," opened by Mr. R. E. 
Dickinson. | T d 

Chemical Soeciety.— Thursday, Merch 2nd. At 8 p.m. At Burlington House, 
Piccadidy, V. Ordinary scent fic meeting. 

Greenock Electrical Soclety.— Friday, March 8rd. At 7.46 p.m. At the 
Temperance ingtitu:e, 19, West Stewart Strees. Paper on “The Life of 
Bir Charles Wheatstone,” by Mr. A. R. Macaulay. - 

Royal Institution of Great Britain.—Friday, March 8rd. At 5.80p.m. At 
Albemarie 8 reet, Piccadilly, W. Lecture on Corona and other Forms 


of Electrio Discharge,” by Prof. Silvanus P. Thompson, F.R.8. 


NOTES. 


The Accurate Use of Technical Terms. — An 
engineering correspondent writes as follows :—It is with regret 
that one frequently sees the meaning of words blurred owing 
to continued wrong usage. Often one wishes for an English 
Academy to watch over our language in order to prune away such 
excrescences as they appear. The journalistic use of the word 
" decimate provides a case in point. Its real meaning is to kill 
a tenth part, but now it is used as equivalent to annihilate! In 
engineering we often find the word “bearings” applied to that 
part of the shaft which runs iu a bearing; surely a confusing 
term, when the bearing is obviously the fixed part which bears or 
supports the shaft. The part of the shaft in the bearing should 


' always be called the journal, The word rate now shows signs 


of going wrong, being used with two quite contradictory meanings. 
In a recent REVIEW article on Electric Lifts, the author writes as 
follows: The resistance should be amply rated. . . so that they 
cannot be damaged if run for long periods with resistance in 
circuit.” On the other hand, in connection with Prof. Field’s 
recent I E.E. paper, it was pointed out in the discussion that a 
turbo-generator which the Americans would rate at 20,000 KW., in 
England would be rated at 14,000 Kw. In the first case the words 
" ample ratiog " mean of ample proportions, while in the second 
case the word rate has the opposite meaning. A most entertaining, 
not to say expensive, law-suit could thus be built upon the contrary 
u:es of the word rate, where the contultant had specified that 
the machine was to be amply rated, and where the maker bad 
supplied p'ant of mesgre proportions. One lot of experts would 
declare that, in engineering circles, ample rating means ample 
proportions, while the other side would produce equally eminent 
experts and also dictionary makers to .prove that the worde 
certainly mean that the materiale had to be worked to their 
uttermost, and weight kept down. 

What is the proper meaning of the word rate Tbe Standard 
Dictionary gives ae the meaning of the wo'd To eet an estimate 
upon, especially with reference to other eimilar things." 

Hence a low- rated machine is one from which one does not expe t 
very much, while a highly-rated machine is one from which one 
expects a great deal. The writer, therefore, submits that the 
meaning in Prof. Field's discuesion is the corrent one, and that an 
amply-rated machine is one having small proportions and heavy 
stresses. . i Aun 

How are we to express the intention of the author of the Electric 
Lift article so as to bear elucidation by the lawyers? Some makers 
advertise their motors as being liberally rated, and others state that 
theirs are conservatively rated. Doubt lese, this is the unique cage 
where the words conservative and liberal have the same meaning, 
but it does not seem likely that either of them in this connection 
would satisfy a judge. ge 4 “ 

. Probably the best way would be to state that the machine must 
have proportions ample for the work specified, and that the stresses 
must be low. One might say that the rating must be low, but 
while correct it will be better to avoid this expression until the 
word is no longer used wrongly. D 

Qar American friends havea wey of stating that the construction 
of their plant is "rugged." To us this seems to mean that the 
workmanship is rough and unfinisbed, but a reference to the 
Standard Dictionary shows that in the U.S.A. the word " rugged " 
is used with the meaning '" Possessing vigorous health, robust, 
sturdy." That is picturesque, like many Americaniems, but the 
Englishman will do well to avoid it. He might find that makers 
in this country interpret it as having the other meaning, namely, 
„having a surface full of abrupt inequalities or projections.” 
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Institution and Lecture Notes.— Institution of 
Electrical Eagineers.—T»ne Kelvin lecture which was delivered 


by Dr. C. Ohres, F. R. S., on the 17th inst., was devoted to Terres- | 


trial Magnetism,” a subject which had been dealt with by Lord 
Kelvin in connection with his important changes in the design of 
the mariaer's compass,and with the possible relation be-ween 
terreatrial magnetic storms and solar influence. Lord Kelvin in 
1863 showed that if the sun's magnetisation were 120 times as 
intense as that of the earth, ite complete reversal, if that were pos- 
sible, would only produce a disturbance of 1’ in declination. He 
next referred to the subject in 1892, when he devoted fally half 
of his Presidential address to the Royal Society to terrestrial mag- 
netiem ; he then stated that in order to produce appreciable dis- 
tnrbances the sun must be a magnet of 12,000 times the intensity 
of the terrestrial magnet, but held that even if the magnetio force of 
the sun were perceptible here, it was vastly less in amount than the 
abruptly varying foroe which was required to account for the mag- 
netio storms which were apparently associated with the occurrence 
of spots on the sun. Further, he gave reasons which, to his mind, 
were absolutely conolusive against the supposition that terreetrial 
magnetio storms were due to the magnetic action of the sun, the 
expenditure of energy at the sun necessary to produce the observed 
results being inconceivably enormous. 

However, Dr. Chree pointa out that Lord Kelvin's conclusion has 
little bearing on the theories of solar action mainly current to-day, 


which attribute the magnetio storms to the presence in the earth's | 


atmosphere of something bearing an electric charge, originally 
projected from the sun. 

The leoturer then discusses in turn the secular change. the solar 
diurnal variation, and the phenomena of magnetic disturbances, of 
which subjects, as Superintendent of the Kew Observatory, he is 
one of the foremost investigators. ° 

The leoture forms a very important contribution to the literature 
of this subject, which may seem abatruae at the moment, but, like 
the phenomena of statio eleotricity in connection with wireless 
telegraphy, high-pressure tranemission, &., may become of im- 
mense importance to electrical engineers in the not distant future. 

Physical Society of London.— At the annual general meet- 
ing, held on February 11th, the reports of the CouncH and of the 
. treasurer were adopted, The following officers were elected for the 
ensuing year: — President, Prof. C. V. Boys, F. R. S.; Vice-Presi- 
dente, Messrs. W. R. Cooper and F. E. Smith, Dr. S. W. J. Smith 
aud Dr. W. E Sampoer, D. So.: Secretaries, Dr. W. Eccles and Dr. 
R S. Willows ; Foreiga Secretary, Dr. R. T. Glez:brook ; Treasurer, 
W. Daddell, F.R.S. 

Papers were read On a General Bridge Method for Comparing 
the Mutual Inductance between Two Coils with the Self-Iadact- 
ance of One of Them,“ by Prof. C. H. Lees F R. S., and on An 
Enclosed Cadmium-Vapour Aro Lamp," by Dr. H. J. S. Sand. The 
lamp is similar to the mercury lamp, and is constracted of quartz 
glass. To start the lamp, the metal is melted by mean: of a 
Bunsen burner, and the arc is struck by tilting. Before introduc- 
tion into the lamp the metal is freed from oxide and dissolved gases 
by a special process of filtration while at the pump. It is pre- 
vented from adhering to the glase, which might lead to fracture, 
by the presence of a small amount of a loose powder in the lamp. 
The lamp gives a powerful light, and, once started, will continue 
burning indefinitely, 

Two slides were shown by Dr. 8 Russ, showing the ultra-violet 


spectrum of the Simpson aro and that of pure tungsten. It was 


evident that the spectrum of the former was almost wholly due to 
tungsten. 


Dublin Electricity Supply.— As we go to press we 
have received the'foliowing letter: — We notice in your issue of 
February 18th a summary of Mr. P. W. d'Alton's report on the 
Dublin electricity undertskirg, and a reference to the steam 
turbine supplied by us. In view of the recommendation put for. 
ward in the report that the turbine should be reconstructed, and 
to remove any misapprehension, we beg to put on record that the 
turbine referred to was supplied by us nine years ago. As you 
are well aware, considerable improvements have been made in 
turbine design einoe this machine was supplied, resulting in 
increased economy. 
Fur RICHARDSONS, WESTGARTH & Co., LTD. 

l M. G. S. SWALLOW. 
Hartlepool, February 23rd, 1916. 


The War and Electrical GOOds.— On Wednesday, in 
the Bow O unty Court, before his Honour Judge Graham, K. C., 
Mr. G. J. Wilson, of Liverpool, dealer in electrical appliances, sought 
to enforce the payment of a judgment debt of 816 10a. 9d, from 
J Goldberg, trading as the Anglo-Ruesian Electrical Supply Co, 
of 99, Woodstock Street, Canning Town. Mr. Daybell, who appeared 
for the plaintiff, said the case was bordering on fraud. The 
defendant exten-ively advertised electrical goode, and the plaintiff 
sent money along for them, but never got the things, nor had he 
had his money back. The defendant was cross-examined, and 
admitted that prior to the war, and up to about a twelv- mouth 
ago, he did advertise very largely, but now his business had been 
completely ruined owing to the fact that so little electric light 
was used. The darkening of London had ruined him, as it had a 
g od many others. He agreed that in April, 1915, he advertised 
50,000 Excello carbons for sale at £1 a 100, but, as a fact, he 
had to dispose of them at 2s. 6d., and even as low as ls. 6d. 
Before the war he used to get quite a number of these 
lines. but now he could do nothinv. He thought he could pay 58. a 
month. Judge Graham: 58. is better than nothing, and that is 
my order for 12 months, wish 10 days’ imprisonment in default. In 
reply to Mr. Daybell, he allowed his client's costa from Liverpool. 


* 


A Turbo- Generator Steam Consumption Test.— 


The following corrections were received from the author of the 
article on pp. 240-241 after those pages had gone to press :— 


Table I.—185 Ib. pressure—allowanoe, 125 per cent. 


TABLE III, ; 
Per cent. of Allowance to be made, 
atmorpherio + per cent 
pressure, — per cent. 
85 ave eee ia 858 + 19 
86 eee eee . eee e.o * 172 
87 see * " ore + 15°3 
88 eee sae T . + 134 
89 ee e eee eee * 11˙5 
90 esoe eee eoe eee eee + 9°6 
91 T à — "T ass + 76 
92 eee LEE eee [247 + 5 8 
93 eee eee ees e eee + 4 0 
94 eee eee eee ese + 3°0 
95 eee eee eee eee eee 00 
96 es SCR. eds TT ese 2°6 


97 * ee 200 ees eee 4°2 


Volunteer Notes. —ENGINEERING INSTITUTIONS’ V. E. C. 
—Orders for week commencing February 28th, 1916.—By Lieut.- 
Col. O. B. Clay, V. D., Commanding. 

Saturday, February 26th. — Uniform Parade, 2.45 p. m. 
Drills, 6.25 to 7.25; 7.25 to 8.25 p. m. 

Monday, February 28th. —Seotions 1 and 2, Technical; Sections 
8 and 4, Lashings and Trestle Bridging, Signalling Class and 
Recruits. 

Tuesday, February 29th.—School of Arme, 6 to 7 p.m. 

Thursday, March 2nd.—Shooting for Sections 3 and 4. 

Friday, March 3rd.—Seotions 3 and 4, Technical; Sections 1 


and 2, Lashings and Trestle Bridging; Signalling Class and, 


Recruits, i 
Saturday, March 4th.—Adjutant's Instruction Class at 2.30 p.m. 
E. G. FLEMING, 
Company Commander and Acting Adjutant. 


36D Batt. (OLD Boys) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Sab-Oom- 
mandant), Thursday, February 21th, 1916 :— 

Week-end Parades.—Saturday.—The Battalion will parade at 
Wembley Park at 3.15 p.m. for drill under Company Officers. 
Derby " recruits are invited to attend. 

Sunday.—The Battalion will parade at Liverpool Street Station 
(low-level entrance, G.E.R.) at 9.30 a. m., and proceed by train for 
Entrenching duties. Members will carry their own lunch. The 
Battalion will return to town about 6 p.m. 

Musketry.—Acton Range will not be open on Saturdsy, 26th inst. 
A Match will be shot at Bisley on Saturdav, Sergeants v. Privates. 
Men to Parade in uniform, at 12.45 p.m., Waterloo Station, No. 6 
Platform, 

A. G. JOINER, Major and Adjutant, O. B. C. 


ELECTRIC SMELTING OF IRON ORES IN 
SCANDINAVIA. 


Introduction.—We are indebted to the enterprise of the Canadian 
Department of Mines for a most useful reporc on the present state 
of the electric smelting of iron ores in Sweden and Norway 
(Notodden), which Dr. Alfred Stansfield has drawn up asa result 
of a visit of inspection made in the summer of 1914. The purpose 
of the investigation was to take particular note of the ec nomics 
of the operation of the furnaces in use, in view of the possibility of 
establishing an electric pig-iron industry in Canada. 

Types of Furnaces in Operation.— Two main types of furnace are 
at present in use for smelting iron ores: (t) The Eiektrometall fur- 
nace ; (2) Furnaces of the Helfenstein type. The following tables 
give & liat of the 13 farnaces in operation and the 10 in course of 
construction in June, 1915 :— 


I.—ELEKTROMETALL FURNACES. 


In operation. Building, 
Domnarvet 2 of 3,000 E. P. — 

1 of 6,000 H.P. 
£6 lersfora — sii — 3 of 8,000 H.P. 
Ljusne ... Wei € — 1 of 8,000 H. P. 
Hag fora ; .. Z of 3,400 H.P. 3 of 3,400 E. P. 
Nykroppa TT sia — 2 of 3,400 H.P. 
Trolhattan — ... .. I of 3,000 H.P. I of 8,000 HP. 


In the far north of Sweden a large iron-works of 25,000 B. P. is 
to be constructed immediately. 


II.—HELFENSTEIN AND TINFOS FURNACES, 


Domnarvet ... sais a i oo 1 of 5,000 H.P. 
1 of 7,000 E. P. 
Notodden (Norway) wes T oe 4 of 1,600 H.P. 


Ulefos ose eee ese eee eee 1 small furnace. 
The Elektrometall Furnace.—The feature of this furnace is that 
the ore is preheated, and partially reduced in a large shaft before it 
reaches the smelting chamber, the heating and redaction being 
materially assisted by the circulation of the furnace gaser, w 
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is characteristic of this furnace. In the most recent examples the 
crucible is circular, and is lined with fire-brick, and it is provided 
with only one tapping-hole for both slag and metal, which are 
seperated by a dam as they flow. The arch of the orucible, con- 
strusted of fireclay bricks, is cooled below by the cool gases from 
the top of the furnace, and also by cold air. The stack of the 
furnace is constructed ia a steel shell, and is supported on steel 
beams independently of the crucible. The shaft is reduced to a 
neck where it enters the crucible, but the tendency is to increase 
the width of this to facilitate the passage of gases. The electrodes, 
which are circular, about 2 ft. in diameter, and 4 or 5 ft. long, 
enter the furnace through the arch jast outside, and concentrically 
with the neck. The larger furnaces have six electrodes, which, 
supported by rollers, lie between two inclined guides. At the 
bottom of the guides is a water-cooled collar, built into the furnace 
arch, but supported from above, and above this collar is a water- 
cooled contact ring made up of a number of metal blocks forming 
a flexible collar round the electrode. These blocks are connected by 
cable to the bus-bars. A clamping ring above the contact ring 
serves to feed the electrodes, which do not, as a rule, need moving 
more than once in two or three days. 

The furnaces with six electrodes are supplied from three trans- 
formers with three-phase current, each transformer being con- 
nected to diametrically opposite electrodes, so that the current 
tends to pass between these rather that between adjacent elec- 
trodes, The regulation of the carrent is effected by varying the 
supply voltage on the primary side, and not by moving the 
electrodes. 

To circulate the farnace gases, the gas withdrawn from the top 
of the furnace is filtered, washed and dried, and returned—either 
through a Roots blower or else simply by meavs of the rotary 
washing fan—to the furnace through six tuyeree, entering beneath 
the farnace arch and between adjacent electrodes. Inoreasing the 
circulation raises the temperatare in the shaft facilitates the 
reduction of the ore, raises the percentage of CO, in the escaping 
gases and increases the economy of electric power and of fuel, but 
it also increases the consumption of the electrodes. An important 
economy in operation will be effected when the escaping gases are 
utilised for heating open-hearth furnaces. | 

The Swedish iron industry consiste principally in smelting the 
pure native ores with charcoal in blast furnaces, The industry is 
profitable, because the pig-iron produced is of high quality and 
commands a high price. Now the electric furnace can compete 
very favourably with these blast furnaces, firat, becayse they are 
small; secondly, because the electric furnaces yield better metal; 
and finally, because only about one-third of the charcoal is oon- 
samed in the latter for the same yield of iron. The Elektrometall 
furnaces are small, too; the 4,000-H.P. unit at Domnarvet yields 
only some 30 tons daily, yet the cheap Swedish water power 
renders the cost of making iron less than in the charo»al blast 
furnaces. Attempts to use coke instead of charcoal in the Elektro- 
metall furnace have so far been unsuccessful, although further 
experiments are being made in this directjon by building the fur- 
nace shaft wider and lower. ` 

Efficiency of the Elektrometall Furnace.—The Report contains 
soms fally-detailed accounts of the working of the farna-es which 
were inspected, as regards power and material consumption, h:at 
distribution, and output. We can only summarise them very 
briefly here. 

The power is supplied at some 10,000 volts and transformed to 
80 or 90 volta at the furnace termin tls. The energy consumed for 
auxiliary purposes— motors and lighting—is some 2} per cent. of 

whole supply. Neglecting transformer losses, the furnaces 
utilise during operation about 90 per cent. of the power supplied, 


and some 82 or 83 per cent. of the gross amount paid for, allowing 


for holidays and stoppages for repairs. This figure would be con- 
siderably higher——say, 90 per cent.—if three or four furnaces were 
worked together 

The amount of electrical energy to be paid for (on the above 83 


per cent. basis) to produce 1 ton of pig-iron works out at 0°41 H.P.- - 


year utilising 60 per cent. ores and 0'47 H.P.-year for only 50 per 
cent. ores, These figures are for basic Bessemer or acid open- 
hearth iron, To make grey foundry pig about one-half of a H.P.- 
year is at present required. i 

The consumption of charcoal may be taken as 340 kg. per ton of 
white pig, and 370 kg. per ton of grey pig-iron. 

he oonsnmption of eleotrodes varies considerably, but it has 

= reduced as low as 3 kg. per ton of iron; an average figure is 

Or o Ke, 

The circulation of gases in the Elektrometall furnace economiaes 
the consumption of charcoal, but it increases that of electrodes. 


(Zo be continued.) 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 

RICAL REVIEW posted as to their movements. 


Central Station Officials.— Mr. A. R. Fox, who has re- 
is his position as ehift engineer at the Macclesfield elec- 
ud Works, will take up the post of resident engineer-in- 
charge at Chippenham electricity works a month hence. 


On February 23rd, at Sheffield, Mr. F. P. SEAGER, of the engi- 
neering staff at the Manchester Corporation electricity works, 
was married to Miss Edith Maude Warburton, of Sheffield. 

The Blackburn Electricity Committee has decided to increase 
the salary of Mr. WHEELWRIGHT, the electrical engineer, by 
4100 per year, bringing it up to the level of salaries paid to 
other officials of similar standing. 


General.—Mr. W. Hoorer, formerly on the staff of the 
Lynton (Devon) electricity works, was on H.M.S. Arcthusa 
when she was mined, and was saved. 

The London Gazette contains the following announcements : 
-Territorial Force: The undermentioned to be temporary 
captains: Second-Lieutenants (temporary Lieutenants) T. F. 
MippLETON-CasE, (i. R. Mapar, and M. G. BAND. The follow- 
ing Second-Lieutenants to be temporary Lieutenants: H. G. 
G. CLARKE, Ceci, H. S. Evans, W. H. Matuer, G. E. Ow tks, 
E. Q. Leverr, and T. H. Gorch. Lance-Corporal A. S. GILL 
to be Second-Lieutenant (on probation). 

Mr. J. G. BALSILLIR has vacated the post of radio-telegraph 
engineer to the Australian Commonwealth Government, to 
Which he was originally appointed in 1911, for three years, for 
the purpose of establishing and developing a wireless systein 
for Australia. His term expired last year, but in considera- 
tion af the vital importance of wireless telegraphy during the 
war, it was extended a further year. The system adopted by 
the Federal Government is the invention of Mr. Balsillie, and 
the originality of its distinguishing features has been recog- 
nised by its former disputants, the Marconi Co. Mr. Balsillie, 
however, placed the system absolutely at the disposal of the 
Federal Government, and has so far received no monetary 
consideration on its account. Mr. Balsillie will concentrate 
his attention on the artificial production of rain. Australian 
Mining Standard. | 


Roll of Honour.—lL.icut. Harry Marsu, who has been 
killed in action in France, was with the Lancashire Electric 
Power Co., Manchester, before the war. 

Private REGIJALD LiGHTrooT, of Crewe University and 


Public Schools Battalion, who has been killed in action, was 


in the electrica] department at Crewe Railway Works, 
Sergeant E. J. Berry, formerly employed by the Chloride 
Electrical Storage, Ltd., Clifton Junction, is in hospital suffer- 
ing from shell shock. 
Rifleman Harry Scatrercoop, formerly in the electricity 
department of the Co-operative Wholesale Society, Trafford 
Park, has died from wounds received in action. 


Obituary.— MR. A. L. SaniNE. —We learn with deep regret 
of the death of Mr. Alfred Louis Sabine, which occurred on 
Sunday last, at Herne Bay, at the age of 75 years. The 
deceased gentleman was for 50 years in the service of Messrs. 
Siemens Bros, & Co., Ltd., for 30 years (from 1880 to 1910) 
holding the position of secretary, from which he retired six 
years ago. Mr. A. L. Sabine was a brother of the late Mr. 
Robert Sabine, the eminent civil and electrical engineer. In 
our youthful days we were personally in constant touch 
with him, and we remember him as a man of most gentle and 
retiring disposition, with whom it was a pleasure to converse. 


Will.—Mr. Gro. ANGUS, of Geo. Angus & Co., Ltd., belt- 
ing manufacturers, left £24,541. 


NEW COMPANIES REGISTERED. 


Lower Thames Land Development and Power Co., Ltd. 
(143.059).— This company was registered on February 18th, with a capital of 
4 in £l shares, tọ acquire and turn to account a certain estate at Barking, 
Essex, fronting on the River Thames, containing 308 acres. The subscribers 
(with one share each) are: J. B. Braithwaite, 27, Austin Friars, E.C., stock 
and share broker; H. B. Renwick, Burnham, Chartficld Heath, S.W., direc- 
tor; F. W. Reynolds, Acorn Works, Edward Street, Blackfriars, S.E., direc- 
tor; F. C. M. Brown, 44, Marlborough Hill, N.W., secretary; G. Tweedie, 42, 
Palmerston Crescent, Palmer’s Green, N., accountant; G. Scott, 30, Gloucester 
Terrace, Hyde Park, W., engineer; T. W. Cole, 44, Rose Hill Road, Wands- 
worth, S.W., secretery. Private company. The number of directors is not 
to be less than three or more than seven; the first are J. B. Braithwaite, 
H. B. Renwick, and F. W. Reynolds. Qualification, one share. Remunera- 
tion, £600 per annum, divisible. Registered office: Moorgate Court, Moor- 
gate Place, EC. ` . 


Coates and Co. (Sheffield), Ltd. (143,006).—This com- 
pany was registered on February 14th. with a capital of £3,000 in £1 shares 
(500 pref.), to take over the business of an clectrical engineer and contractor 
carried on bv J. Coates, at 345, Glossop Road, Sheffield, as Coates & Co. 
The subscribers (with one share each) are: J. Coates, 345, Glossop Road, 
Sheffield, electrical engineer; Mrs. M. A. Coates, 5, Peel Terrace, Sheffield. 
Private company. The number of directors is not to be more than five; J. 
Coates is first permanent director. Qualification, C100. Solicitor: C. Crow- 
ther, 23, Abingdon Street, Westminster. Registered by Jordan & Sons, Ltd., 
116-117, Chancery Lane, W.C. 


~ *. 

Scientific Inventors’ Syndicate, Ltd. (143,070).—This 
company was registered on February 19th, with a capital of £1,000 in £l 
shares, to experiment with, manufacture, and develop methods and means of 
light, heating, and ignition, produce and destroy gases, produce neutralising 
effects by electrical, chemical, or mechanical means, and to use, manufacture, 
aid in, and turn to account by-products and waste material. The subscribers 
(with one share each) are: F. Harrison, 12, Barry Road, East Dulwich, S.E., 
electrical engineer; F. L. Harrison, 12. Barry Road, East Dulwich, S.E., 
electrical engineer. Private company. The number of directors is not to be 
less than two or more than five; the first are F. Harrison (permanent chair- 
man) and F. L. Harrison. Qualification, £50. Remuneration as fixed by 
the company. Registered office: 83, New Street, Kennington, S.E. 
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Makin and Co., Ltd. (143,007).—This company was 
registered on February 14th, with a capital of £1,000 in £1 shares, to carry 
on the business of electrical and inechanical engineers and manufacturers, 
workers and dealers in electricity in all its branches, &c., and to adopt an 
agreement with Makin & Co., Ltd. (in voluntary liquidation) and P. Toothill. 
The subscribers (with 10 shares each) are: R. C. Smith, Mill Mount, Tuxford, 
retired grocer; R. C. Smith, Jun., 2, Anstey Road, Sheffield, electrical engi- 
neer. Private company. The number of directors is not to be less than two 
or more than five; the first are R. C. Smith and R. C. Smith, Jun. Qualifica- 
tion, 10 shares. Registered office: 39, Townhead Street, Sheffield. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Colston Electrical Works, Ltd.—Mortgage on certain 
moneys, dated January 25th, 1916, to secure all moneys due or to become 
due from company to Capital & Counties Bank, Ltd., Clare Street, Bristol. 


. Mawdsleys, Ltd.—Capital, £20,000 in £1 shares. Return 
dated January Sth, 1916. 18.937 shares taken up; 46,937 paid; £12,000 con- 
sidered as paid, Mortgages and charges: 6, 300. 


Telephone Co. of Egypt, Ltd.—A memorandum of satis- 
faction to the extent of £700 on February Ist, 1916, of debenture stock 
covered by trust deed dated July 27th, 1904, and three supplemental decds of 
acknowledgment dated Feb. 21st, 1906, March 4th, 1908, and October 27th, 
1909, securing £200,000, has been filed. 


Oriental Telephone and Electric Co., Ltd.—A memoran- 
dum of satisfaction to the extent of £1,450 on February Ist, 1916, of dcben- 
ture stock covered by trust deed dated June 28th, 1905, and a supplemental 
deed of acknowledgement dated June 12th, 1907, securing £200,000, has been 
filed. 


. Sun Electrical Co., Ltd. (63,261).—Capital, £45,400 in 
61 shares (20,000 pref). Return dated December 28th, 1915. 17.141 pref. 
and 5,400 ord. shares taken up; £22,541 paid. Mortgages and charges: £3,050. 


Alliance Electrical Stores, Ltd.  (111,884).— Capital, 
£25,000 in 47.500 pref. ord. shares of 10s. each, and 1,250 def. ord. shares of 
C each. Return dated February Sth, 1916. All shares taken up; 10s. per 
share called up on seven pref. ord.; £3 10s. paid; £524,996 10s. considered as 
paid on 47,493 pref. ord. and 1,250 def. ord. shares. Mortgages and charges: 
Nil. 


North Wales Power and Traction Co., Ltd. (78,193).— 
Capital, £270.000 in £5 shares (10,000 pref.). Return dated January. 7th, 
1916. 38.100 ord. and 9.200 pref. shares taken up; C5 per share called up on 
34.100 ord.; £170,475 paid; leaving £.25 in arrears; G6, 000 considered as 
paid on 9,200 pref. and 4,000 ord. Mortgages and charges: Debt of £40,000, 
secured by issue of 80.000 first mortgage debs., 5 per cent.: debt of £7,000, 
secured bv issue of C7. 000 B” debs., 6 per cent.: debt of £100,000. secured 
by £100,000 second mortgage debs., 7 per cent. Total debt, £147,000. Total 
debs. issued, 187, 000. 


Westinghouse Cooper - Hewitt Co., Ltd. (89,947).—Capi- 
tal, £30,000 in £1 shares. Return dated December 17th, 1915. All shares 
taken up: 9s. Gd. per share called up; £14,250 paid. Mortgages and charges: 
Nil. 


— — —— 


CITY NOTES. 
Mr. H. C. WooDwWaRD, presiding at the 
Liverpool annual meeting on Tuesday, said that they 
Overhead were still under the control of the Govern- 


Railway Co. ment, but the original terms of the arrange- 
ment had been modified, inasmuch as the 

proviso that the compensation payable should be reduced in 
the same proportion as the aggregate net receipts for the first 
half of 1914 were less than the aggregate net receipts for the 
first half of 1918, had been done away with as from January 
lst, 1915, and in the place thereof it had been agreed that 
the company should provide out of their net revenue 25 per 
cent. of the amount of the war bonus granted in February 
last to employés who come within the Railway Conciliation 
Scheme. The bonus to the other employés, and the subse- 
quent increase in the bonus generallv, are allowed by the 
Government to be included as working expenses. The number 
of passengers carried created a new record. It was attribut- 
able to the abnormal conditions prevailing in the Port of 
liverpool, whose docks had never at any time been so fully 
occupied. "The receipts did not exactly represent the traffic 
carried; 80 many more passengers had added to their takings, 
but the eurplus was not shown in the accounts, the difference 
having been handed over to the Government to assist in 
making up tbe deficiencies of eome of the other railway com- 
panies. They had placed 44.000 to renewal fund and added 
£400 to contingent fund. Owing to the shortage of labour 
and the ditheulty of obtaining adequate supplies of materials 
certain work in connection. with maintenance had had to be 
postponed, but this would be done immediately opportunity 
again offered. The Government had agreed that companies 
so affected would be recompensed in respect of such deferred 
work. ‘The heavy traffic of the past vear had considerably 
taxed the accommodation of their rolling stock, particularly 
at certain times of the day, and in the hours of heaviest traffic 
a three-minutes’ service was in operation, and some incon- 
venience had been inevitable. The Great Central Railway 
Co. had acquired the land for the Seaforth and Sefton rail- 
way. When this new railway was connected with theirs at 
Seaforth the interchange of traffic should prove beneficial. 
end, provided that Liverpool docks and shipping continued 
to prosper. he hoped that the results nut before the share- 


holders this year nught at least be fully maintainsd in the 
future. m s 


The gross profit for 1915 was £34,439, 
Newcastle plus £14,617 brought forward. Interest on 
and District debentures and loans was £18,474, leaving 
Electric £30,583, out of which £2,260 is put to 
Lighting second mortgage debenture redemption 
Co., Ltd. fund, £500 to debenture issue expenses, and 
£97,833 is carried forward. Though the net 
profit shows an increase, no dividend is expedient, owing to 
abnormal conditions. Owing to increased costs, the charge 
to consumers was raised as from the June quarter. Inoreased 
power demand has more than compensated for loss due to 
restricted lighting. A further £2,600 of the 6 per cent. deben- 
tures has been redeemed. Capital expenditure during the 
year was £48,818. Annual meeting: To-day. 


The profit for 1915 was £77,688, against 


London £93,234 for 1914. Including £8,824 brought 
Electric forward, and allowing for debenture interest 
Supply and debenture sinking fund, £50,992 re- 
Corporation, mains, out of which 6 per cent. 1s paid on 
td. the preference shares, 3 per cent. on the 


ordinary, 45.000 is put to contingencies 
account, and £9,050 is carried forward. Units sold 50,757,584, 
as against 46,343,065; total costs per unit sold .61d., as against 
aod. (increased coal and wages). Power supplied for trac- 
tion, tramway, and industrial purposes increased by 11 per 
cent. Average receipt per unit sold (lighting and power) 
.96d., against .94d. in 1914. The expenses of generation in- 
creased by nearly 50 per cent. owing to the war. Although 
primá facic the accounts show for 1914 an excees profit over 
the two previous years, no provision is made for Excess Profits 
Duty. e solicitor advises that '' an electricity supply under- 
taking with a tenure expiring in 1931 comes, if need be, under 
the provision in Section 42 of the Finance Act referring to 
businesses which may apply for an increase of the statutory 
percentage in epecial considerations; and that when all proper 
adjustinents are made, it will be clear that the Corporation 
is not liable to the payment of such Excess Profits Duty.” 
Annual meeting: Yesterday. 


MR. A. Lupton, at the annual meeting on 
Yorkshire February 15th, said that the capital D 


Electric diture (£3,550 less than in 1914) had 
Power Co. limited to extensions which could not pos- 


l sibly be refused. They would during the 
first half of 1916 receive benefit to some extent from the 
sliding scales in force in their agreements. The plant had 
been run at very great pressure, and maintenance and repairs 
were in consequence very high. New and larger plant was 
on order. In July, 1914, they seemed to have turned the 
corner, and they regretted that a higher dividend could not 
be paid. They must consolidate and secure their resources 
as they proposed by increasing the reserve to £20,000. Mr. 
T. O. CALLENDER seconded the adoption of the report. 


For 1915 there is a revenue credit balance 
South of £49,190, plus 45,591 brought forward, 
Metropolitan and a dividend of 10 per cent. on the com- 
Electric Light pany's holding in the West Kent Electric 
and Power Co., Ltd. Debenture charges ‘are £12,612. 
Co., Ltd. 7 per cent is paid on the first and 6 per 
cent. on the second pref. shares, 416,75 
is put to depreciation account, and a dividend of 4 per cent. 
is payable on the ordinary shares, leaving £6,605 to carry for- 
ward. For 1914 there was no dividend on the ordinary shares. 
The report gives the following figures, those in parentheses 
being for 1914:—nH.P. connected. 19.389 (15.529); consumers, 
6.781 (6.468); gross revenue, £80,576 (£66,792); expenditure, 
£31,386 (£23,731); net revenue, £49,190 (£43,054). There was 
a satisfactory improvement in revenue from energy sold, but 
coal costs were abnormally high, and wages increased consider- 
ablv. A 5,000-kw. turbo-generator is being added to cope 
with the demand, and it will be in commission next month. 
Negotiations with the debenture trustees are pending with a 
view to defining the obligation of the company under the 
trust deed as to setting aside sums to depreciations, &c. 
In the meantime, at the suggestion of the trustees, the 
£20,000 carried to reserve in 1913 and 1914 has been trans- 
ferred to depreciation account, although there is no obligation 
to do so, no dividend having been then paid on the ordinary 
shares. With Treasury sanction, £10,790 first debenture stock 
(44 per cent.) and 15,926 second pref. shares (6 per cent.) 
were issued during the year. The business of the West Kent 
Klectrie Co. bas made substantial progress, the gross revenue 
rising from £1.590 in 1914 to £13,320 in 1915. and the net 
revenue from £541 to 43.051. Mr. H. E. West has been 
elected to the board in place of the late the Hon. L. A. Brod- 
rick. Annual meeting: March Ist. 


The canital expended during 1915 was 
Notting Hill £1.556. The number of consumers is now 
Electric 4,358, only 20 of whom are supplied at 20 
Lighting volts. The lamps connected have increased 
Co., Ltd. from 234.608 to 238,981 (32-watt equiv.). 
and the profit (less income-tax) for 1915 
was 4.617. as compared with £24 %21 for 1914. Revenue 
from sale of current was £42,419, an increase of £332; the 
reduction of £1,604 in profit is mainlv due to higher income- 
tax, which was £2.653, as against £1.499. There is put to 
depreciation. renewal, aad reserve £3.000, debenture intereet 
requires £2.267. interest, &c.. on the Kensington and Nottin 
Hill Joint Debenture stock takes £4,171, income-tax £2,653, 
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distributed to etaff under co-partnership scheme (8 cent, 
addition to wages), which is still working satisfactorily, £253. 
After paying 6 per cent. pref. dividend, and 5s. per share, 
less tax, on the ordinary shares, £337 is carried forward. 
Units generated or purchased, 3,343,269; units eold, 2,436,496; 
used on works, 18,001; expended in distribution transformers 
and accumulators, 888,772; public lamps, 53.. Annual meet- 
ing: February 29th. | . 

During 1915 the aggregate gross traffic 


London receipts of the five companies to the agree- 
Electric inent establishing a common fund, were 
Railway Co. 44,924, 245. The aggregate receipts from all 


sources were £5,451,144. The amount re- 
tained by the companies for revenue liabilities (working 
expenses, prior charges, reserves, &c.) was £5,029,778, and the 
nce £451,366 is credited to the common fund. This com- 
pany is entitled to 26 per cent., and receives £117,355, which, 
added to £11,547 brought forward, makes £128,902 available 
for ordinary dividend, an increase of £59,055 as compared with 
1914. The dividends were announced in our last issue. Capi- 
tal expended during 1915, £157,160. The traffic is eatisfac- 
tory, and shows a substantial growth eince the opening of the 
new Willesden Junction Station of the L. & N.-W.R. The 
total passengers and the average fare per passenger cannot 
be given, as the District line is under Government control. 
Annual meeting: Yesterday. 


This company’s share of the common 


City and fund referred to above is 2 per cent, and it 
South London accordingly receives £9,027. The total net 
Railway Co. income was £91,780, an increase of £39,830. 


Interest, .rentals, and other fixed charges 
require £30,253; reserve £10,000, against nothing for 1914; 
preference dividend £42,500, as against £18,133; and the bal- 
ance is £9,027. The dividends were stated in our last issue. 
The year's capital expenditure wae 459, 104. Arrangements 
were made to obtain supply of current for working the rail- 
way from the Lote Road. power station, and the Stockwell 
power station has been closed down. Annual meeting: Febru- 


ary 29th. 
This company's share of the common fund 


Central is 20 per cent.; and £90,273 hae been re- 
London ceived, plus £15,413 brought forward. The 
Railway Co. gross receipts increased by £39,159 to 


£316,527, and the expenditure by £12,164 
to £156,523. The net income was £160,004, an increase of 
£96.987. Interest, rentals, and other fixed charges were 
£38,131, there is put to reserve £10,000, ae against nothing 
last year, and the preference dividend takes £21,600. The 


dividends on other stock were stated in our last issue. Capital , 
expenditure during 1915, £35,440. The Treasury consented to. 


the issue of £150,000 redeemable 4 per cent. debenture stock ; 
this has been sold, and the proceeds will be available for the 
payment of commitments in connection with certain improve- 
ments entered into prior to the war. The construction of the 
Wood Lane and Ealing Broadway extension makes slow pro- 
gress owing to the war. A year's extension has been granted 
for exereisin 
Central London Railway Act, 1913. Annual meeting: Yes- 


terday. This company being entitled to 12 per 


Metropolitan cent. of the comimon fund receives £54,164, 
District plus £13,888 brought forward. The receipts 
Railway Co. of the undertaking during 1915 were 
l £1,066,247, and the expenses £511,721. In- 
terest, rentals, and other fixed charges required £350,432; 
there is put to reserve £35,000; the dividends are as stated 
in our laet issue, and £13,952 is carried forward. Capital ex- 
penditure of 1915, £17,059. Annual meeting: Yesterday. 


Sim H. S. Leon, presiding at the annual 


Smithfield meeting last Friday, said that the increase 
Markets of £1,355 in the capital account included the 
Electric Supply balance of the cost of the Diesel plant, in 
Co., Ltd. regard to which a satisfactory settlement 


had now been arrived at with the Diesel 
Co. The new set, which would be at work in a few months, 
would enable them to make a thorough overhaul of the exist- 
mg ones. In regard to the heavy increase in cost of produc- 
tion, their oil contract carried them over last year. It was 
now double the price, and charges to consumers had had to 
be raised. The total cost of generation in 1915 was 6 per 
cent. higher than in 1914. At the quinquennial valuation their 
rateable value was considerably increased, but on appeal the 
original figure was restored. Receipts from sale of current 
were higher, but the total receipts were less, as consumers 
Were disinclined in wartime to spend money on extensions 
and alterations. The net profit was £324 less than in 1914. 
A serious accident occurred on 7th inst. One of the com- 
pfessors of a Diesel engine exploded, killing one man and 
wounding another. The cause was being investigated. . 


During 1915 the gross receipts were 


Bristol £512,385, and the working and general ex- 
Tramways’ penses and renewals were £413,521, leaving 
and Carriage £98,864. After paying debenture interest, 
l Co., Ltd. carrying £4,364 interest on investments to 


reserve, paying the preference dividend, and 
5 per cent. for the year on the ordinary, less income-tax, 
420.000 is carried to reserve fund for contingencies and re- 
newuls, and 46.056 is carried forward. The receipts of the 


the compuleory purchase powers under the . 


' tramways department increased by £8,703 (3.63 per cent.), 


and those of the carriage department by £49,017 (23.39 per 
cent.). Passengers carried were 60,272,400, an increase of 
1,970,815. No fewer than 1,095 of the. company's employés 
joined H.M. Forces. The depletion of the staff necessitated 
restricted public services. A motor omnibus eervice between 
Tewkesbury and Cheltenham has been inaugurated, but other 
new services remain in abeyance. Cominunications have 
passed between the Corporation and the company with refer- 
ence to the former's purchase option, but without result. As 
the Treasury hae refused consent to any public issue of stock 
by the Corporation for the purpose of tramway purchase the 
directors offered for the purchase price to be satisfied by the 
issue of Corporation stock to return half per cent. more than 
the market yield of Government etock at the date of the 
award. ‘The offer has not been accepted, but it cannot remain 
open indefinitely. Annual meeting: March 2nd. 


During 1915 the number of consumers 


Rushden increased from 79 to 123; lamps and motore 
and District by 6,380 to 11,941; and the units sold were 
Electric Supply 249,783, nearly 44 times more than in 1914. 
Co., Ltd. The H.P. of motors increased from 1014 to 


2924, of which 2904 is let out on hire. The 
mains have been extended. Maximum load increased by 109 
Kw. to 183 kw. Revenue from sale of current advanced from 
£463 to £1,699. 'The rapid development of the undertaking . 
has called for extensions, and new plant which will practi- 
cally double the capacity of the worke will eoon be got into 
commission. After putting £300 to depreciation, and paying 
4 per cent, dividend, £90 is carried forward Annual meet- 


ing: March 2nd. 
The results for 1915 are all that could 


Northampton have been desired. A favourable coal con- 
Electric Light tract covering the earlier part of the year 
and Power balanced the high prices paid in the latter 


Co., Ltd. half. Costs of other materials increased. 
31,476 new lamps were connected, makin 

993.257. 733 H.P. was added in motors, making the tota 
4,668 H.P. New maine and feeders were laid, and the output 
was 5,055,643 units, as compared with 3,958,700. The existing 
station and site leave no room for expansion, and a large site 
purchased near Nunn Mills has been approved by the Board 
of Trade. -A new generating station will be proceeded with 


as rapidly as present circumstances allow, also a railway 


siding for more economical conveyance of coal, &c. The 
general depreciation account has been increased by £6,750, 
£665 has been written off motors, and £1,750 added to reserve. 
After paying 5 per cent. on the preference shares and 6j per 
cent. for the year on the ordinary, £3,114 je carried forward. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
—The nuinber of houses and shops connected increased by 70 
to 5,011 during 1915, and the lainps connected from 488,912 
(14,660 Kw.) to 510,785 (15,320 Kw.). The lighting restrictions 
reduced the units sold by 9 per cent., . a still larger 

rcentage of reduction in net profit. The available net profit 
13 £11,653, plus £1,629 brought forward. After paying the 
preference dividends and 7 per cent. on the ordinary for the 
year, £432 is carried forward. The renewal and reserve fund 
has been increased by 47,137 to £139,021. Annual meeting: 
March 2nd. 

Para. Electric Railways and Lighting Co., Ltd.—The 
gross receipts decreased from £249,891 in 1914 to £243,483 in 
1915. The operating expenses were reduced from £132,491 to 
£115,309, the net revenue earned in Para being £128,174, as 
compared with £117,400. The accounts are based upon the 
legal exchange rate of 16d. per milreis, and £33,205 must be 
deducted as the actual loss incurred on remittances. After 
providing also for the London expenses, the balance of operat- 
ing revenue is £90,759, compared with £106,147 of the pre- 
vious year. After paying debenture interest and preference 
dividend, and putting £15,000 to depreciation and renewals 
reserve, a dividend of 5 per cent. for the year on the ordinary 
shares, lese income-tax, is paid, carrying forward £18,935. 


"Mexican Tramways and Light Companies.—The ''* Finan- 
cial Times" states that circulars have been issued to bond- 
holders of the Mexico Tramways Co., Mexican Light and 
Power Co., Mexican Electric Light Co., and Pachuca Light 
and Power Co., stating that in view of the difficulties of the 
companies caused by the unsettled conditions in Mexico, 
Messrs. I. R. Peacock (chairman), S. C. Boulter, H. F. 
Chamen, R. Fleming, A. Hill, H. M. Hubbard, and A. F. P. 
Roger have agreed to act as a coinmittee for the protection 
of the bondholders' interesta. 


Mersey Railway Co.—The auditor has certified that the 
revenue available for 1915 amounts to £21,442, as against 
£21,279 for 1914. With the exception of £164 which is car- 
ried forward, this amount is distributed thus:—4 per cent. 
on 1866 stock, 3 per cent. on 1871 stock. 3 per cent on 1882/3/5 
stock, and 1 per cent. on the B” debenture stock. Annual 
meeting: To-day. 

Beauly Electric Supply Co., Ltd.—Mr. D. McGratu pre- 
sided at the annual meeting last week. Satisfactory progress, 
with an increase of 10 per cent. in the output, was reported. 
The E was £140. A dividend of 6 per cent. was declared, 
£16 boing carried forward. 
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Bournemouth and Poole Electricity Supply Co., Ltd.— 
Final dividend on the ordinary shares at the rate of 7 per 
cent. per annum, less income-tax, making 6 per cent. for the 
year, as against 7 per cent. for 1914. 


Oxford Electric Co., Ltd.—A final dividend of 32 per cent., 
less income-tax, is declared, making 6 per cent. for the year, 
as compared with 63 per cent. for 1914. 


Newcastle-upon-Tyne Electric Supply Co., Ltd.—Final 
dividend on the ordinary shares 34 per cent., making 6 per 
cent. for 1915, as against 54 per cent. for 1914. 

Direct West India Cable Co., Ltd.—Interim dividend at 
the rate of 6 per cent. per annum, free of tax, for the past 
half-vear. 

Halifax and Bermudas Cable Co., Ltd.—Intcrim dividend 
at the rate of 6 per cent. per annum, free of tax, for the 
past half-year. 


Mirrlees Watson Co., Ltd.—A dividend of 5 per cent., less 
tax, is recommended. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

The incidence of the coming taxation hangs like a cloud 
over all the Stock Exchange markets. It was very much the 
same when the 44 per cent. War Loan was coming; and for 
«IX Weeks at that ume markets were listless, apathetic, de- 
pressed. After the Loan had been issued and allotted, finan- 
cial matters got tidied up, and business improved. So it is 
likely to be again, because there is plenty of money about for 
Investment, and the only thing which the Stock Exchange 
really hates and fears is uncertainty. 

ihe most important event of the week, so far as the elec- 
trical markets are concerned, is the issue of an appeal to bond- 
holders in the Mexico ‘lramways, Mexican lagnt & Power, 
Mexican Electric Light, and Pachuca Light & Power Com- 
panies, who are invited to deposit their bonds, at as early a 
date as possible, with a conuuittee that has been formed for 
the protection of the interests of the bondholders. A lengthy 
circular recalls the stateinent made by the Mexico Tramways 
Co. last summer, and quoted on several occasions here, with 
reference to the difficulties under which the companies were 
labouring. 

Put briefly, the present committee's endeavours will be 
directed to securing euch guarantees as will ensure that the 
tramways’ property, when taken back, can be worked with 
proper protection and under such conditions as will safeguard 
the bondholders’ interests; while questions affecting the Light 
and Power companies are arising almost daily, and involve 
matters of policy that call for important decisions. The com- 
mittee 1s a strong and workmanlike body, and the deposit of 
the bonds with the committee max well be reconnnended to 
the proprietors. 

Prices in this market have been little affected, save for a 
fall of 4 points in Mexican Light cotmmon, by the step thus 
taken, but for Mexican issues as a whole there has been just 
a slight demand during the past few days. Affairs in the posi- 
tions of various companies have reached a pass well-nigh des- 
perate; and as the committee may be able to do something to 
mend the fortunes of these unhappy concerns, they are deserv- 
ing of every encouragement and support. 

Brazil Tractions have been moving between 53 and 511, 
being at the moment nearer the lower point because of a 
disappointing slip back in the Rio exchange. The rate went 
just over ls. last week, only to ease off to 113d. The bonds 
of the Rio Tram ways Co., however, are steadily maintained 
at 881 for the Firsts and 73 for the Seconds. The Argentine 
Tramways group is steady, without showing any particular 
movement. 

The London General Omnibus Co. issued its report early in 
the present week, and the company's receipts of £2,882,400 
are £340,000 less than they were in the previous year, while 
expenditure was only reduced by £253,000. The dividend 
comes down from 16 per cent. to 12 per cent., but the latter 
is paid free of tax, instead of being gross, as it was in 1914, 
so that the actual shrinkage is less than appears. Under- 
ground Electric Income bonds are rather sellers at 85, but 
the £10 shares are 3/16 lower at 12, while the ls. shares fell 
back to 5s. 6d. 

Railway stocks as a whole are heavy. Two of the steam 
lines are making new issues of stock—an example which it is 
thought likely may be followed by others, unless the publie 
reception to the newcomers is not favourable. Which, by 
the way, 1s likely enough, because the terms offered are none 
too tempting. Undergrounds are heavy with the rest; and 
the adoption of electric traction by the South-Western Rail- 
way has had no influence, so far, upon the prices of the stocks. 
Falling again into reminiscence, it may be recalled that the 
result of the Brighton Railway's electrification did not benefit 
the prices of the stocks until some months after the new 
system had been in operation. 


Reduction of dividends in the electric lighting market is 


emphasised by a decline in the Kensington distribution from 
9 per cent, to 7 per cent. Prices in this department are steady, 
and there ie rather more business than usual doing in some 


* 


of the shares. London Electric ordinary are 1 lower, but 
there has been a little improvement in County preference 
and these are the only changes on the week, as will be noticed 
from our share list. 

Eastern Ordinary is the firmest spot in the telegraph mar- 
ket, and there is a rise of 4 in Chili Telephones. Marconis 
are a trifle easier. New York Telephone bonds continue to be 
wanted by the Government at 1014. It had been expected 
that some announcement would be made by Mr. Asquith, in 
his speech on the Vote of Credit last Monday night, with 
reference to the amount expended up to the present by the 
Government in the purchase of American securities, but 
apparently the figures are not available. 

Of the manufacturing shares, Callenders make the best 
showing. with a rise of 5s. to 113. Henleys are also a good 
spot at 14, the price being, of course, full of the dividend for 
the fat half of the year; anticipation looks for the 
announcement to be nt the usual substantial rate. 

British Westinghouse preference again lost 6d., but the 
market in the shares is not a bad one. There has been a 
little buying lately of the company's 6 per cent. prior lien 
debentures, the security for which is admirable; and the 
price of 102% carries the £3 interest due on April 1st. Other 
Industrials are firm. The rubber market has gone back a 
little by reason of a decline in the price of the raw stuff. 
This led to profit-taking amongst some of those who had been 
speculating in the shares. usiness fell away considerably 
in volume. Advantage has been taken of the reaction by 
people who sold shares which they were unable to deliver, 
aid pan purchases sufficed to keep the market steady as a 
whole. 


SHARE LIST OF ELEOTRICAL COMPANIES, 
Honn Tzrornrorrr Companres, 


Price 
Dividend, Feb. 22, Biseorfal  Yiel 
1914. 916, thie week. p.o. 
Ber mpton Ordina oe ee ee 10 7 — £5 18 4 
Oba ring Cross ary eo, of 6 = 7 220 
åo. do. do, 44 Pref, ee 43 — 6 0 0 
Chelsea ee eo ee ee ee 6 = 618 4 
City of London ee ee ee 0 0 9 12 — 9 10 0 
do. do. 6 per cent, Pre f. ee 6 1 — 6 11 7 
County of London es T e 17 10 +b 613 8 
do do.  6peroent Pref... 6 103 — 619 8 
K sasington Ordinary ee ee m 9 6 — 710 0 
London BDlectric .. ee oe oe 4 1 + à 910 6 
do. do. 6perosnt.Pref. .. 6 — 11 
Metropolitan ee ee ee oe d — 7 16 
do. 4$ per cent, Pref, oe 8 - 1 10 0 
As. James’ and Pall Mall eo «ae 30 6 — 8 6 8 
south London ee ee ee ee 6 Bå — 6 8 0 
South Metropolitan Pref, eo ee 7 lá — 614 0 
Westminster Ordinary .. .. » 9 6 -— 710 Q 
TatsenaPHS AND TELEPHONES, 
A glo- Am. Tel. Pref, .. of cf 6 170 — 619 0 
do. Def, ee [EJ oe 83/6 21 =r 7 14 3 
Chile Telephone ee ee ee ee 8 + i 6 5 6 
Nuba Sub. Ord. 0 0 ee ee oe 6 TS 6 9 0 
Eastern Eixtension 0 7; o’. 1 1 — *6 6 0 
E wrern Tol. Ord... e ee eo 7 127 + à *6 5 0 
Globe Tel. and T. Ord. eo ee ee 6 102 — e$ 12 6 
do. rel.. x ee 6 10 — 6 0 8 
Re. Northern Tel, oe ee oe 23 B4 — 6 8 6 
I1do-Buropean ee ee ee 0 0 18 49 — 6 15 ( 
Meronni oe ee ee ee eo 6 118 + s3 6 81 
New York Tel, 4 ee ee oe tà 101 — 4 8 € 
Oriental Telephone Ord, ee ee 10 1 — 618 6 
United R. Plate Tei. 0 0 oe oe -o 7 19 0 
West India and Pan. ry) eo ee 1 ] — 9 10 6 
Western Telegraph  .. ee e 7 13 — 6 48 
Homa Rana, 
23 Mns Ord. Assented... : x = : P : 
etropo oe 0 ee ee pani 
i do. Distriot ee e? ee N 16 = Nil 
o. do, "A" ,. Nil 518 — 6d. NI 
do, do. Income ee 6 81$ — B 2 0 
Formen Trame, 40. 
Adelaide Sap. 6 per cent. Pref, * 6 6 - 8 00 
Angio-arg. Trams, Firse Pref, "6 sf 4 — 618 6 
0 2nd Pref, ee ee of — 7 19 3 
do. 6 Deb, 0 0 [1] b 79 — 6 6 6 
Brasil Tractions .. T ee „ 4 52 * à 611 7 
B^mhay Bieotric Pref, eo oe eo 6 10 xd — 6 0 0 
British Columbia Eleo. Rly. Pfoe. .. 6 5 = 9 119 
do. do. Preferred ee — 87 — Nil 
do. do. Deb. s 43 64 — 6 13 10 
Mexico Trams 6 per cent. bonds .. — 42 — Nil 
do. 6 r cent, Bonds ee — 87 — Nn 
do. Pref, ee ee oe Nil £8 — Nn 
do. 1st ee ee - 43 — — 
Marbraorunne Coma. 
Baboock & Wilcox ee eo ee 14 98 — 6 6 8 
British Aluminium Ord. oe ee 5 22/- — 419 0 
British Insulated Ord. .. ee eo 15 103 4 619 6 
British Westinghouse Pref, .. eo. N 44/- = 6d. 616 4 
Oallenders .. oe oe oe ee 15 144 +3 6 7 8 
do. 6 Pref... Cx) ee 0 6 4 — 6 19 8 
Castner-Kellner .. ee eo oe W Pè — ` 6 8 0 
Edison & 8w £8 * oo ee „„ Ni 1. =, Nil 
do. do. fully Bets oe oe Nil 12 — ND 
do. do. b 96 b. oe ee 6 60 — 8 6 8 
Electric Construction ..  .. 6 u^ — 800 
Genu Elec, Pref. .. ec ee ee 6 f — 8 «4 8 
Henley ee ee ee ee ee 90 14 -— eg 8 0 
do. 0 eo ee ee & = 8 6 0 
India-Rub r ee eo ee eo 10 -— 912 19 0 
Telegraph Oon, un. cf 99 87 — 7 8 0 


* Allowance made for dividonds being pald free of ineome-taz, 


— = - 
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EXPORTS AND IMPORIS OF ELECTRICAL GOODS DURING JANUARY, 1916.“ 


THE returns of electrical exports for the first month of the year 
show an appreciable improvement on the December position, the 
month's exports having advanced from £349,409 in value in 
December to £381,599 in January. The electrical imports, on the 
other hand, fell away in value, the month's business amounting to 


only £216,107, as against £238,691 in the previous month; the 
re-exporta also receded to £10,612 in value from £24,382 in 


December. 


The improved export total was mainly due to increased telegraphic, 
telephonic and battery exports during the month; cable export 


tomers. 


4 


Registered Exports of British and Irish Electrieal Goods from the United Kingdom. 


Destination of exports and country consigning 
imports 


Russia, Sweden, Norway and Denmark 
German West Africa ... ein - 
Netherlands, Java and Dutch Indies 
Belgiun 
France 
Spain, Canary Isles and Spanish N. 


U.S. A., Philippines and Cuba 

Canada and Newfoundland ... 
British West Indies and British Guiana 
Mexico and Central America 
Pernand Uruguay ... 


Argentina eee see eee s eee 
Colombia, Venezuela, Ecuador and Bolivia... 


Egypt, Tunis and Morocco ... 
British West Africa ... axe 
Rhodesia, O. R. C. and Transvaal... 
9 Hope pa iie 


Zanzibar, Brit. E. Africa, Mauritius & Aden 


Azores, Madeira and Portuguese Africa 


Switzerland, Italy and Austria-Hungary ... 
Greece, Roumania, Turkey and Bulgaria ... 
Channel Isles, Gibraltar, Maltaand Cyprus... | 


Electrical goods 
and 
appliances, 


| 


1,583 
394 
529 

51 


d 


see 


French African Colonies and Madagascar... | 


as and Siam 
x cm Korea 
Do ˙ MFO 
Straits Settlements, Fed. Malay States 
Hong Kong 

West Australia 
— Australia 


ictoria 
New South Wales 
Queensland 


New Zealand and Fiji Islands 


Russia, Norway, Sweden and Denmark 
Germany 
Holland... 


Total, £ 11,406 | 3,351 


215 

4,699 

and 
122 

— | 83 
213 
vis 109 
1,356 
97 
106 
230 
1,060 


—ͤ—— 


Total, £ 21,438 


1,450 


440 
1,067 


.. | 8,449 


— — — — — — — — — — o — — 


5,163/14,185 | 8,015ʃ20,449 


81 | 


FRU bo 
PERLE 
355 323 5. 
223 225 92 
2232838 LH 
323 528 82 
E23 | 853 8 
E — 
&ci] 
3.757 | m 444 
00,979 | 194| ... 
ER qun Du ae 
184 | nasa 
79 | is t 858 
49 | 6| 182 
| 107 | coo |. o 
| 28 | 80 | 27 
L x | ^90 33 
vs 88 474 
91 1190 62 
22 53 38 
313 — 170 
131 20i} 78 
112 | 165| 164 
| 2 887 | 744 582 
14 53| — 38 
| 
| 842| 1840 14 
68 | 109) 305 
1 858 | 348 893 
5152 238| 288 
5.030 | 461) 142 
| 87 19| 149 
| 169 | n 111 
| eee see | TP 
527 982 119 
P 
| ese | ore 58 
17,440 2,190) 2,147 
331 | 57 212 
1,157 | 200 191 
3,039 | 172| 134 
658 | 4,095! 58 
2046 | 137| 161 
11.031 1.4710 365 
8,330 1,052 887 
158 760 289 
1315 | 12 76 
6,726 1,736 1,270 
84,333 |16,019/12,093 |2,724 


eee 135 105 

1,650  45/11,166 1.96 
333 | 3680 577 
511 292 


1.368 | 4,104 2,045 


— 


| 


. p £ 
o - 
23 | 3 d| of 
228 fwg 58 
322 333 32 
2A o v ms 
Be |9 s 
s 8 
4 | A. j] a 
640 846 | 3,975 
| 15 990 
214 | 187 |10,173 
„p 18 169 
.| 557 | 2,850 
: | 649 | 1,497 
18 ir | 
| 
VETE T 
| 1,285 | 1,232 
nS 196 
„ M 
| 9 | 71 
75 1372 
114 27 
| 1,610 10,839 
| 139 57 
ds m 511 
ul. X 613 
96 | 6&6 3.651 
amd  Gmeld988 
| 10 | 1,886 
! ae | SABÉ 
207 | 684 
A ce 
25 467 | 761 | 
is 215 | 251 
490 | 1,983 |16,329 
e" 111 | 99 
55 | 0617 
| 59 | 1,901 
o] 8,860 | -— | 
Javi we | 486 
220 | 314 | 3,267 
94 | 2,982 | 5,736 
As 89 687 
usd. xd 50 
15 | 1,133 | 8,527 | 


es) | 6,729 


169 | 1,067 
3,587 


5,885| 9.066 


| 


19,737 185,005 16,580 


1,049 
345 


10,040 


driven 
machinery. 


Electrically- 


| 


: wh! 
> . 
c 


[^ 
. Or 
v 


97 
79 


4,909 


eee 
eee 


1,309 


70,628|11.610 


13,482/27,566 


accumulators, 


Batteries and 


1,927 


6,724 
499 


S «a 
Qa 
; |$88| 325 
8 288.2325 
a 85 Ges 
4 3328 92 
O 827 SSF 
ogy) * 
| 8 
4 4 £ 
123 


5,102| 1,380 
6 


68 | 1.2430 2.015 


292 | 9.690/13,337 
ve | 2.518) 32 
11 44 68 
54| 413| 258 
23 286| 9,758 
eer 12 
ssl | 9,598 
m | 142 $ 
.. | 589 j 
„ E 
ae | 40 58 
224 | 2,315| 176 
jus | id 512 
36 | 879| 903 
uc] 938. 194 
85 788| 256 
29 | 1,804! 177 
SE Tos d 
% 16M 152 

ra 51 
id A 
— 50 27 
NH RS 7 

752 7,257 1,490 
5 . 
598 6.8110 140 
17 9 23 

| { 
ni | 2110 343 
s | 2th 868 
55 154| 765 
5 224 
eee | 500 eee 
35 |10,065| 3 926 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
1,545| 6,806 


i 6,196 
3,984 86 
2.618 8 
2.022 22.444 
7.9244 28,728 


22,709 2.431 52.033 16,497 


values remained stationary at a high figure, while machinery 
exports fell off considerably. f 
A marked decrease took place in machinery and cable import 
values, and in certain other directions lower values were recorded, 
while the only noteworthy improvement on the December figures 
was in telegraphic, telephonic and battery importe. Our most 
prominent customer during the month was India (£66,000), while 
France purchased nearly £40,000 worth of electrical material from 
us; our Australian Colonies and Argentina were also good - cus- 
United States imports fell off as com 


pared with December, 
as also did Datch lamp imports. | 


Total. 


21,693 

46 
16,256 
. 136 
39,372 


381,599 


24,015 
17,094 
13,117 
13.067 

1,195 


141,819 


210,307 


Additional importa.—Spain, carbons, £3,806 ; J apan, electrical goods, £166 ; fittings, £220 ; lamp parts, £173 ; Victoria, bells, £81; 
Canada, electrical goods, £120; lamp parts, £13 ; meters, £345 ; electrical machinery, £1,176.! 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above... 


TOTAL EXPORTS: £381,599 


NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. 


456 


1,615 


L 


3,107 


ToTAL RE-Exports : £10,612 


214 


335 | 586 2,576 10,612 
TOTAL IMPORTS: £216,407 
The first and 


third columns contain many amounts relating to ' goods" otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns. 


the country of origin. 


Importa are credited to the country wheuse consigned, which is not necessarily 


~. 
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A TURBO-GENERATOR STEAM CONSUMP- 
TION TEST. 


By A STATION SUPERINTENDENT. 
ENGINEERING has its trials, more especially in war 
time, and if it were not for the absorbing interest 
of the many problems that face the engineer, and 
give him occasional tastes of pure pleasure in solving 
them, the profession would easily be an alternative 
to a suicide club. Perhaps one of the deepest joys 
is planning and carrying out a steam consumption 
test. This pleasure was sufficiently marked in the 
old days when the indicator diagram and the weight 
of steam used were the chief factors, but the advent 
of electricity and the accuracy with which it can be 
measured has deepened the interest in proportion, 
no doubt, to the increased satisfaction to be derived 
from a nearer approach to the truth. 

Let us suppose we are about to test a 5,000-KW. 
turbo-alternator. There is much interesting and 
careful preliminary planning, and to go back to the 
earliest stages we should consider the drawing up 
of the specification for the plant. The specification 
will determine at what time during the maintenance 
period the test should be taken; usually after a month 
or two’s continuous run of the plant. It will call 
especially for a guarantee from the makers of a 
steam consumption per Kw.-hour under certain given 
conditions of: (a) Steam pressure, (b) steam tem- 
perature, (c) vacuum, at overload, full load, three- 
quarters load, and half load. It will describe shortly 
the methods to be adopted in taking the test, and 
will say who provides the necessary apparatus, tanks, 
instruments, etc. The important clause is the one 
dealing with the guarantee, and some such wording 
as given below may be adopted. 

Should the steam consumption be greater than 
at the rate of lb. per Kw.-hour at approximately 
full load, for each and every complete tenth of a 
pound of steam in excess of a margin of 23 per cent. 
a sum of £400 will be deducted from the contract 
price. Should the steam consumption be less than 
at the rate of lb. per Kw.-hour at approximately 
full load, for each and every complete tenth of a 
pound of steam saved beyond a 24 per cent. margin 
a sum of £400 will be added to the contract price. 

The figure of £400 will naturally vary with the 
value to the buyer of the gain or loss to him under 
his peculiar conditions. The contractor will insert 
the figure for steam consumption in tendering, and 


a further clause will give the purchaser the option 


of refusal to accept the plant should the consumption 
be, say, 10 per cent. above the guarantee. 

So much for the specification, and it would appear 
simple enough to reproduce the conditions specified, 
to agree on how to take each reading, and to obtain 
a figure satisfactory to both parties. 

To those who would tread this path happily, the 
writer would, however, sound a note of warning, and 
indicate that however much both the customer's 
and the contractor's engineer may have started out 
with a pure and firm intention to seek the truth, 
human nature will out, especially. with a bonus in 
sight. So the best of intentions suffer, and things 
are apt to go awry. 

Sad to relate, the writer has known human nature 
to fall so low as to exhibit a deliberate intention on 
the part of the respective engineers to hoodwink and 
deceive each other. However remote a contingency 
this may be, and the reader will guess its remoteness, 
it is well to provide for it. So before starting the 
test the parties should agree: (a) on how many read- 
ings shall be taken; (b) on what corrections are to 
be applied should the results obtained vary with the 
specified conditions. In this connection the follow- 
ing notes may be found of use: — 

I. Steam Condensed.—-The steam condensed should 
in all cases be weighed. This may be done satis- 


acting lever-actuated valve. 


factorily by obtaining two large tanks, each of whici 
will take about 10 to 15 minutes to fill on full load 
test. If of wrought iron, the tanks should be well 
stayed to preverit distortion on filing with water, 
and should be set on a weighbridge, previously 
checked by dead weights, and supported thereon by 
timber laid across underneath in a certain marked 
position. The tanks should be weighed empty and 
full, and the temperature of the water taken at the 
time. Care must be taken to mark the water level 
clearly on each side of the tank when full, and this 
level must be reproduced by adjustment of the tank 
support when the tanks are re-erected and supported 
ready for test. 

The two tanks should be placed side by side and 
the condensate led to them by a pipe branched to 
each tank, each branch being controlled by a quick- 
These valves should be 
worked alternately by the customer's and the con- 
tractor's man, the former being inclined to cut off 
the water a shade too soon and the latter a whit too 


late. ; 


The time ¢aken to fill each tank should be taken 
carefully, and particular note should be taken, pre- 
ferably by a chronometer, of the start and finish of 
the test of, say, about four hours. It will usually be 
most convenient to stop at a '' tank full," provided 
that the electricity meter reading is taken at the same 
time. 

The correction in the weight of condensate to be 
applied on account of the variation in temperature 
between the water as weighed on the weighbridge 
and the condensate should be agreed upon. The 
agreement should present no difficulties, as the facts 
are well known. 

2. Steam Pressure. The steam pressure should be 
taken on the boiler house side close to the main 
stop valve, and the pressure gauge used should be 
checked before and after the test by a standard in- 
strument. The steam consumption is affected to a 
comparatively small degree within the usual varia- 
tions of boiler pressure, but it is essential as far as 
practicable to obtain a steady pressure even if it be 
a little over or a little under that specified. Table T 
gives the corrections to be applied in this connection. 
and follows modern accepted opinion. 


Pressure in lb. Allowance to be made, 
per sq. in. | + per cent. 
— per cent. 
170 25 
175 .. + .125 
180 . .00 
190 . — 25 
195 — 875 
200 — 550 
20⁵ — .625 


; AA Auc mS HD 
Taste No. I.—Showing per cent. allowance to be added 
to or deducted from the steam condensed for 
variation in steam pressure. Steam pressure 
taken as 180 lb. per sq. in. 

3. Steam Temperature.—The steam consumption 
of a set such as that under consideration will vary 
as much as I per cent. for every 10 deg. F. variation 
in steam superheat above 500.deg. F., and 1 per 
cent. for every 12 deg. F. below that figure. The 
importance of taking careful and accurate readings 
will therefore be understood. 

The steel thermometer pocket should be located 
close to the pressure gauge above mentioned, and 
should extend well towards the centre of the steam 
pipe. It should be filled with mercury or cylinder 
oil, and the thermometer should be one that has beer 
calibrated and certified as correct. Further, this 
thermometer, together with others used on the test, 
should be tested in boiling water immediately after 
the official run as a further check. 

Table II gives corrections for variations in steam 
temperature, and is one now commonly accepted, 
but this is a matter which should be made a subject 
of agreement between the interested parties before 
the official test 1s made. 


a a 
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| - Allowance to be made, 

Degrees Fahr ＋ per cen 

— per cent 
480 . + 2.00 
485 . ! . + 1.50 
490 . + 1.00 

495 . + 50 ; 

500 . .00 
505 . -— 416 
f 510 .. . — 83 
520 . . — 1.66 
530 . 2.50 
540 . — 3.33 
550 — 4.16 


Taka No. II.—Showing per cent. allowance to be added 
to or deducted from the steam condensed for 
UH in superheat. Steam pressure taken at 


4. Vacuum.—This, perhaps, is tne most important 
point to watch, as a small departure from the speci- 
fied figure calls for considerable correction. Here 
again the exact percentage correction to apply to any 
given variation from the specified vacuum is a matter 
for research and agreement by those concerned, but 
Table III indicates fairly closely commonly accepted 


figures. 
Per cent. of Allowance to be made, 
atmospheric ＋ per cent. 
pressure. — per cent. 
85 — 
86 .. — 
87 — 
88 — 
89 et 
90 . — 
91 . -- 8.00 
92 ＋ 6.00 
98 + 4.00 
94 . + 2.00 
95 . 00 
96 . — 9.00 
97 . — 4.00 


Tasg No. III.—Showing per cent. allowance to be 
added to or deducted from the steam condensed 
for variation in vacuum. 


The exact point at which the reading should be 
taken is frequently a matter of discussion, and 
rightly so, as the vacuum varies considerably be- 
tween the last row of the L.P. turbine blading and 
the top of the condenser. The contractor's engineer 
will be found to exhibit a desire to drill the hole well 
up the exhaust leg some feet above the floor level. He 
will thus obtain a lower vacuum, and be thus entitled 
to a larger correction in his favour. On the other 
hand, by the way, if it is a question as to the con- 
denser itself being of sufficient capacity to give the 
specified vacuum, he will quietly insist on making 
his gauge connection close to the condenser inlet. 
The point to be tapped should be previously agreed 
upon, and, in the writer's opinion, should, in fair- 
ness, always be taken half way between the centre 
of the turbine shaft and the top row of the condenser 
tubes. This will generally be found to be approxi- 
mately floor level in the usual'type of horizontal 
turbine. 

The vacuum should be taken by the simplest 
means; that is a column of pure mercury in a straight 
tube, of which the height can be carefully measured. 
It is necessary at the same time to take careful baro- 
meter readings, the latter instrument being placed 
at the same level as the mercury column. If this be 
found impossible, then the necessary correction for 
difference in height of the two instruments must be 
applied. It is always wise to check the barometer 
from some recognised standard instrument, which 
may, however, again be at a different level. 

5. The electricity generated must be measured by 
a Kw.-hour meter of careful design and manufacture. 
certified immediately before and after the test for 
correctness. 

With the above main features in mind and other 
small matters attended to, such as checking the con- 
denser for leakage before and after the run, and 


. the present time there are 1,622 gas works 


agreement as to inclusion of steam or power used 
on steam or electrically driven auxiliaries, the test 
may begin. | 

The most careful and experienced men should be 
chosen to take the readings of weight of condensate, 
steam pressure and temperature, the vacuum and 
the electricity meter, the remainder being told off to 
take the various readings which will be found after- 
wards necessary in the continuous operation of the 
set. 

These readings will include:.—Temperature of 
condensate, temperature of circulating water inlet to 
condenser, temperature of circulating water outlet 
of condenser, speeds of main plant and auxiliaries, 
pressures and vacua of air and c.w. pumps. 

The men should work in pairs consisting of a 
representative of the buyer and seller, and they 
should agree on every reading taken. 

Generally four hours' running with a steady load 
will be found sufficient to obtain the necessary accu- 
racy for a full load test, provided the plant has been 
running at approximately full load for four to six 
hours before the test starts.—a wise. precaution in al) 
tests of this character. 

Fifteen-minute readings will be found sufficient. 
but the time taken to fill each tank with condensate, 
together with the electricity generated within that 
time, should be noted separately. l 

It will be found, with these precautions, that a very 
enjoyable test will be experienced, and both parties 
may look to the result with eagerness and confidence. 


CS 


BRITISH MANUFACTURING AND THE 
RUSSIAN MARKET. 


WE refer in our leader pages to an article which recently 
appeared in Elektrichestvo, of Petrograd, from the pen of 
Engineer P. GuREVITCH, on the pr of electrical trade 
between Russia and England. The writer says that the inter- 
ruption of the n importation of electro-technical 

into Russia, which grew from 14,140,000 marks in 1909 to 
34,505,000 marks value in 1913, constrained Russian importers. 
to turn for such goods to other countries, particularly Eng- 
land. Unfortunately, however, while Russian buyers, faced 
with the necessity of filling up the blank that has been formed, 
are greatly interested in English goods, the English electro- 
technical industry—with a few exceptions—does not feel any 
special need of new markets, and, therefore, has not shown 
any particular interest in the Russian market. The writer 
says that this lack of interest may be partly due to temporary 
war conditions, but it is also Based: unfortunately, on a 
variety of causes which are not of a transitory nature. Taking 
advantage of the information that he has collected, he pro- 
ceeds to show the causes of the relatively feeble interest of 
the English electrical industry in the Russian market, after 
explaining its exports and its position in the world market. 
Electrical development in England itself is not parti- 
cularly large compared with that of other countries. 
This is explained largely by the great prevalence of 
gas works in the country. England, with its cheap coal, as 
is known, was the pioneer in the business of gas lighting. At 
in England, whilst 
in all Germany there are but 552; in Russia but 22. Further, 
in Paris, the output of gas per annum is 500, 000.000 
cubic metres; in Berlin, 300,000,000; in Vienna, 120,000,000; 

in Warsaw, 36,000,000; in Petrograd, 19,000,000; and in 
Moscow, .13,000,000. But every year the output of gas in 
London makes 900,000,000 cubic metres, that is to say, ae 
much as in Paris, Berlin, and Vienna. Naturally, says the 
writer, owing to this great prevalence of gas lighting in Eng- 
land, electric lighting à by so much less developed. The use 
of electric power in London was 110 xw.-hr. per head of the 


population in 1910-11; in Berlin in 1911-12 it was 170 Kw.-hr. ; 


in Chicago, in 1911, 310 kw.-hr.; and so on. 

The development of the English electric stations has been 
hindered not only by the number of gas works, but partly, 
also, by the fact that in England about 55 per cent. of all the 
stations are under municipal control, whilst in Germany 25 
per cent. only of all the electric etations belong to munici- 
palities. The small productivity of electric stations in London 
Is explained to a certain extent by the fact that they are 
extraordinarily diverse. This great drawback of variety is 
also the defect that afflicts Petrograd in respect to its electric 
power supply. The use of electric equipment in England per 
inhabitant, according to a German estimate, amounts to 
about 2 roubles 83 copecks per head, whilst each inhabitant 


of incandescent lamps is also small. 
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of Germany spends on electro-technical apparatus 7 roubles 
36 copecks. But this relatively small quantity of electro- 
technical apparatus used in England was not all made in Eng- 
land itself. The importation during the past two years from 
Germany alone of electro-technical apparatus per annum 
reached 31,000,000 marks value, which makes about one-fifth 
of the total quantity of electro-technical apparatue used in Eng- 
land; whilst in Germany, with an annual production of 
1,200,000,000 marks, there was an export in 1912 of 272,000,000 
marks value (that is, 22.5 per cent. of the: production) and 
in 1913 of 330,000,000 marks value (an increase in the export 
of 21.3 per cent.), and the export of electro-technical goods 
from England worked out in thousands of roubles as follows :— 


1907. 1911. 1912. 1913. 
Total electro-technical goods ., 34,366 45,619 51,513 71,477 
Electrical machines .. 9,292 16,836 18,400 21,469 


It is to be observed in connection with this, that the year 
1913 wus a very satisfactory one for the English electro- 
technical industry, for its export, in comparison with 1912, 
rose by nearly 40 per cent., whilst the increase in the German 
export compared with 1912 improved only by 21.3 per cent. 

The cable industry in England is very highly developed, 
and is one of the oldest and most flourishing branches of the 
electro-technical industry. This great consumption in Eng- 
land of cables is explained particularly by the submarine tele- 
graph lines, and so on. Thus in 1913 the export of cables 
made nearly half, or 47 per cent., of the total English exporta- 
tion of electro-technical goods, whilst the value of the cables 
exported amounted to 43, 577, 663 sterling. Submarine cables 
alone were exported to the value of £1,903,915; in other words, 
about a quarter of the total English export (to be exact, 25.2 
per cent.) of her electro-technical goods was made up of sub- 
marine cables. For Russia, however, this extraordinary 
development of a branch of the English electro-technical in- 
dustry in respect to changing over from importation from 
Germany is not of much importance, for, thanks to the high 
protective tariff on cables in Russia for some years back, with 
the active co-operation of foreign capital, this has been so 
far developed that nearly all the consumption in cables and 
insulated wire can be covered by the production of Russian 
factories, at the head of which etands the United Cable Fac- 
tories of Petrograd, with a capital of 6,000,000 roubles (the last 
dividend was 15 per cent.), and the Kolchugin Latten and 
Copper Rolling Works Co., at Keleroff Station, Northern Rail- 
way, the Duct of which in the near future will probably 
Increase, for the capital of this company was lately increased 
from 6,000,000 to 10,000,000 roubles. The importation of cables 
into Russia reached in 1913 155,000 roubles value, whilst 
from Germany the importation amounted to 81,400 roubles. 

Russia does not teque much of English telephone and 
telegraph apparatus, t 
in 1913 was £290,279 sterling value. As the chief consumer 
of such apparatus in Russia is the Post Office Department, 
which orders them exclusively in Russia, the production of 
these apparatus has so far developed that the needs of the 
country can be supplied by existing Russian factories, at the 
head of which stand the Russian Lb M. Ericcson & Co., in 
Petrograd, which recently increased its capital from 2,000,000 
to 4,000,000 roubles; the Russian Siemens & Halske Co., capi- 
tal 5,600,000 roubles, latest dividend 6 per cent.; and the N. K. 
Geisler Co., of Petrograd, 1,000,000 roubles capital, latest 
dividend 12 per cent. 

The importation of telegraph and telephone apparatus in 
1913, according to Russian statistics given in the Elektri- 
cheat ro, makes a total of only 363,000 roubles. These figures, 
however, do not agree with the German statistics, according 
to which, in 1913 there was exported from Germany to Russia, 
telegraph apparatus to the value of 188,000 marks, and 
telephone apparatus to the value of 1,079.000 marks; 
total, 1,267,000 marks, or 583,000 roubles. In 1912, the 
export from Germany to Russia of these apparatus reached a 
total of 562,000 roubles, whilst, according to Russian etatistics, 
this importation of telegraphic and telephonic apparatus was 
in 1912 only 240,000 roubles. Since German statistics are 
generally very exact, we must suppose that part of the im- 
ported telegraphic and telephonic apparatus from Germany 
are entered in the Russian import list under some other head- 
ing. Already the export alone from Germany into Russia is 
more than one and a half times the whole Russian importa- 
tion shown in the Russian statistics; while, according to Rus- 
sinn statisties, in 1912 there was imported from Germany 
only half of the total quantity of imported telegraphic and 
telephonic apparatus, one-third being imported from Sweden 
and one-sixth from other countries. 

The acquisition of English carbons for are lamps, for which 
in Russia, in consequence of the interrupted imports from 
Germany (amounting in 1913 to 447,000 marks value), at 
present there is a great want, unfortunately cannot be counted 


on. In England the production of carbons for are lamps is' 


even less developed. than in Rusia, since there is only 
one factory of the kind. In view of this cessation of imports 
of carbons from Germany, the exportation of such from Eng- 
land was forbidden with the opening of hostilities, so that 
England itself imports carbons from Sweden, Switzerland, 
and so on. In any case, the export of carbons from England 
in 1913 reached a value of only & 10.064. England's exportation 
i In 1913 England's export 
made £152.456 sterling value. The total English export of 


e exportation of which froin England 


E 


incandescent lamps was less than the German export of these 
lamps to Russia alone. In 1913, according to German statistics, 
there were exported to Russia 7,669,105 electric lamps with 
metal filament, value 7,296,000 marks, and 1,539,550 lamps 
with carbon filaments, value 768,000 marks; total, 8,054,000 
marks, equal to 8,709,000 roubles. In 1912 this item was even 
larger, viz., 8,854,000 marks for metal filament and 617,000 
marks for carbon filament, total 9,471,000 marks. Again, the 
German etatistics do not agreed with the Russian, for accord- 
ing to the latter the total Kussian importation of incandescent 
lamps was 3,849,000 roubles in 1912. 

‘Lhe feeble development of English production of incandes- 
cent lamps may be partly explained by the fact that only two 
English factories of electric lamps work with English bulbs. 
All the othere obtain theirs from the Continent, which cer- 
tainly makes the production dearer. ‘The last fact is seen also 
in many other branches of English electrical industry, par- 
ticularly in the production of various equipment material such 
as porcelain, glass goods, &c., which might often, indeed, be 
made in England; but, unfortunately, these auxiliary branches 
of the electro-technical industry are not sufficiently developed 
in England. ‘lhe value of the English exportation of arc 
lamps and projectors was only £14,512 in 1913, whilst into 
Russia alone Germany exported in that year 12,369 are 
lainps, valued at 652,000 marks; parts of arc lamps valued at 
79.000 marks; and projectors valued at 500,000 marks; total 
1,231,000 marks. England exported in 1913, £51,828 sterling 
value in parts of arc and incandescent lamps, including 
£19,737 value to Russia. Electric batteries and accumulators 
in that year were exported by England to the value of £226,325; 
but for Russia this branch of English electro-technical indus- 
try is, again, of but little importance, for the production of 
accumulators in the Ruseian factories can now be almost 
entirely covered by the national workshops. The importation 
of accumulators, according to Russia statistics, made in 1913 
55.000 roubles value only, but the importation of galvanic 
batteries, not specially indicated in Russian etatistics, from 
Germany alone, according to German statistics, made a value 
of 340,000 marks. 

Respecting the important group of electro-technical manu- 
factures which is indicated in English statistics under the 
title not specially named manufactures and apparatus for 
electro-technicians, with a total exportation of £1,063,146 
sterling, Russia received £16,007 sterling; that is scarcely 1i 
per cent. of the total export. In this group, besides various 
ornamental materials in which England can scarcely hope to 
compete in Russia with other countries, there are also elec- 
trical measuring apparatus, meters, &c. The production of 
these instruments in England is considerably advanced, and 
their export into Russia might be increased. In view o 
Russia's great necessity it increased considerably in 1914. 

Of the electro-technical manufactures under the above group 
Russia imported in 1913 from Germany alone H.T. electrica 
apparatus, 8,967,000 marks, against 5,431,000 marks in 1912. 
Electric apparatus for heating, &c., 321,000 marks; electric 
signalling apparatus, 667,000 marks; electro-medieal appa- 
ratus, 894,000 marks; insulation tubes, 273,000 marks; wireless 
telegraph apparatus, 111,000 marks; electric measuring appa- 
ratus, 4,247,000 marks (against 3,143,000 marks in 1912); insu- 
lating articles in asbestos, mica, &c., 76,000 marks; electrodes, 
173,000 marks; or a total of 35,729,000 marks. 

The first position, after the cable industry, in England is 
occupied by the production of electrical machines; therefore, 
on this branch M. Gurevitch dwells more fully, especially as 
in the Russian importation of electro-technical products 
dynamo machines and electric motors occupy the first place. 
Therefore, the possibility of increasing the importation of elec- 
trical machines from England becomes a question of consider- 
able interest to Russian buyers of that class of goods. 

The total export of electric generators and motors to Russia 
according to the official statistics of England, Germany, and 
Switzerland was valued at 5,440,000 roubles; but according to 
Russian statistics, as published in the Elektrichestvo, the im- 
portation thereof made 9,595,000 roubles. If we add to the 
5,440,000. roubles the value of the importation of electrical 
machines from Austria, Belgium, France, and Switzerland, 
which made in 1912 only 7 per cent. of the total importation, 
then this sum would be only slightly increased. It remains, 
therefore, to suppose that under the heading electrical 
machines, there is included in the Russian statistics, besides 
dynamo machines and electro-inotors, all other mach ines 
driven by electric current, for example, electro-magnetic sepa- 
rators, and 60 on. Part of the difference inay still be explained 
by the fact that Germany, Switzerland, England, and other 
exporting countries give the export price. whilst the Russian 
statisties report the import price, that is, the price of the 
exporting country, plus the cost of transport, insurance, &c. 
But certainly the difference of nearly 4,000.000 roubles is not 
80 explained, and it is regrettable that owing to inaccuracies 
in the figures in the Russian statistics the actual exchange of 
goods is confused, and one is lead (by using Russian statie- 
tical data) to incorrect conclusions. According to Russian data, 
for example, the importation of dynamo machines and electro- 
motors is of almost twice the value shown in foreign statistics. 
The difference, in fact, is nearly half a million roubles more, 
for in the German export of electrical machines the author 
has added also the importation of armatures, commutators, 
&c., which parts in the Russian statistics are classified sepa- 
rately, although to a very much reduced extent compared 
with German statistics. 
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Taking advantage of the occasion, M. Gurevitch quotes one 
more inexactitude in the Russian statistics. These describe 
as German goods many articles of English, Swiss, and other 
origin, but imported over German railways because of the 
intermediate position of Germany, and the eame applies to 
all goods arriving by steamer from Hamburg, which were 
described in Russia ae German goods, although they may be 
of foreign origin, and only the last part of the way has been 
covered on a German steamer. Thanks to the foregoing, the 
importation of electrical machines from Switzerland, which 
made the solid sum of 1,250,000 roubles, by no means corres- 
ponds to the Russian etatistics. As these machines were car- 
ried through Germany, they were described as German 
machines. Although, in fact, the importation of these 
machines from Switzerland is almost twice as large as from 
England, in the Elektrichestvo table they are not noted at all, 
whilst the importation from Sweden, making only one-tenth 
of the importation from England, is correctly described, since 
Swedish machines do not pass in transit through any other 
country. It may therefore be said with confidence that the 
importation of electro-technical manufactures from Germany 
is exaggerated in the Russian statistics, and the importation 
from other countries is underestimated. The question of the 
introduction of uniform statistics in all countries had been 
near to realisation not long before the war, for on the initia- 
tive of the Belgian Government, representatives of twenty-nine 
Powers, including Ruesia, were to meet in Brussels for the 
preparation of uniform statistical reports, but on account of 
the war this congress was not held. It is hoped, however, 
that this important question for making plain the real ex- 
change of goods of various countries and the part they take in 
the world's business will be duly considered after the war. 

Following this slight digressian, made in view of the im- 

rtance of statistics for establishing the real importation of 

oreign electrica! goods into Russia from foreign countries, M. 
Gurevitch returns to the original point. 

From the foregoing particulare on the importation of elec- 
trical machines into Russia, it follows that the Russian market 
for English manufacturers of dynamo machines and electro- 
motors was not an important one before the war. Whilst 
Germany sent in 1913 into Russia 12.6 per cent. of all her 
export of electrical machines, totalling, with armatures and 
commutators, 7.867,000 marks, England sent into Russia only 
2.7 per cent. of its total export of these machines. Even 
Switzerland exported these machines to Russia to twice as 
great an extent as England. Germany, on the other hand, 
exported six and a half times as many as England. Mean- 
time, dynamo machines and electro-motors happen to be that 
department in which England, previous to the war, could 
compete more or less successfully with Germany on the Rus- 
sian market. 

On the causes of this indifference of the English to the Rus- 
sian market M, Gurevitch dwells in somewhat more detail, 
having examined the export of electro-technical manufactures 
from England to foreign Countries. In the distribution of mate- 
rial included in the English official statistics, he divides the 
countries that are buyers of English electro-technical industrial 
manufactures into four groups. In the first are the English 
Colonies, Australia, Indin, South Africa, Canada, &c. In the 
second, South American Republics. In the third, Trans- 
Oceanic countries, Japan, China, United States, &c.; and in 
the last, European countries. The centre of gravity of Eng- 
lish exports Lies first in the English Colonies, whence over half 
of all the English electro-technical inanufactures are exported. 
One-eeventh of this export goes to South America; 11/100ths 
to Trans-Oceanic countries, and one-tenth to Europe. The 
stronger the competition of other countries was on the Euro- 
pean market, and the more difficult became the export there 
the less interest did the English exporters take in it; because 
for them. until recently, there was an iminense market in the 
English Colonies, where the English have a variety of advan- 
tages compared with other competitors. For export into these 
countries, the English exporter does not require to learn for- 
eign languages. and for the transport of the goods he uses the 
Immense English fleet, and so on. 

The English Press advises the English merchant to turn his 
attention to these markets, as recently the competition of the 
German electricians has increased enormously there. The suc- 
ces of Germany in the English Colonies, in the opinion of 
the English trade Press, is explained to a large extent by the 
fact that the German merchants maintain large stocks there, 
thanks to which thev can serve clients not only cheaply but 
quickly, which in many cases is verv important for the client: 
and this, no doubt, explains to a large extent the success of 
the German firms on the Russian market too. 

In view of the great competition. of Germany in. England, 
this classical country of Free Trade, recently, with growing 
frequency, there has arisen a voice on the necessity of intro- 
ducing protective duties for the English industry. Conserva- 
tive circles particularly. call for these duties, and that such, 
at the end of the war. will be really introduced is verv pos- 
sible, for they will be particularly useful in the acquisition of 
fresh revenue. 

. If. however, England, with these additional duties, is put 
in a condition to preserve the English Colonies as a market 
for its electro-technical industry. then the English exporta- 
tion to South. America. which had been for England, after the 
Colonies, the best market. will doubtless fall away. In conse- 
quence of proboble difficulties to German exports in the coun- 
tnes with which Germany is carrying on war, the German 


electro-technical industry will be obliged to devote much more 
attention to South America than hitherto. But already, before 
the war, South America was the best market for the impor- 
tation of German electro-technical manufactures. The Argen- 
tine occupied the first position in 1913 in this respect amongst 
ali other countries. If the export of Germany to European 
countries declines, then she will endeavour to press out the 


‘English electro-technical manufactures, at all events from 


South America. With reduced German prices, and long credit, 
which the German industry is in a position to give, probably 


she will succeed. 


- 


At the same time, it must still be remembered that in 
the United States, the question of seizing the South American 
markets is now greatly considered. The exportation of electro- 
technical goods from the United States has considerably in- 
creased recently. As the United States can become a large 
provider of electro-technical goods in the future on the Rus- 
sian market, a number of figures are given by the author 
showing the business recently done by America. With the 
proximity of the South American markets to the United States 
of North America, and the existing good condition of trade, 
they will doubtless succeed, he says, in pressing out a con- 
siderable part of the English electro- nica] goods from 
South America. The Secretary of the Department of Trade 
of the United States recently advised American financiers 
and industrialists to follow the exainple of Germany, and 
finance various technical projects in South America. Thanks 
to this system, Germany has acquired not only a profit on 
the capital owed to the German banks, but also the orders for 
machines, and so on. It is known, for example, that the 
A.E.G., not long before the war, completed a majestic, many 
million project of underground electric lines in Buenos Aires. 
Whether Germany or the United States obtains the South 
American market is all one. Undoubtedly the suffering factor 
after the war will be the English electro-technical industry. 
It therefore should, in order to fill up the blank from the 
reduced exportation to South America, seek new markets; 
and one of such markets,. presuming sufficient enterprise on 
the part of the English, should be Russia. One of the hind- 
rances to the extension of the export from England to Russia, 


‘as has been frequently shown in the Russian economic Press, 


has been the unwillingness of the English to give credit. Now. 
for Russia, which is still a country very poor in capital, suffi- 
cient credit becomes a question of first importance. For its 
success in Russia the German industry is undoubtedly indebted, 
to a large extent, to the circumstance that Germany, with the 
co-operation of her banks, offers Russian buyere extensive and 
prolonged credit. To the English merchants the Gerinan svs- 
tem of trading on credit was, therefore, very objectionable. 
Recently, however, in the English Press, ever more frequently 
are seen articles on this topic, and if English industry desires 
to sell its goods in Russia it ought to make similar concessions 
to those made by Germany. 

Unfortunately, Russia's business people have abroad in res- 
pect to payments a very bad reputation. If, however, foreign 
providers were to make distinctions between various trading 
firms and factories, &c., in all probability their losses would 
be less. Most of the insolvencies in Russia fall to trading 
concerns, whilst insolvencies in the factories are relativelv 
few. for in Russia large concerns prevail. For example, in 
Russia there are about 1,100 factories or works with the 
workinen exceeding 500, about 2.300 between 100 and 500, and 
about 2.150 with staffs of 50 to 100. The risk in giving credit 
to the first two categories of factories and a considerable por- 
tion of the third group is very small, for it is to a very large 
extent made up of sound concerns, and partly of share coin- 
panies with large capital. But if it becomes a question of 
town councils, large electric etations, and the like, then the 
risk of non-payment is excluded entirely. Whilst as Germany. 
of recent years, understood the necessity of distinguishing 
between giving credit to tradesmen and factory owners, and 
then devoted all her strength to getting into direct business 
relations with the Russian users of machines and technical 
goods. in England the direct sale bv English factories of 
machines to the Russian consumer is hampered by a series 
of causes. In the first place, in English industrial circles 
there is a complete ignorance not only of Russian, but of many 
other foreign languages. In Germany even small manufac- 
turers eend out catalogues at least in three languages, and 
often in five or six, including Russian. In England even large 
houses seldom send out catalogues in foreign languages. as 
their chief markets happen to be countries where the English 
language prevails. Further, whilst the German language is 
pretty well known in Russian business circles, the knowledge 
of the English language is very rare, which excludes the 
possibility of. or, at all events, makes very difficult, the use of 
English. eatalogues in Russia. In such cireumstances, then. 
English manufacturers being anxious not to incur heavy 
expenditure do not consider it advantageous to print a cata- 
logue in Russian. Thanks to all this, direct export by English 
manufacturers is made very difficult. and thev prefer to deal 
with foreign commission houses knowing the English language 
or with English exporters. Of small exporters as known in 
Germany, there are but few in England. There are large 
export houses there that can maintain a large staff of foreign 
correspondents. 

Thanks to such intermediaries, foreign consumers do not get 
into close reletionship with the manufacturers. and this is 
certainly prejudicial to (nae for the manufacturer does 
not properly realise the special requirements of the buyer in 
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respect to the construction of the machine for euch-and-such 
an application, and soon. The English manufacturer usually 
supplies a well-known type and the buyer hae either to be 
content with that or to go elsewhere. 

As the English manufacturer exports very little, he is little 
concerned whether with the aid of advertisements he can 
make his goods known to foreign buyers, as has been largely 
done by German industry in Russia. Generally the organisa- 
tion of the English export trade has been very feeble. Of the 
necessity of better organisation of export business, there is 
now a clear conception in the English Press and technical 
journals. But this will take a long time to effect. 


Russia can count in the future on receiving from England 


-only electrical machines, and to a small extent electrical 
measuring apparatus. It is certainly necessary that English 
industry should give up its conservative methods of dealing 
and change over to the more modern methods, for, wit 

normal conditions, the conqueror of the world’s market will 
be the one which proyides the necessary goods best, cheapest, 
and in the most convenient form for the buyer. 


¢ 


BURNING POWDERED COAL. 


— — — — 


AN article on this subject by Mr, A. S. Mann, in the General 
Electric Review, last year, dealt at some length with the 
experimental work carried out at the General Electric Co.’s 
Schenectady plant. One of these experimental applications 
was to boiler firing, the boiler unit being of the water-tube 
type and rated at 474 H. p. 

Fhe furnace was fitted with an extension front, making a 
4-ft. Dutch oven, in the front of which were fitted six feeders 
and burners, the feeders being each operated by a 4-H.P. 
motor and drawing their fuel from a hopper immediately 
above them. 

The feeder consists of a 24-in. dia. screw, tapered down at 
one end, driven at from 300 to 600 R.P.M., according to the 
requirements of the furnace; this revolves in a feeder box, 
and delivers coal to a tee-piece, where jt is picked up by 
the primary or carrying air current, and this apparatus can 
be placed a few hundred feet from the furnace burners if 
required, the fuel délivery being controlled by operating the 
motor rheostats. A screw of the type mentioned will feed 
700 lb. of fuel per hour. 

In the furnace itself additional air from a blower is ad- 
mitted at six separate ports, that is, each coal particle 
.encountere six air currents before it passes to the heating 
surface, these air currents passing across the burning current 
in order to give a stirring or mixing action. 'CThe eix burners 
across the furnace front are arranged to give the air currente 
issuing from them a revolving action in a counter direction 
with respect to each pair. These incoming currents almost 
immediately meet a downward current of hot air, preheated 
by passing through the firebrick arch, which drives the main 
current down towards the hearth, which it passes over, curl- 
ing up and back again from the brick bridge behind the fur- 
nace. With this arrangement combuetion is virtually com- 
plete in 8 ft. travel, even with 200 per cent. or more load. 
As much as 590 lb. per front faot of furnace has been burned 
with only 7 ft. between header and floor line; the boiler has 
carried 265 per cent. load long enough to show that such loads 
are possible, and 220 per cent. or more can be carried indefi- 
nitely, as there are no cleaning periods. 

The powdered fuel is burned in suspension; ae it travels 
at 40 or 50 ft. per second, it must be consumed in 1/6th second 
-or so. During this brief interval there is only 1/5th Ib. fuel 
burning even at the heaviest loads, and at no instant is 
there a greater quantity of coal on fire. With an ordinary 
grate no coal particle muet burn in a short time, the average 
time for all particles being half an hour, for there is a ton 
and a half or so of fuel on the grate burning slowly. With 
the powdered coal furnace, the fire has been started in a 
cold furnace beneath a boiler full of cold water and with 
half the coal burning capacity in use, the boiler pressure of 
140 lb. has been available in 20 minutes. l 

A number of boiler trials were conducted, efficiencies being 
calculated by dividing heat in steam by heat in coal (labora- 
torv test) that produced it. Test No. 11, with 205 per cent. load, 
which gave 75.7 per cent. efficiency, with 908 c.f. air per lb. 
conl, and a flue temperature of 724 deg., was the best of the 
series, and has since been repeated for a week at a time. 

This result was obtained by experimenting with the air 
dampers, air volumes, flue temperatures, &c., and it has 
heen found that the bulk of the air should be admitted 
through the arch, preheated, and that 200 c.f. per lb. coal 
represents about the best proportion. The dampers and rheo- 
stats being marked, the steker can accurately adjust coal 
and air to obtain the most efficient combustion. 

In order to utilise the heat in the escaping gases a feed- 
water heater is being inst»lled in the chimnev base; the soot 
drops in the gas chambers before reaching the chimney. 

The three difficulties, which are not serious at light loads 
(110 ner cent. or less), are slag, ash, and burned brickwork. 
A furnace temperature of 2.700 deg. F. is met with, and ash 
becomes slag (114 lb. per ton), and is run into a concrete pit 
containing water, from which it can be removed with pick 
and shovel. 


' 


About 9 per cent. of fine ash (a white powder) passes out 
of the chimney. Under heavy loads particles of slag will 
travel with the gas current and adhere to the firet cold surface 
they meet, the bottom row of tubes, eventually choking 
the gas passages. This is overcome by admitting a little 
steam with the air; 140 lb. per hour ie enough for 160 per 
cent, load, or 24,000 Ib. of steam per hour. ‘The slag is a 
blown off the tubes with a steam jet once a day. Most of the 
soot goes over into the back chamber and is waehed out 
every other day. l 

The furnace is virtually surrounded by air passages, and 
heat that gets into them 1s returned to the furnace. 

The air passages and deflecting air currente do much to- 
wards protecting furnace walls. N 

One arch was burned out in six months, being melted down 
from nine to four inches thick, but it was made of common 
firebrick. It is possible that it would pay to use carborundum 
for this purpose. 

As to the cost of pulverising coal, a figure of 24.5 cents 

r short ton is given, including fixed charges, which would 
reduced by a third with large plants. Two yeare' experi- 
ence have shown that repairs are no greater than in all coal- 
handling machinery. 


NEW PATENTS APPLIED FOR, 1916. 


(NOT YET PUBLISHED). 


Mai ur a pasar for this journal by Messrs. W. P. THomPpson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradíord. 


1,773. ‘‘ Sparking plugs." W. 4. Crank, H. G. Loncronp & W. W. 
LONGFoRD (trading as Sphinx Manufacturing Co.). February 7th. 


1.771. Terminals.“ R. E. H. LOVIIAck. February 7th. 
1.778. Electrical apparatus ſor heating liquids.“ J. F. Barr. February 


7th. 
1.779. Electrical apparatus for heating and/or stcrilising liquids." J. F. 
Barr. February 7th. ` 


1,787. “ Junction box or sleeve for wireless armoured electrice cables.” 
F. H. Davies. February 7th. 

1.794. Portable electric lighting devices." W. . R. ADAMS. February 7th. 

1.811. Electro-magnets for brakes, &c." J. ANDERSON & G. ET. 
February 7th. 

1.821. Automatic telephone systems." G. H. Bryant, T. M. TwwAM um 
RFLAY AUTOMATIC TELEPHONE Co., AND F. M. Warp. February 7th. 

1.825. Electric arc generators for high-frequency oscillations." J. Gua. 
February 7th 

827. Apparatus for wireless telegraphy, &c." B. Bmrow & C. L. V. 
Lre. February 7th. R 

1.881. Syntonisation by frequency of groups of electro-magnetic waves.” 
M. B. Ropricugz. February 8th. 
1,862. Thermic telephones." NAAMLOOZE VENNOOTSCHAP DE NEDERLANDOCHE 
THERMO-TELEPHOON  M»aTSCHAPPIJ. February 8th. (Germany, February Sed, 
1915.) 

1.868. Automatic telephone systems." G. H. Bryant. T. M. INMAN, AND 
Retay AUTOMATIC TELEPHONE Co. & F. M. Warp. February 8th. 

1.869. '' Telephone systems," G. H. Bryant, T. M. Inman, AND RELAY Auro- 
MATIC TELEPHONE Co. & F. M. Waro February 8th. 

1.875. Dry batteries." P. R. PomRILL. February Bth. 

1.876. Machine switching telephone systems."  WezsTERN ELscTRIC Co. 
(Western Electric Co.). February 8th. 

1.897. ''Sparking plugs." J. E. Evans. February 8th. 

1.903. Electrically-opcrated alarm signalling device." J. R. Garxm 
February 9th. 

1,904.. Alarm signalling device.“ J. R. Garner. February 9th. 

1.915. '' Electric radiator or heat projector." S. W. Hamiyn. February Sth 

1.921. Electrical signalling systems." W. A. Suarman, February 9th. 

1.920. Thermostats.” C. E. Hearson. February 9th. 

1.976. Electric diaphragm automobile horn." A. W. Hutsert. February 


1,983. '' Trolley head replacement devices." H. R. Harvwamp. February 


Franks and A. E. RrED (trading as Walsall Hardware Manufacturing Co.). 
February 11th. i 
2.048. Manufacture of electrically insulating coatings for metallic wires, 
&c." H. G. Rue. February 11th. . 
2.056. Dry battery." F. P. BauwaNN. February lith. (Switzerland. 
February 16th, 1915.) 
2.058. Dynamo-clectric machines." G. SCHROEDER. February 11th. 
2.065. Radio-telegraphy.” J. Betagnop & E. Girarpeau. February lith. 
(France, February llth, 1915.) 
066. Wireless telegraphy.” E. R. Crarks. February llth. 
“ Electro-magnetic driving gear for clocks." J. Lawrris. February 


2.085. Secondary or storage batteries.“ H. Wape (B. Ford). February 


2.101. “ Alarm or indicator apparatus for electric current supply warning 
systems.“ G. CHAPMAN. February 12th. 

2.114. *' Electric switches," R. H. Wittiams. February 12th. 

2.132. Electric battery lamps." G. B. Jones. February 12th. 


PUBLISHED SPECIFICATIONS. 


1918. 


722. Sarety Devices or Vacuum RTIAVSs rox ELECTRIC Circus. Siemens 
Schuckertwerke Ges. January 16th. (January 16th, 1914. Patent of Additioa 
not pranted.)} 

1.003. REGULATION OR Covtron or Exectric Currents. J. Stone & Co.. 
and A. H. Darker. January 22nd. 

1.346. INstLaTION oF TELEPHONE CABLES. K. W. Wagner. January 27th. 
(January 20th, 1914.) 

1.470. AUTOMATIC AND SEMI-ACTOMATIC TELEPHONE Sy8TEMS. Relay Auto- 
matic Telephone Co. (formerly Betulander Automatic Telephone Co.) and 
W. Aitken. January 29th. 

1.525. Cowstruction or Erectric BATTERIES. H. F. Joel. January Soth. 

1.641. ELECTRICALLY-DRIVEN CLoCKS. A. Webber & Standard Time Co. 
February 2nd. 

1.670. TREATMENT oF AIR OR A GAS WITH AN ELECTRIC Arc. M. R. A. Samuel. 
February 2nd. . 

2.388. PowTaABLE Etrctric Lawes. Wallace Novelty Co. (Fairweather). 
Februar loth, 
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ORGANISATION. 


In those far-off days before the war, when we were 
discussing the respective strengths of British and 
Teutonic electrical manufacturing concerns, we were 
over and over again advised by those who are 
entitled to be described as leaders and experts in 
the industrial world that, if we were weaker than 
we ought to have been in certain departments, it 
was almost entirely due to want of organisation. 
We heard that statement in public speech and in 
private conversation; it was made in the technical 
and trade Press by editors and by their correspon- 
dents. Everybody seemed to be convinced that 


something along that line was needed, whatever 


other measures might be taken in our manufacturing 
interests. Attempts were, therefore, made to bring 
about that very desirable state of things when the 
electrical lion and the lamb would lie down together, 
when tangled skeins should be unravelled, when 
without the adoption of too harsh procedure manu- 
facturers would sink as far as practicable their 
individual interests and adopt a uniform policy in 
matters of principle so that benefits might be secured 
for the whole of our national electrical industries. 
Nobody will say to-day that those attempts entirely 
failed, but for a variety of reasons they were never 
crowned with that measure of success for which 
some people hoped. They were, however, sufh- 
ciently successful to lead those interested in them 
to indulge in war-time in an appeal to all engineering 


‘industries to emulate their example, perhaps join 


hands with them, and thus pursue the same or 
similar good efforts in the direction of larger and 
more general national organisation, In the days of 


peace, "propaganda meetings were held in some of the 


industrial centres, and a number of engineering firms 
were entered as members of one organisation. And 
now, while the war is at its height, others are em- 
barking upon a somewhat similar series of propa- 
ganda meetings in provincial centres after holding 
two or three to create the right atmosphere in the 
metropolis. In addition to this, we have an elaborate 
Manchester proposal for roping in every engineering 
firm in the Kingdom, and an Institute of Industry 
which desires to secure the support of all branches 
of manufacturing. Yet further efforts are being 
made by others to establish organisations which are 
in some way or other to save the situation for us or 
assist us '' after the war.’ 

We profoundly hope that the cry for more efficient 
organisation, started long years ago and then so 
slightingly regarded, will in these times be taken up 
from one end of the land to the other, and will be 
rewarded with a fuller measure of success. But 
surely nobody anticipates that every firm will be 
induced to join hands in an engineering organisa- 
ar There always will be a number who will desire 

“gang their ain gait," and it is for them to 
PCS There is, however, strong ground for 
hoping that there will soon exist amongst us an 
organisation which, while it may not include every- 
body, and while it may have little room for those 
who are inclined to give only a half-hearted support 
to true British interests, will be able to exert such 
an influence as shall both make it a power in Govern- 
ment circles and render it capable of condücting the 
most thorough-going campaign in Colonial and 
foreign markets for the benefit of British electrical 
and engineering industries. 

Where is that organisation to be found? 


[245]. 
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We do not know what measure of success has 
attended the steps taken by the B.E.A.M.A. towards 
securing the already suggested Federation of All 
Associations,” which it apparently regards as being 
essential if the Ministry of Commerce, when we get 
it, is to be of the fullest service. Probably it is con- 
sidered that public opinion must first be cultivated 
before that idea of federation can be developed. If 
that be so, there is no time to be lost. We may 
even be allowed to express a regret that steps of 
the kind were not taken in those early days after 
the outbreak of war, when we were led to suppose 
that the situation demanded no unusual effort. 
However, the present policy has been gradually de- 
veloped, and as we go to press we learn that the 
Secretary has written a book which is shortly to 
appear, and in which he outlines a scheme for 
federation. 

Very fittingly Birmingham was chosen (Man- 
chester will not mind! Birmingham is nearer to 
London) as the place for the first of a series of 
meetings organised by the B.E.A.M.A. with the 
object of providing a platform for the general ex- 
pression of opinion by the engineering industry on 
the public importance of that industry '' as affecting 
the restoration of commercial prosperity and the 
maintenance of impregnable national defence after 
the war." It was made clear that the views 
expressed by those taking part in the discussion 
were not necessarily those of the B. E. A. M. A., 
that association. merely undertaking the duty of 
organising the gathering. Now after all that 
has been written and said about the war and the 
engineering industries, and the economic struggle 
that is expected to follow the war, it must not be 
expected that many things new or original will be 
spoken on such public occasions, though there are 
many thines that have to be said over and over again 
if public opinion is to be formed or guided. Was it 
not so at the last B. E. A. M. A. meeting in London? 
It is not surprising, therefore, to find that many of 
the old things were reiterated at Birmingham. Thev 
had to be—what else was there to say? If we were 
to report the discussion we should have to place 
before our readers once more many things that we 
have urged for many years in regard to the measures 
that the engineering indwstries ought to take for 
themselves. How long is it, for instance, since we 
urged that, without engineers in Parliament, engi- 
neering could not have its interests properly watched 
over at St. Stephens? How often have we stated 
that our foreign rivals, whether German or trans- 
Atlantic, had a great advantage over us by reason 
of the largeness of their output? How many times 
has the Ministry of Commerce been shown to be a 
necessity if Parliament and Government departments 
are to be able to understand what is injurious and 
what is beneficial to our industries? How often has 
the danger of our past reliance—almost complete in 
certain cases—upon Germany and Austria for certain 
manufactures been pointed to and held up as a grave 
warning? How often, almost to the point of weari- 
mess, have we all seen how desirable it is that good 
relations between Capital and Labour should be 
fostered, instead of the politician being allowed to 
Sway the public with his efforts to set class against 
class? Yet all of these, and a score of other matters, 
form perfectly legitimate subjects for discussion in 
connection with the present propaganda efforts. 

Surely to-day hardly anybody is ignorant concern- 
ing the supreme position that engineering has 
occupied in assisting the cause of the Allies during 
the past twelve months. Will this be forgotten by 
the nation after the war? Or will the industry be 
allowed to occupy that exalted place in the councils of 
the State which is its due? If onlv the nation can be 
led to see that by safeguarding the best interests of 
the engineering industry the interests of the British 
Empire are being protected and strengthened, these 
conferences will not have been held in vain. In order 


purchasing power. 


that such may be the issue a federation of organisa- 
tions seems desirable, if such federation is the best or 
only means of keeping so serious a matter lastingly 
before the mind of the voting public and of the elected 
politicians. 

By effecting a better organisation of the British 


engineering industries, whether along Manchester, 


Birmingham, or Kingsway lines, if we act in time 
we shall be prepared to utilise our greatly 
enlarged manufacturing capacity and employ both 
those who return from the Front to these trades, 
as well as the many thousands of at present partly 
skilled workers, who will by that time probably rank 
in a class of higher efficiency, adaptable to work 
which, though it will not be on the production of 
shells, will still be of an engineering or metal-work- 
ing character. The opener of the discussion said 
that we '' must make the biggest effort ever recorded 
in industrial reorganisation, or '' we shall have the 
biggest national scrap-heap ever witnessed." Of 
course, we have to remember that the words were 
those of Mr. Elder, not those of the B.E.A.M.A,, 
that they were spoken at Birmingham, and that under 
these circumstances they will be none the worse 
for being taken cum grano salis. Those present were 
informed that the great problem of the future is 
not a manufacturing problem but a financial one. 
„What we shall be short of is working capital, but 
if we are short thereof, our enemies will assuredly 
be shorter. There will be plenty of work to do, but 
throughout the world there will be a limitation of 
Finance alone can open the 
market gates and bring together the manufacturer 
and the user of machinery," all of which leads us : 
on to those very familiar points that greater financial 
strength can be exerted by manufacturers who act in 
association than by single firms who, as we say, 
gang their ain gait." '' Our manufacturers should 
exploit foreign markets, not in a spirit of mutual 
rivalry, but in strong combination." This is as un- 
questionably true as it is hoary-headed. We trust 
that by means of a strong organisation it may be- 
come possible to make arrangements for industrial 
finance within industry itself, by means of '' addi- 
tional institutions such as Mr. Runciman and his 
rejected sub-committee advocated. That certainly 
seems to be more within the range of practical 
politics than a conversion of our present sound and 
prosperous banking system which has so well stood 
the test of the strain of world-war. It was stated 
at Birmingham by Mr. Dudley Docker, who pre- 
sided, that firms who deserved advances from the 
joint stock banks got them, but he added that the 
facilities might be multiplied by an adaptation of the 
German system, which combination among our 
manufacturers would make possible. It will be waste 
of breath to continue abusing our present banking 
system generally—we should be more profitably 
employed in working out our own salvation and 
forming our own additional institutions“ as the 
result of strong co-operative manufacturing action. 
It would probably be desirable to secure the co- 
operation of the banking interests, and some writers 
are advocating Government pressure to attain that 
end. We doubt whether much is to be gained either 
by such advocacy or by enforced co-operation. 


THE recent accident on Tyneside bas 
once more directed public attention to 
the risks involved by the use of cylinders of compressed 
gas on railway trains, and has led to a good deal of corres- 
pondence and editorial reference in the pages of the lay 
Press. Unfortunately, the unshot is invariably the same— 
the matter drifts back into oblivion, until the recurrence of 
disaster stimulates public interest anew and calls forth 
a fresh crop of letters and articles. The difficulty at 
the root of the trouble is a financial one ; much capital haa 
been sunk in equipping railway trains with gas-lighting 
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installations, and in providing gas generating and charging 
stations, and the railway companies cannot see their way 
to abandon this expenditure and spend fresh capital on elec- 
tric lighting plant. The stringency of capital that will 
be experienced after the war will further retard 
reform. That the authorities recognise the danger is 
clearly proved by the fact that many of the railways are 
installing electricity in preference to gas on all new rolling 
stock, bat many years must elapse before the obsolescence of 
their existing stock brings about anything like the complete 
abolition of gas lighting. 

An article in a financial contemporary last week quoted 
* an expert of over 30 years’ standing,” to the effect that 
serious accidents resulting in loss of life by the use of gas 
practically never occur to comparatively slow trains, the 
impact being insufficient to smash up the carriages and 
demolish the gas cylinders; hence he concludes that only 
in the case of expresses need provision be made to avoid 
such occurrences. 

That so short-sighted a view should be held is somewhat 
extraordinary. Surely it is obvious that if a fast train 
crashes into a slow train, the latter being equipped with 
gas, the danger is justas great as if the fast train were gas- 
lighted—even greater; for expresses usually consist of 
stronger and heavier coaches than slow trains, and are less 
likely to suffer destruction than the lighter rolling stock 
employed for slow traffic. ! 

The expert suggests that the gas cylinders should be 
carried only under the last carriage of a train, whence the 
whole train would be supplied with gas, and here, again, it 
is obvious that the rearmost coach of a standing train is the 
very one most exposed to the impact of a following train. 
Such arguments are too transparently fallacious to carry 
any weight. | 


| ne THERE has been irregularity of move- 
ment in the crude rubber market, but 
prices have registered an advance on balance, the improve- 
ment in sentiment being due, to some extent, to the presence 
at sea of at least one German raider. The rubber trade 
has not forgotten the consequences of allowing the Emden 
a free hand for so long, and is highly apprehensive regarding 
the possible exploits of the Moewe. There has been a very 
good demand from consumers both on home trade and on 
export account, Russia being particularly well to the front 
in the latter connection. The quantities of material reach- 
ing here of late have been comparatively light, but. there is a 
moderate premium still for deliveries this side of June, and 
this feature will no doubt, become accentuated if the 
German raider sets to work in earnest as the Emden did: 
One of the featares which have been especially pronounced 
in the market within the past month has been the improve- 
ment in the demand which has been experienced for the 
lower grades of plantation material, the result of which has 
been that the margin between the finer and the poorer sorta 
has been reduced to a considerable extent. There is hardly 
any improvement in the shipping position owing to the con- 
gestion at the docks, and whenever there is any little 
uickening in demand, prices respond immediately. Lately 
ere has been more disposition on the part of Brazilian 
holders to market material, and this recently caused a very 
sharp break in the price of fine hard Para, but the market 
has since steadied. 

There is no doubt that the English market is losing its 
importance as the world's distributing centre, for all the 
statistics available here and in the nearer East are indicative 
of the greatly increasing importance of the quantities shipped 
direct from there to America.. An official cablegram 
received from Singapore gives the amount of plantation 
rubber exported from the Straits Settlements for the month 
of January as 4,443 tons, compared with 8,005 tons in 
December last, and 2,576 tons in the corresponding period 
of last year. These figures include transhipments of rubber 
from various places in the neighbourhood of the Straita 
Settlements, such as Borneo, Java, Sumatra, and the non- 
Federated Malay States, as well as rubber actually exported 
from the Colony, but do not include rubber exports from the 
Federated Malay States. 


A SINGULAR example of the way in 
icri which the rules of Trade Unions are 
sometimes sought to be applied is to 

be found in the case of Kelly v. National Society 
of Operative Printers, which was fully reported in 
a recent number of the Law Times Reporis. The 
plaintiff, a printers’ assistant, was a member of the 
defendant society in 1913, and was employed in the 
machine room from 10.30 p.m. to 6.30 am. During 
the day time he worked for several hours each day for a 
firm of carriers, unknown to his employers at the printing 
office and to the officials of his society. As stated by Lord 
Justice Swinfen Eady in his judgment: He is 43 years 
of age. He said that he did not find the work of a reel 
hand heavy; he has two children, and a wife who is 
unfortunately a cripple; and for their sake he worked as 
he did.” On his daily activities becoming known to the 
society, a resolution was passed for his expulsion. The 
resolution purported to be made under a rule of the society 
enabling a branch committee to expel a member for “ mis- 
conduct calculated to damage the character and reputation 
of the society.” The act of misconduct alleged against 
the plaintiff was not specifically mentioned in the rules; 
bat another Rule 29 (2) provided as to the amount 
of overtime which night men were allowed to work. 
He brought an action in the County Court and obtained 
a declaration that the resolution was wlira vires and void, 
and an injunction with damages for £68. The defendant 
appealed on the ground that the society was unlawful as 
being in restraint of trade, and that the action was brought 
on an agreement and non-enforceable by statute. The 
Divisional Oourt was divided in opinion ; in the Court of 
Appeal, however, all three judges held that the plaintiff 
having been expelled under a rule which gave no power to 
expel, and in respect of an offence which he had never 
committed, was entitled to the injunction claimed. It was, 
however, held that he could not recover any damages ; but 
he was allowed the costs of the entire proceedings. This 
decision appears to us to accord with the first principles of 
justice. In effect, the Union sought to alter ita rules in 


order to meet a particular case; but it has long been a 


principle of English law that no club or society can alter 
its.rules so as to expel one of its members against the 
wishes of the minority. It may be hoped that the lesson 


of this case will not be forgotten. 


ELSEWHERE in this issue will be found 
the announcement that the Council of the 
Institution of Civil Engineers has invited 
a noted economist to address the members on the subject of 
* Industrial Development," feeling that engineers should 
give earnest attention to the economic issues which, after 
the war, must profoundly influence the future of engi- 
neering, and the industrial and commercial enterprises 
which are vital. to its progress. We cannot too cordially 
welcome this indication that the Council of our leading 
engineering Institution is alive to the importance of this 
aspect of the gigantic struggle which is now in progress. 

Hitherto our engineering institutions have held aloof from 
the great questions which have racked the nation, refusing 
to ‘dabble in politics, and ignoring the fact that politics 
the art of government—is the highest interest of the citizen. 
Not party politics—for that odious profession we have 
nothing but contempt; they have done well to keep their 
hands unsoiled by such contamination, but they would do 
better if, without neglecting the scientific and technical 
aspects of their work, they would recognise the duty that is 
laid upon them to discues with calmness and discernment the 
great political questions which properly lie within their 
scope. Amongst these are the industrial, economic, and 
commercial problems which arise from time to time, and 
which at the present juncture bave assumed new forms, and 
have become of the utmost urgency. We commend the 
excellent example of the civil engineers to the consideration of 
the Council of the Institution of Electrical Engineers, which 
in the past has shown a regrettable disposition to stigmatise 
such matters as sordid and unworthy of its attention. 


Engineers and 
Economics. 
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ELECTROMOBILE BATTERY CARS. 


ON the occasion of the official inauguration of the Swansea 
electricity department’s new showroome, a feature of par- 
ticular interest was the electric saloon car in which the 


THE ELECTROMOBILE CHASSIS. . 


Mayor, Chairman and Vice- 
Chairman of the Elec- 
- tricity Committee drove to 
the ceremony, it being, we 
understand, the first electric 
battery car in Wales. 

This car was lent for 
the occasion by Messrs. 
Johnson and Burgess, Ltd., - 
the Swansea representatives 
of Messrs. Electromobile 
(Leeds), Ltd., who, we un- 
derstand, built the car to 
the special requirements of 
Lm Johnson & Burgess, 

It may be added that 
many refinements have been 
incorporated, and the ve- 
hicle is considered, both in 
its technical features and 
in appearance, an advance 
on American designs. 

It is fitted with an “ in- 
side drive” saloon body 
for four persons, collapsible swivelling 
seats being provided for the driver and 
his companion; the body is painted in 
Vauxhall brown and black, and up- 
holstered in Bedford cloth. 

The chassis is built up of pressed steel 
members, and is fitted with semi-elliptical 
springs, and wheels with Warland rims ; 
it has a wheel base of 7 ft. 6 in., and 
a tread of 4 ft. 6 in. 

The electrical equipment consists of 
an 8-B.H.P. double commutator series- 
wound totally-enclosed motor, running 
at 1,600 R. P. M.; this has a direct drive 
on to the differential on the rear axle, 
through double helical machine - cut 
gears. 

The battery slung under the chassis 
consists of 44 Chloride super-Exide 
type cells; each cell has 15 plates with 
wood separators, und weighs 324 lb. 
only. A special feature is the large 
sediment space at the bottom—3} in. 
instead of the usual 3 in.—as a result 


of which there is no need to clean ont the battery until the 
end of the life of the plates, instead of every thousand miles 
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or so. The battery has an output of 165 ampere-hours, 
or sufficient for 50 miles running on one charge. 

The electrical control of the vehicle is by means of a com- 
bined foot pedal main switch (with magnetic blow-out) and 
starting resistance—the arrangement being quite novel and 
particularly designed to facilitate driving in traffic where 


frequent and sudden speed reductions 
are wanted. The switch-arm coupled to 
the pedal is normally held in the full- 
load position by spring tension ; a partial 
depression of the pedal gives the equiva- 
lent of clutch slipping for a mement- 
ary slowing up, and a full depression of 
the pedal cute off current from the main 
controller, which can then be moved 
without sparking to any desired speed 
notch. 

The driver can, of course, move the 
controller to the highest speed position 
to commence with, and start by the pedal, 
but this extremely rapid acceleration is 
not recommended, although it can be 
accomplished without any perceptible 
Jerk. = | 

It may be added that the resistance 
employed is of the carbon disk compres- 
sion type, consisting of Ferranti tubular 


resistance units. 

Speeds are selected by a 
control handle mounted 
concentrically with the 
steering wheel, and in this 
connection we may mention 
the electric horn switch of 
the Seng type, also a novelty 
in its way. This consists 
of a metal ring mounted 
underneath and  concen- 
trically with the steering 
wheel; when the ring is 
touched by. the fingers at 

any point the horn is im- 
^ mediately operated. This 
, is a great improvement in 
3 small but important ae- 
tail, asthe driver can sound 
the. horn without moving 
his hand or eye from their 
driving positions. Further, 
the electric wiring is fixed 

in one stationary position, 
and does not get twisted 


ELECTROMOBILE DELIVERY VAN. 


round the steering pillar, as is the case with a switch mounted 
in the usual way on an arm of the steering wheel. A polished 
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mahogany instrument dashboard is fitted, on which are 
lamp switches—for a Holophane roof light, a rear lamp, and 
two head and two side lamps—a flush Stewart speed- 
ometer, a flush Stewart rim - winding clock, the 
latest pattern Weston volt-ammeter incorporating a minia- 
tare electric lamp and a Sangamo ampere-hour meter of 
the differential shunt type with a reversible pointer and 
automatic cut-off, for disconnecting the circuit when the 
battery is fully charged without the necessity of an attendant 
standing by to switch off. 

It should be mentioned that ball bearings are fitted 
throughout. Three brakes are fitted, operated by foot, 
hand and electrically, by using the motor as a dynamo 
short circuited through a resistance. Sufficient has been 
gaid to indicate that the Swansea car lacks nothing in up- 
to-date equipment; in normal running, it may be added, 
that it operates on 4 to 3 unit per mile. 

Througn the courtesy of the makers, Messra. Electro- 
mobile (Leeds), Ltd., we are able to illustrate a delivery 
van which they supplied to Messrs. Greenwood & Batley, 
of Leeds, last year. This has a light canvas-covered body, 
and carries 12 to 15 cwt. of goods, the speed being from 
13 to 14 miles an hour. This vehicle was originally 
intended for carrying between different local works, repre- 
senting very short journeys indeed, but its handiness was 
80 apparent, that its radius of action has now been extended 
to places seven or eight miles distant. 

The general constructional features of the Electromobile 
chassis will be gathered from the early part of this article 
and from the views of the chassis; the delivery van is 
equipped with an 11-plate type Exide” 40-cell battery, 
giving 40 miles’ travel on one charge, and with electrical 
control similar to that already mentioned. 


ELECTRICAL TRADE AFTER THE WAR. 


Ar a recent meeting o the British WESTINGHOUSE CLUB, Mr. 
G. H. NELSON, A. M. I. E. E., assistant superintendent of the 
Electrical Machines Department, read a paper on the advance- 
ment of British electrical industry after the war. He pre- 
faced his remarke by a reference to the fact that the United 
States had realised the necessity of taking immediate steps 
to obtain a large share of the trade of the world, and was 
spending money freely on research work. The first thing 
for us to do was to win the war, and each one might belp 
towards this end by making economies in living, avoiding 
imported luxuries, limiting as far as possible all necessities 
that came from neutral States, and investing the money saved 
in war loane. In business every effort should be made to 
a 1 „ as ee at a Spes poet. all the 
quiremente for runnin e war, and to employ men in- 
eligible lon ne fring line id 
Business as usual campaign had been a mistake; 
our policy should have been to prosecute the war to a suc- 
cessful issue without delay. However, that phase had passed, 
and the German commercial eection considered that the mili- 
tary party had made a great mistake, for nearly half Ger- 
many 's export trade before the war was with this country and 
our Allies. Many weaknesses must be eliminated from our 
manufacturing and eelling methods before we could even get 
level with Germany jn many of our industries. Our enemies 
were already preparing for the probleme of peace, Our 
exports at present made a good showing in pounds sterling, 
but a great deal of these would go to help win the war, and 
would not serve to develop our export trade. America and 
Japan were establiehing their export trade while we were 
unable to compete, and no time should be lost in making 
dice ia for the future. 

e author gave a mass of statistics with regard to German 
electrical trade, showing that in the period 1907-1911 the 
number of concerns increased 41 per cent., and the number 
of hands employed 80 per cent. ; the total earnings of employés 
Increased 73 per cent., and the wages per employé 3} per 
cent. No other industry showed so great a development. 
German electrical exports were valued at 7.7 millions sterling, 
ours at only 3.1 millions, and their electrical goods were 
sound and of high efficiency; thev had established themselves 
in countries, euch as Russia and Spain, where we competed 
with them on equal terms, and did more than their share of 
the trade with our Colonies. The white population of the 
British Empire was slightly less than that of Germany, but 
we had a total population of 400 millions, which should 
afford us an immense scope for trade, in addition to that 
with foreign countries. 

The great progress of the Germans in commerce was 
ascribed by the author to careful manufacturing organisation 


weight. 


and research work; technical education; selling organisation; 
their banking system; and import duties which secured to 
them their home markets. 

Manufacturing organisation dealt with factory expenses and 
the design of products. As regarded factory expenses, the 
Germans ran their works night and day, and this had an 
important bearing on the subject. Factory expenses were 
made up of rents, rates, taxes, maintenance and depreciation 
of buildings and machinery, power, light, engineering, 
draughting, management, purchasing and accounting ex- 
penses, salaries of foremen and charge hands, and miscel- 
laneous shop labour. Productive expenses, on the other hand, 
represented the cost of the workmen’s time. 

The eelling price of an article was made up of the cost of 
material and labour (which could be easily determined), share 
of factory expenses and of selling expenses, which were not 
easily arrived at, and profit. The author showed that where 
an annual output of 1,000 motors would bring in a profit, a 
reduction of output by 50 per cent. would probably show a 
heavy loss, due to the fact that factory and selling expenses 
did not diminish correspondingly; further, if the output were 
doubled by v5 ODE diy and night, the profit would be very 
greatly Increased. Hence, keeping down the factory expenses 
per article and securing the maximum output were considera- 
tions of the first importance. He declared that night working 
paid handeomely in the electrical industry, which carried 
such large overhead charges—but it was essential to success 
that the night shift ehould be run on the same lines as the 
day ehift as regarded facilities for getting the work done. 
Moreover, the extra output could be profitably sold at reduced 
prices, thus enabling the makers to establish themselves in 
foreign markets. The greater proportion of repetition work 
with larger output also enabled the costs of production to be 
reduced. 

The importance of good design had been fully appreciated 
by the Germans, who gave great attention to this subject. 
The most important question was—what did the customers 
want? Information under this head could be obtained from 
the selling organisation and erecting staff; these should keep 
accurate records of the machines sold, their load and speed, 
the nature of their work, and the conditions of running. The 
German was not content to rely on the ideas of one man in 
getting out, say, a new motor; he collected all the available 
information, including particulars of competing machinee, the 
results of scientific investigations, the viewe of the heads of 
departments, and 60 on, and from this combination evolved 
a motor better than that of any competitor. It embodied the 
best of these men's ideas and experience, and the results of 
an enormous amount of research work on materiale to aid 
the designer to secure the maximum output for minimum 
The co-operation of all departments of the factory 
in this work was of the greatest importance. In this country 
there was not the slightest doubt that designs generally were 
nof tackled on a thorough basis, and in consequence many 
designs were developed that the salesman could not sell or 
the shopman build. 

The author gave some comparisons between British and 
German motors. The shafte of the latter had fewer diameters 
than those of the former. A 2-H.P. machine of German make 
had a main coil weighing 84 lb., and a commutating coil 
weighing 44 lb.; a similar British machine had a field coil 
weighing only 10 lb. The German coil was nicely shaped and 
better impregnated. A small German motor of 130 lb. weight, 
running at 1.200 R.P.M., had an output of 2 H.P.; a British 
machine of the same weight and speed, an output of 11 E. p. 
The British. machine had no fan or commutating poles, and 
even if a fan had been fitted, the maximum output could not 
have been obtained: without commutating poles; the German 
machine had both, its armature had larger slote and con- 
tained more copper—there was nearly twice as much copper 
in the German slot as in the British. 

To bring the latter into line with the former, the makers 
had to fit a fan, wind the coils tighter, and get more copper 
on the armature. All this was done on an existing frame, 
but while making changes to fit a fan the machine was made 
so that the brackets at each end were alike. This was a 
point in advance of the German design, representing a saving 
of 15 per cent. on the building of 100 motors. 

The author pointed out that an enormous amount of money 
wae spent on experimental and research work of one kind 
and another, but it was not carried on in an organised fashion. 
He considered that there should be in London, or in some 
other centre, an experimental and research bureau, to which 
results of experiments were sent and recorded; to this bureau 
any firm could refer for information before commencing to 
carry out tests, and this inforination would be sent free of 
charge. The maintenance of this bureau should be covered 
by the State. as by circulating the results of research work 
the trade of the country must benefit. Similarly, many manu- 
facturere should be educated to look at the matter exactly in 
the same way, namely, that by publishing the results of 
their researches they were benefiting the trade of the country, 
and. therefore, they personally must be benefiting in a pro- 
portionate degree. 

Much of our own business was snatched from under our 
noses. For example, the Buenos Aires tramway undertaking 
was started by British capital, and electrified by German; 
similarly, the Victoria Falls power scheme contract went to 
Germany, as well as the orders of some of our great railways 
and corporations. Twenty years ago we practically mono- 
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polised the Russian market, but previously to the war we 
were overtaken by Germany, because with our over-conserva- 
tive methods of business we were not inclined to allow lo 
credits, we would not quote in the weights and measures o 
country, nor would we quote for goods delivered at the 
frontier, duty paid. We should etudy the requirements and 
financial methods of the country, deal in the business methoda 
of the country, with men who were familiar with the people 
their language, and their ways, deal in the units of weight a 
gie E the country, and correspond in the language of 
country. 

The German's home trade was secured to them by protec- 
tive tariffs and the patriotism of the nation. The German 

overnment, corporations, and railways would not give an 
order to Britain use the British price was less than the 
German, even if the British firm cut the price to get in. 
could not be said of British corporations. Further, eome of 
our big industrial firms did not consider one another. A 
speciel e was got out by one of our hosiery manufacturers. 

ə samples were sent to a leading merchant house, and the 
line sold well. One day a traveller from a German house 
came in with eamples, but was told his samples were not up 
to the English makers’ standard. The German asked for a 
sample of the British make, and was given one. This was 
sent to Germany, duplicated, and offered to the English mer- 
chant at 10 per cent. lees than the British makers’ price, 
without actually giving the figure, and the English house 
gave the Germans an order. 

Another case happened with himself. He had put an elec- 
trical installation in one of our big industrial places, costing 
upwards of £10,000. On completion it was found that a cer- 
tain section of the works wanted lighting, and he was asked 
to get out a echeme and submit a tender. is was done; 
the tender included the supply of three small transformers 
and carrying out the n wiring, the whole costing 
about £700. He received the order for wiring, but not for 
the transformers. The wiring was completed, and the trans- 
formers arrived and had to be installed by the purchaeer. 
The author was sent for the day after, and the manager 
told him the transformers were wrong and would not give 
proper voltage at lighting pointe. When asked what that 


ad to do with the author, he coolly replied: ‘‘ Well, I took 


your epecification from your tender, and Bergmans’ supplied 
the traneformers on that specification.” 

Mr. Nelson concluded by remarking that we were a race 
that suffered from inertia. but, like all bodies that had big 
inertia, we should show that when we got on the move we 
took a lot of stopping. We should start by stirring up patriot- 
ism for our own producte inetead of installing foreign-made 
goods, and by adapting the German ten commandments,” 
which urged the reader in all things to study German interests, 
to our own case by substituting England for Germany. 
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AN ENCLOSED CADMIUM-VAPOUR ARC 
LAMP. 


P4 


Tuer following particulars of this new lamp are taken from 
the paper read before the PHYsicAL SocrETY by Dr. H. J. BS. 
SAND :—Lo and Abram give an account of an enclosed 
cadmium-arc lamp designed to supply the cadmium lines only; 
the employment of this lamp was, however, not very con- 
venient, as it had to be left permanently connected with an 
air pump. It was started by an electric spark and was run 
at a low temperature, being water-jacketed, but, even so, its 
life was not long. r l 

The lamp which the author has constructed. is run at a 
fairly high temperature, the metal being melted by means of 
a Bunsen burner before starting, so that the arc may be 
struck by tilting; and the temperature of the lamp is main- 
tained high enough to keep the metal in a molten condition 
and to prevent condensation of metal vapour on the glass. 

The principal difficulties to be overcome consisted in the 
removal of diesolved gases and oxide from the metal and in 
preventing it from adhering to the glass, which would lead 
to fracture of the lamp on heating and cooling. As the lamp 
is constructed of quartz glass, there was also the difficulty 
of obtaining an efficient vacuum-tight seal for the leading-in 
wires, but this difficulty was overcome in a perfectly satis- 
factory manner by the lead seals described about two years 
ago. | 

The oxide and dissolved gases are removed by subjecting 
the metal to a process of filtration in a vacuum during intro- 
duction into the lamp. The adherence to the glass, which 
would be very great in the case of a metal freed from ite 
coating of eolid oxide, is overcome by introducing into the 
lamp a small amount of a fine powder which spreads itself 
out over the surface of the metal. The powder chosen for 
this purpose was always zirconia, obtained by igniting zirco- 
nium nitrate. 

Fig. 1 shows the general appearance of the lamp. It con- 
siste of a quartz tube bent into an inverted U in euch a 


* EuscrRIcAL Review, February 27th, 1914, p. 955, and 


May 22nd, 1914, p. 857. 


Solomon to come to a decision of this eort. 


manner as to give rise to a short cathode chamber A and a 
long anode chamber B. Each of theee chambers is continued 
in & leg consisting of a thick-walled capillary through which 
a tungsten wire passes, the lead seals s, e being fitted at the 
ends of the lege. After the lamp has been carefully exhausted 
the metal is melted and allowed to run in. this 
proosas it is freed not only from oxide but also very largely 
rom dissolved gases. If desired, the metal ux ed f 


boiled while the lamp is still at the pump. lamp is 
started by heating with a Bunsen burner from the top until 
the metal is well molten. When from cold it 


usually lighte up even before tilting. It is usually run on a 
lighting circuit of 100 or 200 volte with a back resi 
justed to take a current of 5 to 7 amperes on short circuit. 


Fro. 1.—CapMIUM-VAPOUR Arc Lamp. 


The voltage on the terminals of the lamp is low, usually about 
30. Owing to the fact that the emall upper chamber holds 
the cathode, metal distils into it from the hotter lower anode 
chamber, and. drips back 80 55 once every two or three 
minutes, causing a slight flicker, which does not, however, 
interfere with the use of the lamp. It is advisable after use 
to remove the metal from the bend of the tube, as it would 
probably otherwise eet strains on eolidification which 
might lead to fracture of the glass. The lamp may be p 
burning for an indefinite time, and yields & powerful lighi 
for optical purposes. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Trade Discounts. 
With reference to the meeting of the Motor Traders“ .Agso- 


ciation, held at Leeds, the report of which was given in your 


issue of Febru 4th, I was certainly under the impression 
that if an electrical engineer was asked to fit a dynamo to a 
motor car he was entitled to trade discount from the manu- 
facturers of the dynamo, as if this eannot be called work 
appertaining to an electrical engineer I shall be glad to know 
what can be; and an electrical engineer might with equal 
justification be refused trade discount on lamps used for 
meor ar headlights, or accumulators used for ignition or 
ghting pu : . : 

It a t not be out of place to give my own experience 
regarding this. Some little time ago, having two ordere from 
customers to fit dynamos to their cars, I inqu from one 
of the leading manufacturers of these articles regarding the 
cost, but was informed they could only be sold on the same 
terms to me ae to the rest of the general public. I did not 
bother any further with this particular firm, but purchased 
them from another which was certainly more business 
like, and at the time I made no remark whatever, owing to 
pressure of work. 

I note, however, that the meeting eventually decided that 
electrical engineers are entitled to trade terms for articles 
like this, and I should hardly imagine it would require s 
The motor traders 
seem to be a very highly favoured set of individuals, as they 
are enabled to purchase anything in the electrical trade at 
trade terme, and, apparently, there is no discussion about it. 
Further than this, it appeare from the correepondence I fre- 


“quently get that almost everybody is entitled to obtain elec- 


trical goods at trade terms. For instance, from my expert 
ence over a period of about two months, the following persons 
have stated that they can get trade discount on everything 
electrical that is made, through their worke :—A leather mer- 
chant, wholesale clothier, draper, and grocer, and I should 
imagine, if one were able to go into it, almost every trade 
under the sun. Surely it is time, if the motor traders can 
make their trade such a close corporation that they 
even have to hold discussion as to whether electrical engi- 
neers should purchase a dynamo at trade terms, it is about 
time the electrical engineers retaliated by forming themeelves 
into a similar combine to protect their interests; euch a 
ccmbination is, apparently, not unusual, as i$ is well known 
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na plumbers have had an association of this kind for a long 


One of the chief things in the electrical trade is the extra- 
ordinary number of so-called factors, and I cannot possible 
see what use these are at. all, as the wholesale firms seem to 
have sufficient representatives to sell their goode without any- 
one else intervening at all. Personally speaking, I do not 
know that I deal with factors, but I do know that factors 
make a point of calling at mills, and even at country houses 
where the electric light installation is looked after by a 
gardener; under these conditions the factors claim them 
to be considered as keeping their own engineer, and conse- 
quently they allow them the trade discount off everything, 
and the electrical contractors have to look on and say nothing. 

The Electrical Contractors’ Association is an association 
formed for quite a different purpose altogether, being mainly 
concerned about the question of the rights of corporations 
trenching on their legitimate business. Various ideas have 
been brought forward to enlarge the scope of the Contractors’ 
Association, and try and make this more popular with the 
whole of the electrical contractors of the country, but nothin 
ever seems to have been done in any way to male this suc 
a powerful organisation that the manufacturers and factors 
dare not keep on trading as they now do. 

It certainly does not seem quite right that almost every 
other business in the country should be confined to its own 
particular trade customers, and yet the electrical business 
seems to be the one where any pereon who likes to go and 
ask for trade terms gets them. In some cases I have found 
that large engineering firms might be legitimately entitled 
to purchase at trade terms, seeing they keep their own men 
to carry out additions to their installation work; yet it does 
not seem to stop at this, and I have a case in mind now 
where, in addition to their purchasing at trade terms for the 
private houses of their partnere, they even go further than 
this and purchase at trade terms for their churches and 
cbapels. also understand that the same thing applies to 
their managers and everybody else in their office on the same 
lines. I do not think that this can be in any way considered 
trading fairly, as if wholesale people consider they can deal 
with the electrical situation by means of factors, then there 
is no need at all for the electrical contractor, and he might 
just as well be out of business altogether. 

naulting engineers do not in any way assist the move- 
ment for fair trading regarding electrical contractors, as it 
has got to be common custom in the case of country-house 
installations for a consulting engineer to send out the wiring 
specification to the electrical contractor, and the engine speci- 
fication to engine builders, and so on, whereas if the electrical 
contractors had eome combination they would say they must 
have all or nothing, which is the answer that every consulting 
engineer gets from my place. 

ere ia room for the Electrical Contractors’ Association to 
extend the scope of their operations, as I am“ satisfied that 
they could make themselves into a very powerful factor to 
regulate the manner in which trade discounts are allowed, 
whereas at the present time complaints come before the 
E.O.A. at their different sections, and the usual end of it is 
that the firm in question is reprimanded, but whether the 
contractor gets any eatisfaction out of it I do not know. I 
certainly think that the work that has been done by the 
eecretary and executive of the E.C.A. reflects the greatest 
credit on them, but I have never yet heard any proposals 
made to force a limitation of trade discounts, simply because, 
as a fighting force. the E. G. A. does not exist, except on the 
lines of fighting for the question of trade with regard to 
corporations. 


Contractor. 
February 21st, 1916. 


[We quite agree with the views expressed by our corres 
pondent with regard to trade discounte. The subject has 
often been discussed in our columns. It is curious, however, 
to note that Contractor is unaware of the fact that the 
Electrical Contractors’ Association originated from corres- 

ndence on this subject in the EvecrricaL Review, and that 
it was formed mainly for the purpose of putting an end to 
the misapplication of trade discounts, direct dealing between 
manufacturers and the public, and similar grievances. The 
question of .municipal trading became acute much later.— 
Eps. Erec. Rev.]- 


Cause of Flicker. 


I have read Mr. Balsara’s letter concerning the trouble he 
je experiencing through the cause of flicker on his D.c. generat- 
ing sets, and the following might be of interest to him. A 
few years ago the same trouble occurred in this station on a 
315-KW. D.C. reciprocating eet, and it was some time before 
the trouble was located. A heavier flywheel was first tried, 
but this did not get over the difficulty, and the trouble was 
finally found to be due to the interpole field. Probably the 
field strength under the interpole was not always in propor- 
tion to the armature current at any load, due to the iron core 
of the interpole being saturated. 

A shunt was fixed across the main leads carrying the whole 
current, and this entirely did away with any sign of flicker. 


W. A. Walker, l 
Electrical Engineer to the Kettering U.D.C, 
` February th, 1916. | TM 


A SUCTION GAS PRODUCER USING 
BITUMINOUS COAL. 


AT a meeting of the Insrirttion OF ENGINEERS AND SHIP- 
BUILDERS IN SCOTLAND on January 25th, MR. R. V. FARNHAM 
read & paper on this subject, the data for which had been 
obtained from producers of 100, 250, and 500 B.H.p. All of 
these were supplying gas to electric power generating plant. 

Fig. 1 shows the 100-B.H.P. size in section. A is the space 
into which the coal is fed through the door at that level. B 
is the chamber which contains the initial charge of gas coke. 
FF are the eteel rams coupled to the rising grate; these rams 
have machine-cut teeth gearing into pinions. c is the main 
steam raiser. E is the eliding plate for supporting the fuel 
bed whilst charging the producer with coal. A 3-B. H.P. elec- 
tric motor is coupled to the gearing which operates the sliding 
plate and the rising and falling grate. Suitable reducing gear 


. 18 connected to the clutch gearing, which, in turn, carries out 


the four operations, viz., (1) the raising and lowering of the 
grate; (2) the inward and outward travel of the sliding De 

This 100-B. H.P. producer, tested by Dr. Dugald Clerk, 
developed 4,894 B.H.P.-hours, in 48 hours. The grate area is 
706.8 sq. in., equal to 6.6 sq. in. per B.H.P. A small cooler 
was fitted between the engine and the producer to cool the 
gas to atmospheric temperature, and. was the only chamber 
employed in rendering the gas fit for use in the engine. 
Bituminous coal was used containing 34 per cent. of gas and 
tarry matter, and after the run no trace of tarry matter wae 
found on the valves of the engine. 

The essential features of the producer are the rising and 
falling grate and the sliding plate, and the chief characteristic 


Outlet lo Ase 
Or dAnarely " 
cot eo by a Coch, 


- 
7 
Yj 
Y 
Y 
Yj 


nnda 


| 
: 


Fic. 1.—VERTICAL SECTION OF FARNHAM PRODUCER. 


is the feeding of the coal through the firing door at the 
bcttom of the producer. 

The method of working the producer is as follows : —Ordin- 
ary gas coke is fed on to the grate when at its lowest position 
through the hinged door at the top of the producer. This 
charge of coke is brought up to the level of the gas outlet. 
The engine is allowed to run from one to two hours, accord- 
ing to the load, with gas which is generated from this coke 
only. As soon as it je necessary to begin to charge the pro- 
ducer with bituminous coal, the grate is raised to the level 
of the sliding plate, the travel of which is about 10 in. The 
sliding plate is now driven across the fire between the bottom 
of the fuel bed and the top surface of the grate. The grate 
is lowered to its lowest position, and the bituminous coal is 
then thrown through the firing-door opening on to the grate. 
As soon as this epace is packed tightly with the coal, the 
eliding plate is withdrawn, allowing the incandescent fuel 
gradually to settle on to the fresh fuel. The firing door is 
now closed, and the same procedure is followed at intervals, 
which are determined by the load that the producer is 
carrying. 

The pressure of the rising grate causes the fuel, which it 
supports, to become very dense and compact, preventing 
channels or cavities from forming in the fuel column, without 
the necessity of any poking of the fuel. This characteristic 
of applving preesure to the glowing mass of incandescent 


carbon is very important; in fact, it is the main principle of 
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the suction producer in question. The pores of the fuel bed 
being closed by this pressure, the oxygen of the air which 
enters the uum door, whilst charging, comes into contact 
with a body of fuel which is of very close formation, and the 
necessary reactions take place, with the result that the gas 
s soie the same approximately as was generated imme- 

ately before charging. 

If air and steam are being drawn through the outside steam 
raiser C (fig. 1) to the underside of the grate immediately 
before charging, and the percentage of hydrogen (hz is from 


12 to 20 per cent., and the calorific value is from 130 to 140. 


B.TH.U. per cubic foot of gas generated, then a similar quantity 
of hydrogen (He) must be prent in the gas which is being 
generated while the firing door is wide open. This bydrogen 
content is obtained whilst the operation of charging 1s going 
on, by simply damping the coal with water before it is intro- 
duced into the producer. | 
After ihe firing door is closed and the sliding plate with- 
drawn, it is most important to bring the fresh charge of fuel 
to a temperature that will prevent the regular supply of steam 
from condensing, and as quickly as poseible, because the first 
object the steam comes into contact with, on entering the 
space under the grate, is cold and wet coal. This would, 
natnrally, condense the steam flow, and the result would be 
that the gas would be minus its hydrogen content. 
The raising of the fresh charge of coal to a temperature 


that wil prevent condensation ie carried out by pre-heating. 


the air by means of an iron casing bolted to the top cover 
of the producer. The air entering the casing on one. side of 
the. cover is distributed over the entire surface of the producer 
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top cover, and discharges through a pipe bolted to the outside 
steam raiser. This arrangement is clearly seen tn fige. 2 and 3. 
The temperature of the air is as high as 350 deg. F. when it 
first comes into contact with the water flowing round the 
rings of the steam raiser itself, and, consequently, it enters 
the space under the grate slightly cooler than this. 

Indicator diagrams demonstrate the regularity of the gas 
value whilst the operation of charging the producer is carried 
out. 
While minor mechanical and gasification difficulties were 
met with and overcome in the 100-B. H.P. eize, it was not 
until the larger sizes were made that very real difficulties 
began to assert themselves. The smallest size, that of 
100-B.H.P. capacity, had a grate area of only 4.9 sq. ft., or 
2 ft. 6 in, diameter, and no trouble was met with in employ- 
ing an ordinary steel sliding plate à in. thick. 

When the diameter of the grate was increased to 3 ft. 94 in. 
(250 B.H.P.) and 5 ft. 103 in. (500 B.H.P.) the plain steel plate 
was found to be unworkable. In the 250-B.H.P. producer a 
single water-cooled plate is used, and is clearly shown in figs. 
2 and 3; in the 500-B. H.P. size two water-cooled plates are 
employed, both plates working towards the centre of the fire. 

Though these water-cooled plates were subjected to a pres- 
sure test of 50 lb. per sq. in. before using them, after a few 
weeks’ work the plates began to fail; the front end had a 
bevelled edge of about 3 in. width, and this bevelled edge 
would always split. due to the circulating water not reaching 
the extreme end of the plate. 'This trouble has been entirely 


charge of bituminous coal is. in 


obviated by the. use of electrically-welded joints, which bring 
the oe water to within § in. of the extreme end of. 

e plate. E TN 

In the largest size (500 B.H.P.).& resistance is fitted in the 
main. drum controller which regulates the speed of the moter 
in such. a way that the. plates are withdrawn at a reduced 
speed, allowing the inward travel of the plate and the raising 
and lowering of the grate to remain the same as in the. other 
861208. | i : g TE Li i cs E uv 
In fig. 1 it will be seen that the main steam sup is 
obtained from the ribbed gas-main,. which is surrounded. by » 
cast-iron casing, through which the air, after leaving the pre- 
heater, is drawn on its way to the grate.. This steam can 
only be generated when the gases, leaving the top of the 
producer, are hot enough. As the producer is started on the 
initial charge of coke, the g generated before the first 
duced would not reach tbe 
necessary temperature to raise enough steam to bring the 
calorific value of the gas up to the normal, and at the.same 
tune keep down the temperature of the fire. TOF 
A supplementary steam raiser has been designed in the 
form. of a very fine jet of water distributed over the surface 
of. the. underside of the grate and the surrounding cast-iron 
grate guide, as well as the cast-iron bottom of the producer 
itself., When the gas has reached a temperature sufficiently 
high that steam can raised by the gas main, the jet is 
dispensed with. i 


The regulation of tbe admission of steam to the fire is of 
the utmost importance .when anthracite or coke is being 
gasified, but it is not so important when gasifying bituminons 


Fics. 2 AND 3.—FARNHAM Gas PRODUCER FOR BITUMINOUS. COAIn © >o y ooy soo ene 


coal in the suction-type producer. The percentage of" hydrogen 
is lower than usually met with in gas, from producers using 
anthracite (oabuu]J]é.tlt . 

From 25 samples the average hydrogen 'confefit' Was only 
10.29 per cent., but the average calorific value of the 
Dr g samples was 143,16 B. TH. U. per cubic foot (higher 
value). e de i SENEC 

Various classes of bituminous coal ‘are being' gasified most 
successfully by the producer under review; ithe apward pres- 
sure of the rising grate causing the fuel to become thoroughly 
homogeneous renders caking coal just as suitable as the non- 
caking variety. Small coal has been found more suitable 
than large coal. Coal containing a high percentage of ash 
curtails the period that the producer can work without a com- 
plete clean out. 

The most important feature of the Farnham producer is the 
entire absence of cleaning plant of any description, the only 
auxiliary chamber to the producer itself being the cooler. 

Though. the temperature of the gas before entering the 
cooler is high, it is absolutely free from any tarry matter, 
and when the gas leaves the cooler it is at atmospheric tem- 
perature and ready for use in the engine | 

.Gas enters the cooler at the base, and after leaving the 
coke in the lower haif of the chamber, comes into contact 
with a very fine gauze screen, which ean be rotated froin the 
outside by means of a-chain and pulley, This ecreen pre- 
vents any soot leaving the chamber, es jets of water play 
ou the upper surface of tlie gauze, and drive .the soot. down- 
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wards into the coke immediately below. 
a separately controlled water supply. 

The screen is always placed vertically until the first charge 
of bituminous coal is fed into the producer; by the time this 
is done, the coke has become hot enough to distil off any 
GRY Datter which may have been present in the first charge 
of coke. 

A screen working to-day has not been removed from the 
cooler for over one year, and the mesh of the screen is as 
clear as when first fitted. This mesh has 80 divisions to the 
square inch. 

The ash content of the coal used determines the length of 
time the producer can generate suitable gas. With an ash 
content of 5.3 per cent., 148 hours’ running has been obtained 
en a 250-B.H.P. producer without a pound of clinker being 
withdrawn. Of bituminous coal 12.8 tons were gaeified, 22,000 
B.H.P.-hours were obtained, and after the producer was cooled 
down about 1,200 lb. of clinker were withdrawn through the 
firing door. 

A battery of these producers of 250 B. H. p. is now producing 
gas on the suction system from bituminous coal for driving 
gas engines of 850 B.H P. This producer is always run out 
entirely after the completed period of running; no charge of 
bituminous coal is ever introduced during the last 10 or 12 
hours' run. 

Careful consumption tests with bituminous coal gasified in 
the Farnham producer show 'a net fuel consumption of 1.47 Ib. 
per B.H.P.-hour, including all losses, week in and week out. 
On the 500-B. H. P. size 2.01 Ib. per Kw.-hour was the consump- 
tion of fuel recorded weekly, the cost ranging: from 138. to 
20s. per ton, against anthracite costing from 30s. to 40s. a ton. 


The coke itself has 
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WAR ITEMS. 


r 


Russian Journalists and German Commercial Penetration., 
—At the dinner given'by the Newspaper Proprietors? Asso- 
ciation on, February 23rd, to the Russian journalists now on 
a visit to this country, M. Egoroff, in replving to a toast, 
referred to the supreme importance of commercial relations 
between the Allies and Russia, and to the penetration ” 
policy practised by Germany. We quote the following ex- 
tract from his most interesting speech from the ‘ Times ” 
report Gentlemen, it has become an established axiom 
in political as well as in literarv spheres that the most 
rdiable guarantee of stable friendship between separate 
countries must be sought in their respective business rela- 
tions. That is an idea which I, however, must accept with 
considerable reservations. It seems to me that the war has 
already introduced a very important factor. 
that economic relations may give place before other con- 
siderations of a more exalted order, moral and political. 
Let us not forget that Germanv did not hesitate to declare 
war upon Russia, although her trade with that country 
ranked as one of the most important assets in German com- 
mercial prosperity. On the other hand, we have no example 
in history when the Russian nation entered upon a war with 
greater enthusiasm than now. Yet our trade with Germanv 
was also one of the most important factors of our material 
welfare. What is the explanation of this apparent contra- 
diction in terms? The answer is a simple one. "There is 
one kind of trade which involves mutual benefit, another 
kind which is tantamount to a pacific conquest. Germany 
stood on the latter footing. In her commercial penetration 
into other lands she sought not only a means of self-enrich- 
ment, but a sure road to gradual conquest. 
at the subjugation of the Russian people by means of her 
commercial and financial influences. Therein lies much 
food for reflection. Let us hope that our Allies, who are 
stronger than ourselves in the domain of industrv, will not- 
leave the German road an open one, but that they will oust 
Germany from the Russian market and succeed in estab- 
lishing a basis of just and equitable business relations with 
Russia. There is no other method for assuring in the future 
the stable development of mutual friendship which will place 
our countries beyond the menace of any unforeseen events.“ 


Wood Pulp and Tramway Tickets.—The February issue 
of the Journal " of the Tramways and Light Railways 
Association contains a copv of a communication sent to the 
Board of Trade on February 16th bv that Association respect- 
ing the possible effects of the restriction of importation of 
Wood pulo on the production of tramway and omnibus 
tickets. The Association acted on behalf of itself, the London 
Omnibus Owners’ Federation, the British Electrical Federa- 
tion, Ltd., and the Provincial Omnibus Owners’ Associa- 
tion (Incorporated). 

Aircraft Risks.—The leading departments of Glasgow 

have considered the advisability of insuring their 
respective works against aircraft risks. The Tramways 
Committee decided, by 14 votes to 13, against insuring. 
while the Electricity Committee, bv 17 votes to 9, proposed 
to insure the generating stations at Port Dundas and St. 
Andrew’s Cross. 


machinery, and tools. i 


It has shown" 


She was aiming 
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Reserved Occupations and Exemptions.—The revised list 
of reserved occupations issued by tne Board of Trade on 
February 2nd contained the following i 

Electrical generating stations (inciuding those for tram- 
ways and electric railways): All classes of workmen. 

Gas works: <All classes of workmen inside the works. 

‘Tramways: Trafne inspector; driver, chief storekeeper; 
parcel superintendent. . 

Mechanics, etc., in all industries: Mechanics and other 
similar men engaged in the maintenance and repair of plant, 

The Saltburn Military Tribunal last Friday exempted for 
two months Mr. T. W. Hulton, assistant electrical engineer 
to the Cleveland Trust. It was pleaded that he was the 
only person left to look after underground mains, that the 
original staff had been reduced from five to two men, in- 
cluding Mr. Hulton, and that advertisements had failed to 
find a successor With suitable qualifications. 

The Halifax Tramways and Electricity Committee has 
recommended that the Ministry of Munitions be asked to 
cake over, as controlled establishments, the tramways and 
electricity departments of the Corporation. 

The Bolton Tramways Committee has decided to make 
application to the Ministry of Munitions for a certificate 
that the supply of tramway facilities by the Corporation is of 
importance to carry out munition work ¢tficiently. 

At a meeting of the Military Service Act tribunal at Dork- 
ing, on February 22nd, the chief accountant of the Electricity 
Co. annlied for exemption, and was granted two months’ 
extension only. 

At the Recruiting Tribunal at Wallsend-on-Tyne, appli- 
cation Was made, on February 25th, for the total or tem- 

ary exemption of a tramway conductor on the Tyneside 

[Tramways and Tramroads Co.’s system. It was stated that 
the company was short-handed, and that that morning thev 
had been unable to run a workmen’s car. They would 
either have to stop the cars or emplov female conductors, 
but before they could emplov female conductors it was neces- 
sary to make certain alterations. A postponement for one 
month was granted. ö 

Apolication is to be made to the Ministry of Munitions 
by the Glasgow Tramways and Electricity Committees for 
a certificate making the departments controlled establish- 
ments, and permitting the municipality to that extent to 
come under Section 7 of the Acts which prohibits the em- 
ployment elsewhere of persons who have left munition 
factories. i 


Dearth of Machinery in Russia.—With reference to our 
leading article of last week, the Board of Trade“ Journal 
quotes a report from the British Vice-Consul at Ekaterin- 
burg, to the effect that in Ural mining works a great dearth 
of machinery in general is now beginning to be very seriously 
felt, and fears exist as to whether allied and neutral powers 
will be able to replace the tremendous quantity of machinery 
that Germany formerly supplied to Russia. Not to mention 
new enterprises, the machinery which is at present in use, 
owing to the difficulty of obtaining spare parts, is likely to 
be run out, so that practically all current businesses will 
require new machinery after the war. The demand for cata- 
logues and specifications in the Russian language has never 
been so acute as it is at the present time. Russian buyers 


. are at a loss to find out whence to obtain prompt and reliable 


information as to where special requirements may be bought. 
Great preparations should be made by all firms anxious to 
share in business in the Russian market after the war. 
Travellers having a good knowledge of the Russian lan- 
guage, as well as a technical knowledge of machinery, 
should be sent out to the Ural mining works, where the 
Russians would be only too glad to give them every assist- 
ance. i | 

An Italian Company's Difficulties.—O wing possiblv to the 
influence on traffic exercised by the war, the Società Tramvie 
Vicentine is in financial straits, and a petition for its 
liquidation has been filed by the Banca Popolare, of Vicenza. 
The Society, however, last August applied for and secured 
the protection of the moratorium, after a court expert had 
reported favourably on its finances. A mecting of share- 
holders is to be called to decide on its future course of action. 
‘The Society was started in 1906, and works some 135 kilo- 
metres of line between Vicenza, Valdagno, Chiampo, 
Recoaro, Bassano and Montagnana, and receives govern- 
mental, provincial and communal kilometre subsidies, which 
guarantee its bond indebtedness. Its capital is 4,000,000 
lire in 100 lire shares. 


Aiter.:the- War Trade.—The Council of the Birmingham 
Chamber of Commerce, in its annual report, expresses the 
hope that the Government will not fail to take such steps : 
as may be necessarv to enable the manufacturers and 
workers of the country to consolidate their position and enter 
into international competition after peace is declared without 
those enormous disadvantages which prevailed before the 
war. 

[t is stated that, on Tuesdav next, Mr. Asquith will receive 
the deputation appointed at the Guildhall meeting on trade 
and emplovment after the war. 


Enemy Trade Marks in Australia.—In furtherance of its 
policv of stamping out German intluence and German trade, 
the Australian Commonwealth Government has suspended 
the trade marks of 450 articles of enemy manufacture. 
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Trading with the Enemy.—The “ London Gazette for 
February 29th contains lengthy lists of persons or bodies of 
enemy nationality or associations in Greece, Morocco, 
Netherlands, Norway, Portugal, Portuguese East Africa, 
Spain, and Sweden, with whom or which trading is pro- 
hibited, A number of electrical companies are included. 

The. Board of Trade has made Orders requiring the 
undermentioned businesses to be wound up:— 

Calmon Asbestos and Rubber Works, Ltd., Sheppv Place, 
Minories, London, E. Controller: Mr. E. H. Fletcher, 14, 
George Street, Mansion House, E.C. 

Rhenish Rubber and Celluloid Co. (1908), Ltd., Basing- 
hall Street, E.C. Controller: Mr. J. S. Cotman, 10, Cole- 
man Street, E.C. 

Harburg and Vienna India Rubber Co., Ltd., Golden 
Lane, E.C. Controller: Mr. C. W. M. Kemp, 36, Wall- 
brook,. E.C. 


Manchester and Future Municipal Contracts. — The 
* Morning Post " states that the Manchester City Council 
was on Wednesday to be asked to confirm a resolution to 
the effect that all municipal corporations in England and 
Wales should have their attention called to the following 
standing orders which have been adopted by the Citv 
"Council:—'* No contract shall be entered into with any 
person of German or Austrian nationality; no contract shall 
be entered into with any firm or company whose subscribed 
capital, whether by way of shares or otherwise, is held or 
controlled to the extent of one-third or upwards by persons 
of German or Austrian nationality." The resolution adds 
that the Town Clerk be instructed to transmit a copy to the 
Town Clerk of each borough with a suggestion that the 
respective councils will take into consideration the advisa- 
bility of adopting similar standing orders. 


———————————————_—— 


LEGAL. 


ATTWELL v. WEST HAM COBPORATION. | 


THE West Ham Corporation on February 24th unsuccessfully ap. 
pealed to Justices Ridley and Avory in a King's Bench Divisional 
Court against a judgment at Bow County Court, where a 
jury awarded Mr. A. E. Attwell, an electrical engineer, £350 
damages against the Corporation for personal injuries he received 
through the negligence of the Corporation’s servants. The matter 
.has already been reported here. The plaintiff's case was that he 
was working at & H.T. chamber when an explosion occurred, with 
the result that he was severely injured. The West Ham Corpora- 
tion appealed on the ground that tnere was evidence of contribu- 
tory negligence, but Counsel for the respondent took the preliminary 
objection that the appeal was out of time, and that all the grounds 
of appeal were inadmissible by Seo. 120 of the County Court Aot. 
The Court upheld the preliminary objection and dismissed the 
ap with costs. | 


i«MUNITIONS CASES, | 


AT Oldham last week, the local Munitions Tribunal fined John 
Cox 7s. 6d. for a breach of the Act. His employers, a firm of 
electrical manufaoturers, complained that he had attended at the 
works in an unfit stete to work, being the worse for drink, and 
after being warned he repeated the offence ; he later asked for his 
leaving certificate, which was refused, and he was told to come to 
the works when he was sober, but he did not return.—The Tribunal 
declined to grant leaving certificates to three Belgians who were 
employed by the same firm, and wanted to go to a place in 
London where they could earn more money. | 


A SoutH WALES MINES CASE, 


On February 25th, at Merthyr, Mr. H. Thomas, manager of Hill's 
Plymouth Co.'s Graig Collieries, and Mr. W. W. Green, agent to the 
collieriee, were summoned for nine offences in respect of eleotrical 
plant. The matter is reported in the Souh Wales Daily News, 
from which paper we quote, Mr. Vachell of the Home Office, who 
prosecuted, explained that at the collierjes in question—the Nos. 1 
and 2 South Pite—there was a very extensive electrical plant with 
over 20 miles of cable and 26 motors. The plant was one of the 
oldest, and was getting very antiquated. In August last there 
was a non-fatal accident at the collieries and one of H. M. inspectors 
was sent to make an examination. Asa result of that Mr. W. J. 
' Charlton, the inspector, would tell the Court that the plant was 
" extremely neglected," and was in “a very dangerous condition." 
The summonses had been taken out to illustrate various 
offences," but they could have taken out a hundred. 
‘Mr. G. KENSHOLE, for the defendants, raised objection to such 
a remark. 

Mr. W. J. CHARLTON, junior Inspector of Mines, said that when 
he called Mr. Thomas's attention to the condition of the cable he 
said he had no idea it was in such a bad state, and he quite agreed 
that it was unfit for use. 

MB. C. KENSHOLE: Do you know the company are gradually 
putting in and installing new cables throughout these collieries ? 
Ei understand they are trying to comply with the rules. 

They are gradually putting in armoured cables and replacing old 
cables ;—I did see some old cables replaced. 


Do you agree that to get cable now is a most difficult matter 
It would be some time before the whole could be completed. 

MR. W. W. GREEN raid he had been for 12 years agent to the 
Hill's Plymouth Co!lieries, whose annual output was about 600,000 
tons He was not aware of any breach of the regulations in 
regard to the electrical apparatus in the mine. There was now a 
great difficulty in obtaining cables. The cables were from time to 
time damaged by falls of roof—and there were exceptionally 
bad roofs in these collieries, probably the worst in South Wales. 
The overlying strata were very weak and saturated with water. 
Probably these mines were the wettest in Wales, and possibly in 
the kingdom. 

Mn. HENRY THOMAS, manager, said the company were gradually 
introducing new plant. The electrician bad reported from time fo 
time up to October 7th that the insulation was good. It was 
impracticable for witness to follow the electrician step by step to 
see that he was doing his duty. 

The cases were adjourned until a date to be mutually agreed 


upon. 


B.E.T.—REDUCTION OF CAPITAL. 


THE Court of Appeal, composed of the Master of the Rolls and 
Lords Justices Phillimore and Warrington, on Monday, heard an 
appeal by the Pablic Trustee as the executor of the late Leopold 
Salamons, the holder of £12,960 income certificates of the British 
Electrio Traction Co., Ltd., from an order of Mr. Jastice Astbary, 
sanctioning upon the petition of the company a reduction of its 
capital from £4,000,000 to £2,998,397 158., and also sanctioning 
the echeme of arrangement under Sec. 120 of the Companies’ Con- 
solidation Act, 1908, so as to bind the various classes of share- 
holders and also the holders of income certificates issued by the 
company. . ; 

Mk. GLAUSON, K.C., in support of the appeal, contended that the 
scheme of arrangement under whioh the reduction of capital was 


effected might involve his client in some future liability. 


The hearing was adjourned for a fortnight to enable the com- 
pany to file further evidence. 


FARRELL t. BLOXAM. 


Mn. JUsTIOE Pim, in the High Court, Dablin, granted an applica- 
tion for service of a subpœ as out of the jurisdiction on Mr. A. N. 
Moore, formerly chief assistant electrioal engineer at the Belfast 
electricity works, now borough eleotrical engineer at Newport, 
England, who is & neoessary witness in the action for slander 
brought by Mr. A. B. Farrell, resident superintendent in the Belfast 
cana station, against Mr. T. W. Bloxam, chief electrical engineer, 


ASSESSMENT OF COLLIERY POWER STATIONS. 


THE Divisional Court, on February 25th, granted an application 
by Mr. Ryde, K.O., on behalf of the Pontypridd Union against the 
Cambrian and other colliery companies in Glamorgan, asking for 
an extension of time for setting down appeals. It was stated that 
the cases referred to the assessment of electrical power stations at 
the collieries, 


‘ 


CONCERNING DISCOUNTS. 
By A STATION ENGINEER. 


DURING recent years manufacturers have acquired the habit of 
sending out price lists with the most astonishing array of dis- 
counts attached. A glance through recent invoices gives the fol - 


- lowing discounte :—20, 10, 5, and 5 per cent. ; 334 and 80 per cent. ; 


74,15 and 10 per cent., plus 5 per cent. advance; 20, 7 and 10 per 


` cent. ; plus 10 per oent., less 323. Just why makers do this kind 


of thing it is not easy to understand. Perhaps one reason is that 


buyers often add the discounts together, thinking to get an 


approximate result that way. Thus 20, 10, 5, and 6 per cent. sounds 
like about 40 per oent.; at any rate, a smart saiesman will say 
that, and doubtless many an order has been booked on this under- 
standing. A little thought will show that adding the figures 


together does not give the correct answer at all. Take this case :— 
.20 per cent. off 100 gives 80. Then the 10 per cent. deducts 8, 


leaving 72. The two 5 per cents, reduce that to just under 65, so 
that the total effect of the discounts is only equivalent to 35 per 
cent. and not to 40 per cent. Similarly 334 and 30 per cent. 
works out at 534, and not at 63j per cent. The strange assemblage 
of 73, 15, and lo per cent. looks like 324 per oent., but it works out 
at 155 per app i 
he question frequently arises, does the order in whi 

discounts are taken make any difference? The i is n te 
order makes no difference at all. The writer has had many 
arguments with friends on this point, and calculations have even 
been produced giving the opposite result. Yet the truth of the 
proposition can easily be shown. Taking 20 per cent. and 10 per 
cent. discount off an amount is equivalent to multiplying it by °8 
and 9, while taking 10 per cent. and 20 per cent. off is the same as 
multiplying it by '9 and '8. Obviously, the effect is the same in 


either case. Similarly it makes no difference whether a per- 


centage advance in price is added before or after the discount is 


taken. 
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May one suggest that there is something silly in these elaborate 
discounts. Manufacturers would save so much time and labour if 
they quoted the equivalent figure instead of a multitude of dis- 
counte and advances, that it is hardly credible that they keep up 
the present method. The following accounts, copies of actual 
invoices, will show the waste of labour in making out accounts on 
the repeated discount system :— f 


£4 9 6 £0 2 8 
(D Less 20 9j .. 01711 (2) Less 20 % .. 0 0 6 
3 11 7 0 2 2 
s 10 „ 0 7 2 „ 719 0 0 2 
3 4 5 0 2 0 
„ 71% — 0 4 9 „ 10 % .. 0 0 2 
£219 8 £0 110 
£210 7 £2 18 0 
(3) Less 74% .. 0 3 9 (4) Less 25 . 0 14 6 
2 f 10 2 3 6 
79 15 % s.o 0 7 0 n 15 2 s.e 0. 6 6 
1 19 10 117 0 
" 10 y^ eve 0 4 0 17 10 y ect 0 3 8 
1 15 10 113 4 
Plus 5 % .. 01 9 — 
Plus 5 % æ 0 18 
£117 7 | 


— 21 15 0 


The ideal method would be to quote the multiplier which would 
give the amount right off without subtraction. If we further 
adopt Mr. Planchon's decimalised shilling as the coinage unit, the 
above accounts would read thus :— 


(1) 89'50a. at 66'6 Y 59°60s. (2) 2°67s, at 66'6 % 1788. 
(3) 5059s. at 74°3 % 11'53s. (4) 58˙008. at 60°2 9 3191s. 


It is worthy of note that the equivalent discount does not give 
the same result as the repeated discounts, as errors necessarily 
accumulate in the latter method. 

May we hope that a system capable of such perfect simplicity 
will ever come into use? Or are we to be put off by the conserva- 
tive tendencies which form so strong a characteristic in our nation, 
tendencies which cause us to say that that kind of thing is all 
right for the benighted foreigner, but we are different) As one 
friend puts it. If we bad the decimal system of weights and 
measures and coinage, and simplified spelling, there would be 
pacar left for the schoolmaster to teach, and that would 
never do." 


BUSINESS NOTES. 


Board of Trade Inquiries.—The British Consul at 
Bordeaux reports that a local agent wishes to obtain agencies for 
British makers of electric lamps, for which there is a very great 
demand, the market having previously been inundated with 
German products. He says that manufacturers who wish to profit 
by this opportunity must be prepared to adopt the German system 
of sending stocks to agente, the latter sending monthly statements 
of sales. Applications regarding the matter should be addressed 
to the Board of Trade Commercial Intelligence Branch in London. 

The Branch has received applications from firme at home for 
names of makers of :—Electrio switches, ironclad, and switch 
parts ; tinned iron and steel wire ; coppered steel wire. 


Patent Restoration.— MR. W. REAVELL and Messrs: 
REAVELL & CO, LTD, have applied for restoration of Patent 
No. 17,026.0f 1907, granted to them for Improvement in mechan- 
iam for converting rotary into reciprocating motion, applicable to 
pampe, compressors, and other machinery.” 


Condensing Plant Contracts.— THERE MIRRLEES 
Watson Oo. have recently received orders for condensing 
plant from a number of colliery companies, iron and steel com- 
panier, co-operative societies and others, Also a number of 
separate condensers and air pumps for various munition works, and 
for France and Russia. 


Book Notices.— How to Make a Transformer for Low 
Pressures. By Prof. F. E. Austin, 11. South Park, Hanover, N.H., 
U.S. A. Price 40 cents in Amerita.—This brochure should be very 
useful to amateurs wishing to build a small transformer for opera- 
tion on lighting supply cirouite, without using any costly tools, 
yet with the certainty of obtaining reasonably bigh efficiency and 
a reliable piece of apparatus. The data and specification clauses 
included should be useful also in building small transformers for 
laboratory use. The author gives complete instructions for making 
a ring-type, step-down transformer with tappings giving various 
preesures down to 8 volte, when supplied at 110 volts in the primary 
circuit. The transformer yields 100 watts output at 90 per oent. 
efficiency, and may be worked temporarily at 400 watts, the 
efficiency being then about 70 per cent. Figs. 2 and 3 in the 


booklet are capable of & good deal of improvement, but the suthor's 
meaning seems never in doubt, and any reader should be able to 
construct quite a satisfactory transformer from the instructions 
given. Among the uses to which anch a transformer may be put 
are ringing door bells, operating small aro lamps or low-pressure 
tungsten lampe, performing light welding work, charging accumu- 
lators (using an electrolytic rectifier), operating small series motors, 
operating spark coils, and so on. 

The Faraday House Journal for the Lent Term contains a por- 
trait of Mr. C. P. Sparks, President I. E. E. and senior past- President 
of the Faraday House Old Students’ Association. articles on the 
origin of the Fahrenheit scale, by Mr. G. Scott Ram, and on the 
Lake Ooleridge (N. Z.) hydroelectric scheme, and numerous personal 
and other minor items, with portraits of past and present studente 
serving with the Forces. 

THE PATH PUBLISHING Co. have in preparation a book by Mr. 
D. N. Dunlop, A. I. E. E., entitled British Destiny—The Principles 
of Progress.” The author will show the philosophical basis of 
voluntary co-operation and its possible combination with the 
British policy of Individualism, while preserving the full value of 
1 A scheme for national industrial federation will be 
ou : 


Bankruptcy Proceedings.—A. B. Craic, merchant, 
8, Well Street, Cripplegate, E.C., trading as John Oraig & Sons.— 
A sitting of the London Bankruptcy Court was held on Wednesda 
before Mr. Registrar Hope for the public examination of this 
debtor, who returns total liabilities £34,292, of which £23.668 is 
expected to rank, against net assets valued at £25,753, or sufficient 
to yield a margin of £2,085, after payment of all indebtedness. 
The debtor had been connected with a syndicate which had pro- 
moted several companies, including the Sturgeon Falls (Canada) 
Electric Light and Power Co., Ltd., whose operations were brought 
to a standstill by litigation. A dispute had been referred to 
arbitration, but the arbitrator died before making his award, and 
the matter was still before the Courts on appeal. Witness was 
entitled to 1,942 $10 shares in the Electric Co. ; it had paid no 
dividends, but had made profite, and witness valued his shares at 
£15 each, or about £30,000 in all. The Official Receiver sug- 
gested that the shares were not worth a brass farthing, as they 
related to a concern in a small town with works in the backwoods. 
The debtor asserted that, on the oontrary,the shares were very 
valuable. The examination was formally adjourned till after the 
next meeting of creditors. : 

J. WHITEHOUSE, LTD., 15, The Parade, Golders Green, Middlesex. 
The following are creditors herein :— 


Hands, A. C. at .. 4171 Blectrical Co. T 6i ,.X £88 
Atmorduct Manufacturing Co. 101 X Metallic Tube Co. xs .. 19 
Sloan Electrical Co. .. . 38 Bun Electrica! Co. .. ss .. 286 
Gurney, 8., & Co. - . 85 Regent Wall Paper Co. .. . 86 
Russell & Co. ‘is x .. 116 Colthurst & Harding $a : 14 
Blemens Bros, .. s .. 18 Bhearn, H. J., Ltd... vs .. M 


G. J.T. J. PARFITT, consulting -electrical engineer, 11, Priory 
Road, Keynsham, Somersetshire.—An application was made at 


Bristol, on February 25th, for the discharge from bankruptcy of 


the above-named debtor. According to an amended statement of 
affairs prepared, the debtor's liabilities were estimated at £2,615, 
but would probably amount to £3,119. The assets were expected 
to produce nil, but realised £97 odd. A first and final dividend 
was paid on proofs for £2,266. The Official Reoeiver reported that 
the assets were not sufficient to pay 108. in the &, and that the debtor 
had omitted to keep proper books of account. On behalf of the 
debtor it was stated that he had been the victim of misfortunes, 
The various enterprises upon which he had emberked were in 
connection with the business, which he had hoped to develop by 
means of them. He had incurred a heavy loss in connection with 
the Bristol International Exhibition, and the war coming after 
that, had simply shut down his business. His Honour said the 
debtor had failed to keep sufficient books to disclose his business 
transactions, but he would grant the discharge, subject to a sus- 
pension of two years. 


Catalogues and Lists.—Merssrs. HoLoPHANE, LTD., 
12, Carteret Street, Queen Anne's Gate, London, 8.W.—New 84- 
page trade catalogue, containing illustrations of a wide range and 
variety of Holophane electric light fittings, Many excellent 
designs are given of brackets, office lighting standards, semi- 
indirect fittings, reflector bowl pendants, ceiling fittings, Excellite 
glassware pendante, sphere pendante, and eleotroliers with Holo- 
phane glassware. Sizes, prices, and finishes are indicated. __ 

Tue British THOoMsON-HovsTON Co., LTO., 77, Upper Thames 
Street, London, E.0.—New complete lamp price list (No. L 10,100) 
of 48 pages. This is, however, not merely s price list for it con- 
tains a great deal of data and tables respecting Mazda lamp charac- 
teristics, which should be useful to those interested in such 
matters. Forty-nine distinct types of Mazda lamp with tungaten 
filaments are now listed for various voltages, wattages, &o., for all 
classes of service. B.T.H. carbon lamps in the standard, radiator, 
and decorative types are also included. Half-tone photographic 
views show examples of interior lighting of shops, restaurants, 
business premises, theatres, &o, 

MESSBS. G. St. JOHN Day (PATENTS), LTD., Bank Mill, Morton 
Street, Oldham.— Illustrated pamphlet containing particulars and 
wiring instructions respecting the One-part lampholders and 
adaptors, the Daybreak switchholder, and the Kombyn" 
insulation lampholder. ` 


Liquidation.ä—RENEW Evectric Lamp Co., LTD.— 
A meeting is called for March 29th, at 6, Old Jewry, E.C., to hear 
an account of the winding up from the liquidator, Mr. J. E. 
Percival. 
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Ediswan Showrooms in Australia,—The accom- 
panying picture shows the interior of the Melbourne showroom of 
the EpiS0N AND Swan UNITED ELECTRIC LiGHT Co., LTD. Not- 
withstanding all the difficulties of shipping in these days, the 
company is enabled to make there a very useful collection of 
articles of such classes as find a sale in our Australian Colonies. 
The company has made a special study of the requirements of this 
particular market. It will be remembered that one of the cirectors 
recently made a tour of the Colonies in the company’s interests, 
and such visits are exceedingly helpful in enabling a company to 
follow a line likely to fit in with the desires of our kith and kin. 
The stocks at Melbourne are being added to continually as new. 
lines come along. The photograph shows such familiar lines ag 
luminous radiators, Bastian heaters, fans, and Holophane glassware. 
There is not the slightest doubt that the demand for British electrical 
manufactures in Australia is very large at present, and the company 


LUISWAN SHOWROONS AT MELBOURNE. 


has chosen the right moment for extending its activities in that 
market. The anti-German movement there is so strong, and writers 
and statesmen slike have been so thorough-going in their dealing 
‘with enemy companies, that the opportunity for our firms to do 
increasing trade is bound to be better than it has ever been before. 
Many of our electrical and allied firms already have branches in 
‘Australia, Ko., and the Edison & Swan Co. has branches in 
Melbourne (868, Little Colline Street), Sydney (58, Clarenoe Street), 
Brisbane (32.4, Adelaide Street), and sub-agencies in Adelaide and 
Perih, as well as agents in seven towns in New Zealand (Wel- 
lington, Napier, Auckland, Gisborne, Christchurch, Invercargill 
and Danedin), where Ediswan branded or agency goods may be 


obtained. The company also has its agents in Johannesburg, : 


Malay and the Straits Sattlements, and in India and Burmal. 


Trade Announcements.— Mn. J. Martin BLAIR has 
removed to Central House, Kingsway, W. C. 

The offices of the'E. I. HILL ADVERTISING SERVICE have been 

removed to 26, Stanton Road, Wimbledon, S.W. 

. Messrs. ERNEST G. DENNEE & Co., electrical engineers, of 
Sheffield, have removed from 150, West Street, to 284, Glossop 
. Road. ; 

Messrs. W. M. WILSON & Co., 19, Waterloo Street, Glasgow, 
have been appointed sole selling agente in Scotlend for the Wells 
Electrical Co., London, who represent in the U.K. the Compagnie 
Francaise de Charbons pour L'Electricité. 


Prices Advance.—THE BENJAMIN ELECTRIC, LTD., of 
Rosebery Avenue, E.C., have issued a notios respecting further 
advances in prices of a number of their manufactures. 


For Sale,—Walsall Electricity Supply Department has 
for disposal two Bumstead & Chandler 250-H.P. steam engines, 
direct coupled to D.C. generators; one ditto14 B H.P. engine, coupled 
. te forced draught fan; glass accumulator celle; four switchgear 
penes aud three trausformer panels. See our advertisement pages 
to-day. | 


LIGHTING AND POWER NOTES, 


. Aberdeen.—The engineer's monthly statement shows 
that during January 1,366,600 units were generated, an inorease of 
135,990 units, a8 compared with the corresponding month last 
_ year. 


Argentina.— The Electric Light Co., of Mar del Plata, 
recently threatened to suspend the service owing to the muni- 
cipality having dishonoured a promissory note in ite favour for 
$50,000 m/ a. 

The inhabitants of San Jenaro (Province of Santa Fé) are con- 
templating the establishment of an electrio lighting service in that 
town.— Heriew of River Plate. 


Australia.—The Bundaberg (Queensland) Gas and Coke 
Co., Ltd., bas been authorised to supply electricity for a period of 
25 years within an area in the shire of Woongarra,—TZenders, 
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Aylesbury.—L.G.B. Inqurry.—The L.G.B. has in- 
formed the U.D.O. that an inquiry will be held into the applica- 
tion for sanction to a loan of £325 for electricity purposes. 


Barton - on- Humber. — STREET LiaHTING. — The 
Council has declined to pay the electric supply company’s account 
for the past half.year's lighting amounting to.£140, as owing to 
the lighting restrictions the lamps have not been lit for some 
time. The Council offers 50 per cent. in settlement, but this the 
company has refused, demanding 90 per cent. and threatening 
proceedings. The Council has decided to ask the L.G.B. for 
advice on the subject, and suggested that legislation should be 
introduced to deal with such matters. It is interesting to note 
that the Clerk to the Council is also secretary to the Electric 
Supply Co.— Yorkshire Post. 


Bellingham,—Proposep E. L. ScHEME.—The Council 
has approved of a proposed electric lighting scheme for the district. 


Bingley.—The question of increasing the price of elec- 
tricity for lighting has been deferred for 12 months. 

The electrical engineer has been instructed to proceed with the 
wiring of the firemen’s bells, in accordance with his estimate and 
the agreement with the Bradford Corporation as to the uee of the 
tramway posts. 


Birmingham.—Rate AID.— The Electricity Supply 
Committee's contribution to the rate fund, for the year ending 
March 31st next, is to be £25,000, as against £36 000 last year, 
due to the increased price of materials and labour ; the Tramways 
Committee will contribute £50,000, as against £30,000 last year. 

CoAL SHORTAGE.— According to the Morning Post, the Corpora- 
tion generating station practically ran out of coal on Monday, and 
as a result it was found necessary to suspend the tramway service 
for au hour or two, the cars being left standing in the streets 
pendiog the resumption of supply. 


Blackpool.— The aggregate output of the electricity 
supply department during the past 10 months was 4,077,170 
unita, a decrease of 322,090 units, as compared with the same 
period last year. The effect of the lighting restrictions is 
shown by the great decrease during January in the amount of 
electricity supplied for public lighting. Last month the output 
under this head was only 2,000 unite, compared with 15,868 units 
in January, 1915 ; 214 new consumers have been added during the 
last 10 months. 


Bolton.—Owing to the numerous applications received 
for electricity for power, a Special Committee has been appointed 
to consider the whole question of capital expenditure with the 
Finance Committee. 


Bradford.—The Electricity Committee has authorised 
an extension of mains from Apperley Bridge transformer chamber, 
across the bridge'to the city boundary (including additions to the 
transformer chamber), at a cost of £400, and the sealing of an 
agreement for bulk supply to the Yorkebire Electric Power Co. 
through this extension. The Committee has approved a supple- 
mental agreement with Messrs. Roby, Clifford & Co. aud Mr. 
Wilfred Turner for the continuance of a bulk supply to Station 
Mill, Wyke. The Committee has also decided that the system at 
present in operation for obtaining cables from the British Insnlated 
and Helsby Cables, Ltd., be continued for a further 12 months from 
April let next, and thereafter until further instructions are given 
in the matter. 


Continental.—IJtaLy.—The Government is making 
efforts to extend the use of water-power for the production of 
electrical energy in substitution for coal, for the supplies of which 
Italy is entirely dependent on importation ; and a deoree has been 
issued authorising the Minister of Finance to extend concessions 
for the diversion of watercourses without the formality of sub. 
mitting the question to technical authorities for report, provided 
the rights of third parties are respected.— B. of T. Journal. 

Experiments are being made on Italian railways with 
electrically-driven cranes for loading coal into engine-tenders. At 
Florence an Italian-built orane was employed in these trials, and 


at Naples a crane similar to those used on Prussian railways. The 


cranes are mounted on trucks and are each worked by two motors. 


. The coal is brought in small trucks holding between 500 and 


750 kg., and these latter are lifted bodily and their contents 
emptied into the tenders. The time taken in this operation is 
between four and eight minutes, three men being employed, the 


current required being 0°08 Kw.-hour per ‘ton. — Industria e 


Invenciones. 


Dublin.—Cotrace Licutine.— Reporta of the Cor- 


` poration Housing Committee contain estimates for the lighting of 


proposed working men's dwelling houses by electricity. In the 
North Lotts area the estimate for 201 houses (847 pointa) in the 
first section, is £1,143; second section, 245 houses (933 points) 
£1,259 ; and third section, 91 houses (387 points), £522. In the 
Newfoundland Street area the estimate for 125 houses (355 points) 
is £479; second section, 61 houses (305 pointe), £411; and third 
section (449 points), £673. 


Epsom.—The U. D. C. on February 22nd decided to 
increase its charges for current as under: —Private houses and busi- 
ness premises, 7d. per unit; power, flat rate of 31d. and on the 
sliding scale with a minimum of 13d. for 3,000 units: public 
lighting, 44d. per unit. 

Heston and Isleworth.—Loan APPLICATION.—Ap- 
plication is to be made to the L.G.B. by the District Council for 


, &anotion to borrow £175 for mains extensidns, 


— ————————————————————————————Ó 
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„Huntingdon.—RRErUs r DrsrERucTOR.—A L. G. B. in- 
ry was held, ou February 22nd, into the application of the T. O. 
or sanction to a loan of £1,800 for the provision of a refuse des- 
tructor, which, it is estimated, will effect a saving of £100 & year. 
‘Phere was opposition only with regard to the proposed site, but 
the Inspector intimated that a loan would not be granted unless 
the Bora was convinced that the destructor was an absolute 
n ity | | | rade 


- Hiford.—Nxw TaRrrra.—The Council proposes to adopt 
revised tariffs for electricity supply, which will be subject to the 
war increase of 12j per cent, Included are a rateable value tariff 
of 133 per cent. per annum, plus 7d. a unit, flat and maximum 
demand rates, a sliding scale for power and special rates. 


India.—ELrcrricaL PuwPING.— The Bangalore Muni- 
cipal Commissioners have decided to electrify the pumping plant at 
the waterworks, for which purpose electricity is to be taken from 
the Cauvery Falls power station.— Zrdian Engineering. 


Ipswich.—Price IxcREASE.— The T. C. bas increased 
the price of current for lighting from 44d. to 5d. per unit, and the 
tariff for heating, cooking, power, &o. by 15 per cent., making 
25 per cent. advance since June, 1915, while rebates in connection 
bebe i charges for supply through prepayment meters have been 
& . * ` 


. Kingston-en-Thames.—The T.C. bas increased the 
price of current supplied to the Thatched House, Richmond Park 
from 7}4. to 8d. per unit. 


 Leeds,—PRoPosED Prick INCREASE.—An. increase of 
10 per cent. in the charges for the supply of electricity, as from 
March 31st to the end of March 31st, 1917, is to be proposed at the 
next meeting of the City Council. 


.Leigh.—PRoPosED Loan.—The T. O. has decided to 
apply to the L.G.B. for sanction to the borrowing of £18,300 for 
extensions to the electricity undertaking; £65,713 has already 
been expended on the undertaking. ö 


London. —WooLwIoH.— A letter has been received 
from the L. O. C., with regard to the B.O.'s application for a loan of 
£8673 for mains, transformers, switchgear and apparatus, 
stating that the Finance Committee had agreed to recommend 
eanotion to the borrowing of £38,290 only subject to Treasury 
approval, deducting certain expenditure which has taken place 

oe restrictions were imposed. The Finance Committee has 
considered the borough electrical engineer's report as to the 
deficiency on the undertaking for 1914-15, and has asked for 
the observations of the B.C. upon the financial condition of the 
undertaking as disclosed by the accounts. The B.C. has decided 
to accept the reduced sanction, and to charge the £332 to revenue 
The Charing Cross, West End, and City Electric Supply Co. 
is applying to the Board of Trade for its consent to an increase of 
‘10 per cent. on the charges for lighting during the period of the 
war and for 12 months afterwards or for such period as the Board 
may determine. Nandard. 


Londonderry.— According to the Londonderry Sentinel, 
at a msyoral luncheon held last week, in the course of the speeches, 
it was announced that the profit on the electricity department this 
year would be probably £2,000. The chairman of the Lighting 
-Committee announced that the output had inoreased by 21 per 
cent. and the revenue by over 30 per oent. in 1915, as compared 
with -1914, The L.G.B. had sanctioned a loan for new plant, 
which would result in a saving of £750 a year on coal, and enable 
them to inorease the output by 70 -per cent. Through the action 
of a small Committee a saving of £800 had been effected in pur- 
chasing coal recently. 


- Maidstone.—PRicE Repucrion.—From April Ist the 
charge for current for heating purposes will be reduced to Id. per 
unit by the T.C. 


Plymouth.—QvuARTERLY RETURN.—The return of the 
eleotricity undertaking for the quarter ended December last shows 
-that on the Prince. Rock’ section 1,044,834 units were sold, pro- 
.ducing an estimated revenue of £11,136 as against 888,996 units 
and £9,297 in the corresponding period of the previous year, At 
the Newport Strees works 785,089 units were sold, producing 
' £7,469, as against 718,545 units and £6,587 in the last quarter of 
1914, 


` Portishead.—The Clevedon, Portishead and District 
Electric Supply Co. has applied to the B. of T. for consent to use 
overhead lines at Long Ashton. 


Salford.—The T. O. is making application to the L. G. B. 
for further sanction to borrow £2,016 to onver capital expenditure 
in connection with the electricity undertaking in respect of loans 
sanctioned by the Board prior to March 12h last. Agreements 
are to be entered into with four firms for the supply of current, 
The Electricity Committee has accepted the offer of Mesers. Maden 
and McKeen to purchase and remove two of the existing old 
engine generating seta at the Frederick Road station for £2,500, 
elso the offer of Messrs. Andrew Knowles & Sons to supply 600 
tons df Trencherbone slack at Ns. 8d. per ton. 


Shipley.—PRicE IxcREASE.—In consequence of the 
inoreased prices of materials which are being paid by the electricity 
department, it has been decided that from April lst next all charges 
for electricity for power purposes, not covered by special agrée- 
ment, shall bs advanced 10 per cent. 


Stirling.—A further sum of £1,000 is to be borrowed 
for the purpose of defraying capital expenditure in connection 
with the electric lighting undertaking. The Corporation already 
possesses the necessary powers to borrow this sum. 


Sunderland,—PnicE IN REASR.— The Electricity Com- 
mittee has decided to recommend the Council to advance the 
oharge for electricity for lighting purposes by the equivalent of a 
farthing per unit, commencing from April Ist. . 


Tasmania.—The Hobart City Council has adopted the 
following schedule of charges for electric power. Under Schedule A, 
48. per month per B.H.P. installed plus 1d. per unit used, with a dis- 
count of 0'4d. per unit for prompt payment ; undet Schedule B, 4d. 
per unit for the first 26 units per quarter, and 3d. per unit for all 
over 25 units, with a discount of 1d. per unit. Under Schedule C, the 
charge for conneoted loads of 100 H. P. up to 500 H. P., to be 4s. per 
month per B.H.P. installed, plus 3d. per unit used, with a discount 
of id. per unit. The chief engineer of the hydroeleotrio depart- 
ment wrote, stating that the Government proposed for the purpose 
of encouraging the establishment of new industries in Tasmania, 
to charge half the schedule rates for electric power supplied to any 
new eutérprises for the first 12 months, and asked if the Council 
was prepared to make n similar conoession.— Hobart Mercury. 


Tod morden.—PROPOSED LOAN.— The T.C. has decided 
to apply for sanction to spend £2,200 on boiler plant for the 
electricity works. | me 

Uruguay.—The new electric light service at Punta del 
Este, a seaside resort, was formally inaugurated last month. 


Wimbledon.—The Electricity Committee has autho- 
rised an arrangement with Messrs. E. Brook, Ltd., for the hire- 
purchase of motors which might be hired to consumers in the 
Council's area. | 

The Council has approved of revised agreements for supply to 
the Foster Engineering Co. and Messrs. Stevenson & Sons, a coal 
clause being incorporated. | 9 


‘TRAMWAY and RAILWAY NOTES. 


Australia,—4A progress report by the Railway Commis- 
Bioners, on the suburban rail way electrification, mentions that 
No. 1 boiler house, with 12 boilers, stoking, ash and ooal-haudling 
appliances, are expected to be completed in a few months; a 
section of the condensing plant, manufactured locally, is finished, 
and two turbo-alternator sets are well in hand. A. portion of the 
20,000-volt transmission cable is in position ; the Jolimont car- 
shed is practically complete; the rolling-stock equipment is being 
carried out, and a commencement has been made in equipping sub- 
stations. The Commissioners are unable to give any idea as to 
when the scheme will approach completion. 


" Blackpool.—It is proposed to discontinue the parcels 
express service on the tramway cars as from April 1st, the service, 
which has bad 12 months’ trial, not being a success. | 


Brad ford.— As an outcome of consideration of recom- 
mendations of the Executive Council of the Municipal Tramways 
Association regarding the question of the indispensability of 
certain sections of employés on tramways, the Tramways Com- 
mittee has passed a resolution: That having regard to the severe 
gradients on certain sections of the Bradford tramway system the 
Committee deem it necessary, in the interests of public safety, 
that not less than one-third of the staff of male conductors be 
retained in the service of the department." After somewhat pro- 
tracted negotiations the employés of the tramway department 
have accepted the offer of a war bonus equal to an increase of 
ab ut 3s. a week on the old rates, but have. done so under protest. 
The 20 women oonductors are giving satisfaction, and the manager 
has been given authority to engage 40 more women as conductors, 


Brighton Railway Electrification.—The chairman, 
at the recent annual meeting of the company, referred to the 
progress of the electrically worked suburban lines of the company, 
new work on which, he pointed out, had been temporarily sus- 
pended for a time, but was now being steadily carried on with a 
view to completing at least a part of the scheme by the time 
normal oonditions returned. 

He stated that the existing electrical services were working 
most satisfactorily and giving excellent results. Recent statistios 
showed that last year there was an increase in the number of 
passengers carried by those services of nearly 70 per cant. over 
those carried in the last years of steam traction. and since their 
inauguration five years ago over 40 millions m re passengers 
had been carried by them. The increase still continued as was 
demonstrated by the fact that the number carried last year 
was 15 per cent. higher than in 1914 ; this meant that there was 
a considerable addition to the daily suburban traffic, The contract 
for electrification was now in the hands of the Matropolitan Car- 
riage and Waggon Co., and Messrs. R. W. Blackwell & Co. 
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Burnley, —PLANT INAUGURATION. — To-morrow the 
new 6,600. volt. three-phase plant, including turbine plant and a 
rotary ‘converter gub-station, installed at a Sost of 25 „000, is to be 
officially started up., ; un o ': 


Continental.—Spain.—The small TEEN system 
uniting Irun and Fuenterrabia, 5,100 metres in length, is to be 
electrified. The two towns have together a population of 18,000 
only, but the latter town is much frequented by foreigners in the 
summer season.— Industria e Invenciones. 


Croydon.—WacEs.—The Tramways Committee has 
received a letter from the Chief Industrial Commissioner respect- 
ing an application made by the Union of Licensed’ Vehicle Workers 

in regard to wages and working conditions, asking whether the 
Corporation is willing tq concur in the reference of the matter to 
arbitration. The Tramway Committee estimates that these 
requests would involve an additional payment in wages amounting 
toclose on £10,000 & year. Under the circumstances, the Com- 
mittee has now recommended the Corporation to inform the Com- 
missioner that it is not willing to agree to his proposal. 


Dublin.—At the annual meeting of the Dublin and 
South-Eastern Railway Co. Mr. P. H. Grierson suggested that 
negotiations be o with the Dublin United Tramways Oe., 
with a view to the electrification of the railway line between 
Dublin and Bray (Wicklow). 


Glasgow.— ELECTRIC VEHICLES.—It is proposed that a 
deputation of the Cleansing Committee of the T.C. shall visit 
Birmingham, Sheffield and Dover for the purpose of inspeoting at 
work the eleotric vehicles now in use in those towns for refuse 
collection, before submitting a final proposal to tbe T.C. 

There are now 1,180 women conductors and 25 women drivers 
on the Corporation tramway cars. 


Leeds.—W AGES.—The General Purposes Committee has 
deoided not to recommend any further increase of the war bonus 
to tramway workers exoept in special cases; it has also decided 
not to alter the terms of employment of women conductors. 


London.—The Board of Trade has extended the period 


for the exercise of ccmpulsory purchase of lands, o., under the 
London Electric Railway Act, 1913, by one year. 


Newcastle-on-Tyne,—An extension of the Corporation 
tramway system to Benton was opened on Friday, last week, and a 
ten-minutes’ service will be given. In connection with the above, a 
motor-'bus service will run from Benton to Annitsford Bridge. 


North London Electrification.—Lord Rathmore, at 
the annnal meeting of the North London Railway, stated that it 
was hoped by September next to work the present service between 
Broad Street and Kew and Richmond by means of electric trains, 
but probably not the more frequent service they intended ulti- 
mately to supply. The scheme forms part of the greater suburban 
electrification scheme of the North-Western Railway. 


North Staffordshire Railway.—In the course of his 
speech at the annual general meeting of the mage agr. sued the 
chairman mentioned that the electric haulage in the Harecastle 
tunnel, on the company's canal system, had been 5 very 
satisfactorily indeed. The average number of boats towed iy the 
tug was eight, and it was a question whether they would not pro- 
Mace tug to ensure that traffic should not suffer from‘a 
b own, 


South-Western Railway Electrification.—At the 
annual meeting of this company it was stated that the expenditure 
on the electrification of the suburban lines, up to the end of 1915, 
was £970,000. It was hoped to commence the Hounslow service 
early in March. Owing to the delay in the delivery of the machinery 
for the completion of the power house, it would probably be three 
or four months before the service to Hampton Court and Claygate 
was electrified, thus completing the present scheme. Comparing 
the week just prior to the opening of the roundabout electric 
service with the second week after the service commenced, there 
was shown an increase of 16 per oent, in the bookings. 


Wolverhampton.—On Friday last, owing to the short- 
age of street labour, the services of the recently-formed Women's 
Volunteer Reserve were obtained to dig out the tramway cars 
which were snowed up during the previous night and day. 


TELEGRAPH and TELEPHONE NOTES. 


Aeroplane for Line Repairs.—An aeroplane was 
employea in the restoration of telephone service destroyed by the 
recent floods at San Diego, Cal. It carried a rope across the 
flooded district, and with the rope & telephone cable was hauled 
through the water, thus enabling a connection to be made between 
the broken lines.— 7. and 7. Age. 


Canada and U.S. A.—Marconi's Wireless Telegraph Co. 
announces that deferred plain language telegrams, night, and 


week-end telegram3 can now again be accepted for Canada and ii 
United States. 


Spain,—Tbe Spanish authorities have seized a secret 
wireless station at San Felix de Guixols, in Catalonia,.— The Times 


United States.—The Federal District Court of New 
York upheld on January 7th the Atlantic Communication Co., the 
German-American concern operating the wireless station at Sayville, 
L. I., in its vontention that it was not infringing upon patent rights 
held by the National Electric Signaling Co. The suit begun erate 
the German company was diemissed. The National 
Signaling Co. holds patent rights to radio inventions by Prot K. 4. R. A. 
Fessenden, and in his opinion Jndge Mayer held that certain 
claims in the Fessenden patents were invalid. The Court declared 
that Dr. Lee de Forest had worked out the musical-toned receiver 
to a commercial possibility, and was operating stations in New 
York while Fessenden was still experimenting.— Electrical World, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdare.— March 11th. U. D. C. Electrical stores for 
12 montha. See Official Not ioes February 18th. i 


Australia,—SypNrEY.—May ist. Two 300-Kw. turbo- 
alternators, condensers, switchboard, &o., for the pumping station 
at pros for the Metropolitan Board of Water Supply and Sewerage 
at 8 

May m N. S. W. Railways and Tramways Department. One 
2,500-kw. turbo-alternator, for Zara Street, Newoastle, power 
house. Specifications (20s.) from the Engineer's office, 61, Hutter 
Street, Sydney.* 


Barrow-in-Furness.— March 6th. Corporation. Elec- 
trical stores for 12 montha, Borough Electrical Engineer. 


Belfast.—March 15th. Tramways and Electricity Com- 
mittee, Stores, including &.number of electrical items. See 
" Official Notioes February 25th. 


Birkenhead.—March 6th. Corporation. Cable and 
two rotary oonverters with e See “ Official Notices " 
February Ist. 


Bolton.—March 6th. Tramways Committee. Stores, 
including lamps, carbons, &c. See "Official Notices” Feb. 25th. 


Burnley. — March 20th. Electricians’ work, for the 
B. of G. Mr. J. S. Horn, Clerk. 


Dundalk.— March 21st. U. D. C. Engine- room stores, 
cables, lamps, &c., for the Electricity Department. See “ Official 
Notioes February 25th. 


East Ham.—March 10th. Corporation. Twelve months’ 
supply of engineers’ sundries, for the Electric Lighting and Tram- 
ways Department. Town Clerk. 


Edinburgh.—March 13th. Corporation. Structural 
steelwork at the new electric generating station, Portobello. Sir 
Alexander B. W. Kennedy, 17, Victoria Street, S. W. 


Heston and Isleworth.—March llth. U.D.C. Elec- 


trical supplies, including cables, meters, &o. See "Official 
Notices” February 25th. 


Hey wood.—March 15th. Electricity Committee. Stores, 
including some electrical iteme, for 12 months. See “ Official 
Notices” February 25th. 


Ilford. — The Tramways Manager does not think it 
advisable to obtain tenders this year for annual supplies. He 
suggests obtaining p or two prices as and when articles are 
required and accepting the most favourable, excepting cases where 
the amount exceeds £50. 


London.—KENsinGToN.— March 8th. B. of G. Six 
months' supply of 1 fittings, lamps, &o. Olerk, Guardians’ 
Offices, Marloes Road, W 

L.0.0.— March 10th. Asylums and Mental Deficiency Committee. 
Electrical sundriee. Mr. H. F. Keene, Clerk, 6, Waterloo Plane, E. W 


Manchester. — March 7th. Electricity. Committee. 
Additional tanks for feed-water softener, Stuart Street station. 
Chief Electrical Engineer, Divkinson Street. 


Newport (Mon.).—March 4th. Corporation. Twelve 
months’ supply of stores and materials for the Electricity Com- 
mittee. Mr. A. N. Moore, Borough Electrical Engineer 


New Zealand,—Dvunepin.—May. 17th. City Council. 
(1) Tramcar bodies; (2) electrical equipment. Plans, &o., from the 
Town Clerk, Dunedin.* 


Pontypridd.—March 18th.  U.D.C. Twelve months’ 
supply of electrical stores for the Electric Light and Tramways 
Department. See "Official Notices" February 18th, ... ~~ 
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Salford.—March 4th. T.C. Two 1,000-kw. and one 
500-Kw. rotary converters and two water-tube boilers. Borough 
Electrieal Engineer. 


Spain.—The municipal authorities of Alcublas (Province 
of Valencia) have lately invited tenders for the concession for the 
electric lighting of the town during a period of 20 years. 


Swansea.—March 6th. Education Committee. Electric 
lighting installation at Brynmill and Owmbwrla Council Schools. 
See “ Official Notices” February 18th. 


i ifcations for the items marked * oan be seen at the Board 
of Commercial Intelligence Branch in London. 


eed 


CLOSED. 
Australia.— The following tenders have been accepted :— 


P.M.G.'s DzPARTMERT, SYDNEY. 


400 Exe of „ distributing wire, £8,900.— Western Electric 
10 miles of rubber-insulated conductor wire, £478.—W. T. Henley's 
Telegraph Works Co., Ltd. 


P.M.G.'s DEPARTMENT, BSovTH AUSTRALIA, 


30 miles of rubber-insulated tinned-copper wire, £278.— W. T. Henley's 
Telegraph Works Co., Ltd. 


MegTROPOLITAB Boarp or WATER BuPPLY AND BzwunacrE, SYDNEY. . 


Centrifugal pumps and electric motors at Marrickville, £8,614.—Gibson, 
. Battle & Co, —Australian Mining Standard. 


ViCTORIAN RAILWAYS. " 


50 ton electric overhead travelling crane, including longitudinal cov- 
ductors, for Ba'larat workshops, 22, 160; ditto, for Bendigo workshops, 
£3,160 : £0.ton ditto, for Ballarat workshops, £1,576: 10-ton ditto, £922; 
ditto, for Bendigo workshops, £927; ditto, for Ballarat workshops, 
£917.—890the*t & Pitt. 

Hal{-watt lamps, lanterns, &c.—Aust. General Electric Co., and I. R., G. P. 
and Telegraph Works Co., at rates. — Tenders. 


- 


Aylesbury.—U.D.C. Fuel oil (22 tons) for the elec- 


tricity works: Anglo-American Oil Oo., Ltd. | 
Bexhill-on-Sea.—T.C. Accepted tenders :— 


Fan-housing for induced-draught plant at the electricity works. 
Sturtevant En #155. 


t . ; 
Pump.—G. & J. Weir, £82. f 


Bradford.—Guardians. Recommended tender: Main- 
tenance of electrical installation at the Hospital, £15 a quarter, 
Mr. Chas. Bell, 


Derby.—T.C. (Tenders accepted :— 


Two electric omnibuses, .—Edison Acoumulators, Pta. 


42,906 
Coal for the electricity works.—Parr & Sons: Mr. T. Walker; Brookhouse, 


Johnson, Ltd. ; Derby Coal Oo., Lid. ; Hall's Collieries, Ltd. 


Bl ford.— The D. C. Electricity Committee is extending the 


present contracts for annual supplies for 12 months as follows :— 


House-service fuse-boxes.—W. Lucy & Co., Ltd., 95 per cent. increase. 
 Joint-boxes.—W. Lucy & Co., Ltd., 4 per cent. increase or decrease with 
eyery 10 pet cent. variation in the ruling price of pig-iron. 

Incandesoent lampe.—Cryseloo, Lid.; Electrical Mfg. & Bupplies; and 
London and R Engineering Co., Ltd , on present terms. 

Meters. —Ferranti, „ and Electrical A tus Oo., Ltd., at present 
ruling prices as quoted. The B.T.H. Co. decline to enter into a 
contract for 12 months; orders will therefore be placed for their type 
of meter as required. 

As regards house-service fuse boxes, no reply has as yet been received 

ö from J. H. Tucker & Co. as to whether they are willing to continue the 
contract or not. 

Messrs. Foster & Co. are to supply 5,400 tons of Ibstock medium peas coal 
at 90s. 9d. per ton, and 1,500 tons each of Ibstock D. B. nuts and slack 
at an average price of 18e. 04d. per ton, over a period of 12 months. 


Glasgow.—The Tramways Committee recommends 
acceptance of the following offers :— 


Galvanised-steel wire.—John Stewart & Co., Ltd. 

91/18 cab tire cable.—St. Helens Cable Co., Ltd. 

Tubes for cs rods.—Stewarts & Lloyds, Ltd. 

Three-core cable, ozone-proof cabie, and asbestos-covered wire. —B.I. and 


Liverpool.—Recommended tenders for supply of mate- 
rials for the Electric Supply Department :— 
ated cables and wires —Liverpool Electric Cable Co.; St. Helens 
Oable & Rubber Co. 

Electric meters.—Ferranti, Ltd. 

Carbon-filament lamps.—Edison & Swan Co. 

Metallio-flament lanipa. Pope's Electrio Lamp Co. 

Stoneware troughi g, insulators, &o.—Mi idleton Fireclay Works: Doulton 
apd Co.: J. . Beard & Co., Ltd.: Callender’s Cable Co.; J. Bourne 
cad Bons; J. oon (Liverpool); Liverpool Building Material and 

nt bé ] . 
^ Electric fittings and sundries.—Sykes & Sugden, Ltd.; British Electric 
Calibrated Fuse Co. 
Cables and acces‘ories for street mains.—Callender’s Cable Co. 
Cest iron troughs and boxes for street mains.—Whyman's Foundry Co. 
. Lubricating —Bpurrier, Glazebrook & Co., Ltd.; Vacuum Oil Co. 


For the Tramways Department :— | 
Iron castings.—Moston Malleable Castings Co.: National Rail & Tramway 
Co.; Interchangeable Brake Block Co.; Jas. Allan, sen., 
Son; John Needham & Sons. 
—- . Steel gears and pinions.~F. W. Rowlands & Co. 
Labricating oils and gresses.—Vacuum Oil Co.; C. C. Wakefield & Co. 


He ` * — 


London.— ISLINdTOR.—Lighting Committee. Accepted 
tenders for annual supplies :— - : 


Cable terminal] service and network boxes, tapes, and iron castings.— 
Callender's Cable Co.; Lucy & Co.; Sykes & Sugden ; J. Gibb & Co. ; 
Dussek Bitumen Co. ; Henley's Tel. Works Co.; I. R., G. P. and Tel. 
Works'Co , Ltd. - i 

Electrics! sundries, lamps, &c.—Goodman & Co.; Cryseloo Co.; Edison 

.  &nd Swan Co. 

Cables. —B.I. and Helsby Cables, Ltd. 

Meters.—Chamberlain & Hookham ; British Westinghouse Co. 

Earthenware pipes, insulators, troughs, fire bricks, &c.— Young & Song; 
Turner & Disney, Ltd.: Koowles & Co.: Doulton & Co. l 

Transformers and c.i. tanks.— British Electric Transformer Co. ; Bheep- 
bridge Coal & Iron Co. ' 

Aro lamp globes. - Goodwin & Co. . 

Oils and lubrioants.— Vacuum Oil Co., Ltd. : 


Manchester. — Tenders accepted by the "Tramway 
Committee :— | 
J. Mackie & Son (agents for the Cornish Tin Smelting Co., Ltd.).—Block tin. 
Daimler Co., Ltd.—Foar motor-'bus chassis. 
By the Electricity Committee :— : 
Strachan & Henshaw, Ltd.—One Telpher ash-havdli lant, 
W. T. Glover & Co., Ltd.; Chas. Macintosh & Co., Ltd.; and B. I. and 
Helsby Cables, Ltd. Supplies of cable. 
Newton, Chambers & Co., Líd.—Hot-well tank and water piping. 

The E.O. has consented to the substitution of the name of the 
British Westinghouse Electric and Manufacturing Co., Ltd., for 
thet of Brown, Boveri & Co., Ltd. (London), as sub-contractors for 
a 15,000-Kw. alternator. . 

he Gas Committee has accepted the tender of Mr. R. Carlyle, 
Manchester, for the erection of a power house for electrical plant, 


Midland Railway Co.—Pope’s Electric Lamp Co., Ltd., 
has secured a renewal of its contract for the supply of “ Elasta " 
wire lamps and carbon-filament lamps to this company. 


New Zealand. — The following tenders have been 


accepted by the Publio Works Department, Welliagton :— 
Transformers.—Section 68, £949, India-Rubber, G.P. and Telegraph Works 
Co., Ltd.; Seotion 64, £705, and section £5, £579, Tolley & Sons. 
Insulators.—Bection 56, 4474, National Electrical and Engineering Co.: 
Section 57, £210, and Section 68, £219 India-Rubber, G.P. and 
Telegraph Works Co. N. Z. Skipping and Commerce. 


Salford.—Messrs. Maden & McKee, Liverpool, are to 
purchate snd remove two of the old generating sets at the 
Frederick Road station for £2,500. Messre. Andrew Koowles and 
Sons are to supply 500 tons of Trencherbone slack, at 168. 81. per 
ton, delivered. l : 


* 


FORTHCOMING EVENTS. 


Greenock Electrical Society.— Friday, Maroh 8rd. At 7.45 p.m. At the 
Temperance Institute, 19, West Stewart Street. Paper on The Life of 
Sir Charles Wheatstone,” by Mr. A. R. Macaulay. 

Saturday, March llth. Visit to Greenock Gas Works. 

Royal Institution of Great Britain.—Friday, March 8rd. At5.30p.m. At 
Albeoarie Street, Piccadilly, W. Lecture on “Corona and other Forms 
of Electric Discharge,” by f. Silvanus P. Thompson, F. R. 8. 

Saturday, March llth. At 8 p.m. At Albemarle Street, Piccadilly, W. 
Lecture on Radiations from Atoms and Electrons,” by Prof. Sir J. J. 
Thomson. 

Salford Technical and Engineering Association.—Satarday, March (ub. 
At 7 1 m. At the Royal Technical Institute. Paper on Arrangement 
and Efficiency of Boiler Plants,” by Mr. P. D. Kirkman. 

Institution of Civil Engineers. Tuesday, March Tth. At 5.80 p.m. At the 
Institution, Gt. George Street, S. W. Address on “Industrial Develop 
ment,“ by Mr. Harold Cox. l 

Rontgen Society.—Tuesday, March 7th. At 8.15 p.m. At the Institution of 
Eiecerical Kngineers, Victoria Embankment, W. C. Discussion on The 
Injurious Effects produced by X-rays.” Paper on ‘The use of Inverse 
Current,” by Mr. A. C. Gunstone. 

Association of Engineers - in-Charge.— Wednesday, March 8th. At 8 p.m. 
At St. Bride's Institute, Bride Lane, B.C. Paper on Lubrication in 
Practice,” by Mr. H. W. Pretty. 

Royal Society of Arts.—Wedoewday, March 8th. At 4.80 p.m. At John 
reet, Adelphi, W.C. Paper on “Optical Appliances in Warfare,“ by 
Mr. C. R. Darling. . 

Institution of Electrical Engineers.— Thursday, March 9th. At 8p m. At 
Vict-ria Em^ankment, W. C. Paper oa “Continuous-ourrent Railway 
Mot srs," by Mr. E. V. Pannell. 

(Manchester Local Section).—Wednesday, March 8th. Joint meet- 
ing with the Liverpool Engineering Sooiety. At the Royal Institu:ion, 
Colquitt Street, Liverpool. Paper on ‘The Modernising of an Electric 
Power Supply Undertekiog,” by Mr. E. M. Hollingsworth. 


- (Yorkshire Local Section).— Wednesday, March 8th. At 7 p.m. At 
the Philosophical Hall, Leeds. Paper on " Hire and Maintenance of 
Continuous-ourrent Motors," by Mr. H. Joseph. 


Manchester Association of Engineers.—Saturday, March lith. At the 
Grand Hotel, Aytoun Street. Peper on India- rubber and Balata Belting 


as Oonveyer and Power- transmisslon Belts," by Mr. J. Tinto. 


NOTES. 


The Batti-Wallahs’ Society.— In spite of the. bad 
weather, a hundred Batti-Wallahs and their friends gathered 
together at the Victoria Mansions Restaurant for an informal 
evening on Friday lest. Lieut. Haydn T. Harrison (president) was 
in the chair, and Mr. W. Riggs (past president) was deputy chair 
man. A large proportion of the assembly were olad in either blue 
or khaki. One of the party, Major Spittle, late of the G.W.R. 
electrical department, had only the previous evening returned from 
Flanders on short leave. One of the chief features of the pro- 
gramme was the Batti-Wallah Band, an original turn arranged by 


Mr. F. J. Collis, assisted by Messrs, Ireland, Beevor and Hornby. 
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Institution and Lecture Notes.—PETROL, STEAM 
AND ELECTRIC VEHICLES.—A paper on the above subject was 
read recently by Mr. G. Martin Gamble before the Yorkshire Asso- 
ciation of Students of the Institution of Civil Engineers, at 
Sheffield. The author referred to the increased daily radius of 
motor as compared with horse transport, pointing out the saving 
in handling of goods by the use of the latter in preference to the 
railway for short distances. As regards steam traction, he men- 

‘tioned that the time taken in raising steam, withdrawing or bank- 
ing fires and replenishing water tanks was equal to 50 10-hour 
days a year. . 

The paper contained statistics showing comparative estimated 
running costs, the figures including standing charges, interest 5 per 
cent. per annum, depreciation and insurance, but not management 
and establishment charges. Thusa rubber-tired petrol wagon of 
2 tons capacity, on the basis of 40 miles & day would cost 8 7d. per 
mile run; a 3.ton wagon, 40 M. D., 11˙2d.; a 4-ton wagon, 
40 M. P. D., 11°7d.; a 5-ton wagon, 40 M.P.D., 12'8d. A rubber- 
tired steam wagon of 3 tons capacity, 35 M. P. D., would oost 
10 6d. per mile run; and a 5-ton wagon, 30 M. P. D., would 
cost 13˙9d. As against these figures, the author estimates 
the cost of operating  2-ton electric vehicle 30 and 50 
miles per day at 10'ld. and 78d. per mile run respectively; a 


54-ton vehicle, 45 M P.D., at 10d.; and a 5-ton vehisle, 35 M. P. D., 


at 12°8d. per mile run. 

Electrie vehicle makera’ estimates, comparable with the fore- 
going, show, for a 14-ton vehicle, 32 M. P. D., 88d. per mile run; 
2-ton vehicle, 40 M. P. b., 5'7d. and 5‘ld. (two makers); 3}-ton 
vehicle, 40 M. P. p., 7 13d., and 45 M. P D, 6°69d. (two makers); 5-ton 
vehicle, 35 M. P. D., 9 ˙5d., and 40 M. P. D., 8°45d. per mile run (two 
makers). Figures of cost per ton-mile were also given, based on 
the data given above. The author admits the difficulty of pro- 
ducing really comparative data. | 


Institution of Electrical Engineers. — The special general 
meeting of corporate membera, to consider the proposed altera- 
tion of the articles of. association, for the purpose of exoluding 
alien enemy members, was held on Wednesday last; the attend- 
ance was unexpectedly large, and included many members 

_from provincial centres. The President moved the resolu- 
tion, which was seconded by Mr. C. A. Baker. An amendment 
extending the scope of the resolution to all members of alien 
enemy origin was ruled out of order, on the advice of the hdn. 
solicitor ; other questions were raised with regatd to the case 
of naturalised aliens who had not denaturalised themselves in 
their native country, with regard to the possibility of giving every 
member an opportunity to vote by means of a postal ballot, and 
with regard to the permanency of the exclusion after the war. 
The adjournment of the meeting was also moved, but not accepted 


by the President, and complaints were made that the meeting was. 


. farcical if no amendments could be considered. The President, 
who emphatically repudiated a suggestion that the Council was 
pro-German, explained that any change in the articles must first 
receive the approval of the Board of Trade, hence the impractic- 
ability of dealing with amendments to the resolution, which had 
been approved by the Board. The discussion was very animated, 

` and several members who supported the resolution intimated that 
if it did not apply to naturalised aliens who had omitted to become 
denaturalised at home they would: vote against it. On the other 
hand, it was pointed out that if the resolution were rejected a 
totally erroneous impression would be created outside the Institu- 
tion, as the sense of the meeting was unmistakably ín favour of 
the exclusion of alien enemy members. Eventually it was deoided 

that the resolution should not be put to the meeting, but that a 
new meeting should be called, at which the resolution and 
amendments could be fully considered and a satisfactory 
resolution formulated, which would then .be submitted to 
dus Board of Trade for approval. The session ocoupied about 

14 hours. 


Instit ation of Civil Engineers.—On Tuesday next the mem- 
bers will receive an address on "Industrial Development, by Mr. 
Harold Cox, In inviting Mr. Cox to address the Institution on 
this subject, the Council statee, it considered that the present time 

 ealls for. some earnest attention on the part of engineers to the 

. economio issues which, after the war, must influence profoundly 
the future of engineering, as well as the industrial aud com- 
mercial enterprises which are vital to its progress, both in this 
country and abroad. N 


Association of Mining Electrical Englneers.— In the course 
--of a paper on Some Coal-Cutting Diffieulties, read at a meeting 
in Glasgow of the West of Scotland Branch of the Association, 
Mr. H. T. Mackinnon suggested that as coal-cuttere demanded 
intelligence aud experience ju their *operation, machine men when 
first engaged should be brought to the electrical engineer-in- 
charge for examination as to their ability to discharge the work. 
Experience had shown that there was no other class of machinery 
more certain to yield a return for its proper maintenance or to exact 
. 80 severe a penalty for ita neglect than the coal-cutter of the 
modern type. Hs emphasised the necessity for standardising plugs 
for ma^hines and gate-end boxes. 
The Yorkshire Branch of the Association. on Saturday last, paid 
a visit to the Frickley Colliery, South Elmaall, by permission of 
the Carlton Min Colliery Co., whose engineer, Mr. H. Elliott, pre- 
par- d a paper describing the colliery and its plant. 


Tramways and Light Railways Association.—The Associa- 
tion has decided to hold its Congress on Friday, June 30th, in 
order not to clash with the annual Conference of the I. M. E A., 
which is provisionally fixed for Thursday and Friday, June 22nd 
end 23rd. 


Volunteer Notes, —ExsaGINEERING IxgrrruTIÓONS" V. E. C. 
—Orders for week commencing March 6th, 1916.—By -Lieut.- 
Ool. C. B. Olay, V.D., Commanding. ca A g 2 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 

Monday, Match 6th.—Seotions 1 and 2, Technical; fections 
8 and 4, Lashings and Trestle Bridging, Signalling Olass and 
Reoruits. 5 | ' 

Tuesday, March 7th.—School of Arms, 6 to 7 p.m. 

Thursday, March 9th.—Shooting for Sections 1 and 2, and Sig- 
nalling Claes. ies n " . 

Friday, March 10th.—Sections 3 and 4, Technioal; Sections 1 
and 2, Lashings and Trestle Bridging; Signalling Class and 
Recruits. 

Saturday, March 11th.— Uniform Parade, 2.45 p.m. E 

At the Parade on Saturday, March 11th, members will parade 
with the 4th Batt. Central London Regiment, and will proceed 
by train to Woldingham, where they will bs given an opportunity 
of inspecting the trench digging now being carried on there. 

Members wishing to stay in camp on March 11th at Woldingham 
must give in their names at once. 

ö E. G. FLEMING, 

Company Commander and Acting Adjutant. 
36D BATT. (OLD Bors) CENTRAL LONDON VoLONTEER HEGI- 
MENT.—Battalion Orders-by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, March 2ad, 1916 :— | 

Week-end Parades.—Saturday.—The Battalion will parade at 
Wembley Park at 3.15 p.m. under Company Commanders. .. - 

Sunday.—First Sunday in the month—The Battalion, less North 
London Platoon, will parade at Wembley Park, at 10.45 a:m. for 
Field Operations. The North London P.atoon will be attached to 
the 4th Batt. Herte. Volunteer Regiment, for these operations. 

Mr. W. Ridd will be in command of the Battalion for these 
manœuvres. The Commandant and Adjutant are appointed 
Umpires. 

Musketry.—There will be shooting at Bisley on Saturday next, 
the 4th inst. Members to Parade, in, uniform, at 12.46 p. m., 
Waterloo Station, Platform No. 6,and to report themselves to 
Sergeant Cotter. 

There will be no shooting at Acton. 


4. G. JOINER, Major and Adjutant, OB. O. 


Appointments Vacant. — Chief assistant engineer 
(£200), for the Wallasey Corporation electricity department ; shift 
engineer (£2), Borough of ‘Rawtenstail electricity department. 
See our advertisement pages to- dax. . 


E 


Cedes Electric Traction, Ltd.—The petition of the 
Tador Accumulator Oo., Ltd., for the winding up of this company 
has been allowed to stand over for a fortnight. 


A 2,000-K W. Motor-Generator.—There has recently 
been installed at station. O of the Pacifico Gas and Electric Co., 
Oakland, Cal., a 2,000.kw. motor-generator set, consisting of an 
11,000-volt, three-phase, 60-cycle synchronous motor and a 275- 
volt, 2,000-k w. shunt-wound, commutating-pole generator. 

To carry the full-load current, which is abont 8,000 amperes 
aud provide sufficient radiating surface, the commutating field 
poles were wound with soft annealed copper strips wound on edge 
and connected in parallel, . It was impracticable to use solid con- 
ductors, because a cross-section of 8 sq. in. was required. On 
acoount of the current which had to be commutated and the high 
peripheral speed of the commutator the bars had to be arch-bound 
midway between each end by three shrink rings of high tensile 


strength. Both ends of the commutator, are bored to a 


ight ha Aa 
‘and rest on similarly tapered steel rings held together by bolts. 


— 


air past the current-carrying parts. 


This construction allows the commutator bars to expand length. 
wise when heated without distorting the shape of the commutator, 
On account of the length of the commutator a brnsh-holder yoke 
is placed midway of it and the brush forks are attached so that 
they extend towards each end. Even with this construction they 
are relatively long, so the forks were made of cast-iron to give 
rigidity and copper-plated to improve their conductivity. 

All parte of the brush rigging are made comparatively heavy to 
absorb the small vibrations set up by the 250 brushes: ín the com- 
mutator. Box-type brush-holders are ‘employed, which are 
through the centre and hinged on one side, so that any holder can 
be removed without disturbing the others. u ° 

Each armature conductor consists of eight square wires in 


insulated from each other to reduce eddy current iom, which 


would be considerable with solid oonduotors of the -cross-section 


required. The ooils are insulated with mioa, fish daper and sotton 


tape, which are hot-pressed and impregnated with an ofl-proot and 
moisture-proof compound. Deflectors are attached to the front 
end of the commutator and the rear ends of the armature to force 

Although the rotating element of the set weighs 46 tons, only 
two bearings are used. Esch pedestal is provided with a large oil 
reservoir, with openings to permit the circulation of sir for cool- 
ing. The bearings are ring-oiled, but to ensure an adequate supply 
of oil the flooding system is u«ed. Small gear pumpe, belted to 
the shaft, carry oil from the reservoirs in the pedestals to the tope 
of the bearings. 

This motor-generator set, while rated at 2,000 KW., occupies a 
floor space of only 13} ft. by 21 ft., which is bat slightly more 
than the space occupied by the 1,000-Kw. sets of the um 
previously installed in the same station. Flactridal Wertd. .:. 
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Swansea Electrical Showroom. — Through the 
courtesy of Mr. Burr, the borough electrical engineer, we are 
enabled to illustrate the palatial showroom recently opened by the 
Swansea Corporation electricity department. The premises wbich 
face the gas company's showroóms in the centre of the town, were 
originally used as a bank, and contain three large rooms, one of 
which—the showroom — we illustrate, while the othersare used as 
a demonstration room and inquiry office respectively. It is pro- 
posed to hold weekly demonstrations in cooking, for which object 
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LECTRICAL SHOWROOM. 


two lady assistante have been engaged ; the room for this purpose 
accommodates 60 people. As stated in a previous issue, the show- 
room was opened by Col. Sinclair, chairmen of the Electricity Com- 
mittee, who pointed out that the chief object to be attained was to 
demonstrate to consumers, existing and prospective, the advantages 
of electricity in its various applications. | 


Re Adnil Electric Co., Ltd.—The creditors and 
shareholders of the ADNIL ELECTRIC Co., LTD., Adnil Building, 
Artillery Lane, Bishopsgate, E.C. against which a winding up 
order was made in October last, met on February 29th, at the 
Oarev Street offices of the Board of Trade, Lincoln's Inn, W.C. 
Mr. H. E. Burgess, Official Receiver. reported that the company was 
registered in 1909, and was really a revival or reconstruction of 
a previous concern, entitled Marples, Leach & Co., Ltd.: it was 
formed for the purpose of picking up that business, then in the 
hands of a liquidator. It appeared that Marples, Leach & Co., Ltd., 
had been in existence for five years, but then failed owing some 
7.500 on debentures and £24,000 to unsecured creditors. The 
greater part of the debts were due to the Bergmann Elektricitits 
Werke, of Berlin, and under the liquidation of Marples, Leach and 
Oo., the Bergmann Oo. provided cash with which to pay off the 
debentures in full and to give the unsecured creditors a dividend 
of 78. 9d. in the E. The Adnil Co. was then registered and pur- 
chased the stock of Marples, Leach & Co. from the liquidator. There 
wae also some talk of a contract to purchase the goodwill of that 
business, and in the books of this company the Bergmann Co. was 
credited with £6,000 in respect of such goodwill, for the reason, 
apparently, that the Bergmann Co. were almost the only creditors 
of Marples, Leach & Co., Ltd. That sum of £6,000 was included 
in the present liabilities of this company, but in the absence of 
‘apy contract or supporting document it could not be admitted to 
rank with the other debts. The nomiaal capital of the Adnil Co. 
was £10,000, divided into £1 shares; the whole of it had been 
iesued, and with the exception of two holders of one share 
each the lot was held by the Bargmenn Co, who accepted 
7,800 shares in payment for goods supplied, and provided 
cash in return for the remainder. The company traded 
during the first two years of its existence at a small loss, 
but since then at a profit. During the year ended June, 
1912, a profit of £638 was made, and in the following year 
the profit was £1,025, out of which a dividend of 5 per cent. was 
paid. Only a small profit was made during the year ended June, 
1914. i . , Ta 2m 
The chairman added that this company was really an agency in 
England for the Bergmann Co., and it followed that, as soon as 
war was declared, supplies from the parent company were stopped, 
and no valid reagon remained for the existence of the Adnil Co. 
The trading and business automatically stopped, but certain of the 
creditors intimated that they were prepared to continue operations 
on certain lines. Accordingly, Messrs. Marples & Leach, who 
had acted as managers, undertook the responsibility of the future 
trading, and were to take stock from the Adnil Co., and pay them 
one-third of the gross profits on the further trading, the other two- 
thirds going to Messrs. Marples & Leach respectively. The com- 
pany had, however, received the whole of the profits, and Messers. 
Marples & Leach had a claim in respect of their shares thereof. 
The winding-up order was not made against the company until 
- October, 1915, although the petition was filed in the preceding 
July, and a provisional order was made for the Official Receiver to 
take charge of the concern and protect the asseta of the company 
pending the hearing of the petition. Soon after that order was 
made. with a view to carrying on the businees, and collecting the 
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large amount of book debte, Mr. J. H. Stephens, chartered 
accountant, 6, Clement’s Lane, Lombard Street, E.C., was appointed 
special: manager. He had previously been appointed, under the 
Trading with the Enemy Act, to supervise the business. An offer 
was reoeived by Mr. Stephens from Mr. Leach to take over the 
stock at the price of 84.813, payable by instalments extending over 
two years. It followed that the liquidation must extend over that 
period. A statement of affaire had been drafted showing liabilities 
of £33 000, but from that had to be deducted the £6,000 before 
referred to as owing to the Bergmann Co. in respect of the good- 
will, thus reducing the indebtedness to £27,000. Then, with 
regard to. assete, Mr. Stephens had collected altogether £16,949, 
and after dedacting necessary payments for carrying on the 
business, he had a balance of £12,092 now in hand. There were 


. farther book debte, amounting to £10,000, to be collected, and they 


were expected to fetch £4,500; there was also a balance of £4,200 
to come from Mr. Leach for the stock, so that the total realieation 
could be estimated at 4 20.792, or, roughly, after deducting 
expenses at £20,000, to be distributed amongst creditors for 
£27,000, who would probably receive rather more than 138. 4d. in 
the £. 

A creditor inquired whether a considerable sum was owing to 
alien creditors, and in the event of those claims being dieregarded, 
the English creditors would not receive 203. in the £. 

The Officia! R ceiver pointed out that although it was the usual 
custom abroad to settle with home oreditors in full hefore taking 
English claims into account, the law in England provided that all 
creditors, whether home or abroad, should sbare alike. In this 
case the moneys due to German or other alien creditors would be 
handed over to the Pablic Trustee, who would hold them until the 
conclusion of the war. 

A resolution was passed for Mr. J. H. Stephens to remain in 
charge of the liquidation. 


Over-Run Gas-Filled Lamps in Photographic Work. 
—As shown by the accompanying performance curves for gas- 
filled tungsten lamps, the C.P. and the actinic intensity of the light 
increase much faster than the power demand when the voltage 
across a given lamp is increased above the normal operating pres- 
sure. ne instance, with a 10 per cent. increase in voltage above 
the rated value, the actinic intensity increases 50 per cent. Con- 


PER CENT AMPERES, WATTS, CR ANO ACTINIC INTENSITY 


90 100 
PER CENT VOLTS 


PERFORMANCE OF GAS-FILLED LAMPS, SHOWING ‘EFFECT OF 
VOLTAGE ON C.P. AND AOTINIC INTENSITY, 


tinuous operation at euch an over-voltage would decrease the / 
lamp's life from 1,000 hours to about 300 hours, but momentary 
over-voltage operation may not be objectionable in portrait or 
motion-picture photography, as the posing may be performed at 
reduced intensity, and the lamp later flashed to 110 per cent. of its 
rated voltage only at the time of film or plate exposure.— 
Electrical World, 


Supply Companies in France.—Apart from the dear- 
ness of other raw materials, the supply companies in France, which 
depend upon the use of coal, are seriously affected by the high 
price of the latter, owing to the national pfoduction being largely 
in enemy possession, and the enormous rise in freight rates since 
the outbreak of war having caused imported coal to reach an 
unprecedented level. At the recent meeting of the Société 
d'Electricité de Paris, the chairman mentioned that the company had 
to arrange contracte for English coal months in advance, in order 
to endeavour to obtain regular deliveries, that the company had to 
keep stocks amounting to about 30,000 tons, and that the present 
cost of the coal was from £2 168. to £3 4s. per ton. Naturally, the 
augmentation brings about automatically a similar increase in the 
charges made per KW.-hour where it is possible to secure it. But 


it is asserted that certain supply companies are specially affected 


through the dearness of coal, as their contracts with consumers are 
for the sale of energy at a fixed price, that is, at the same rate ae 
prior to the war, and, as prices are already low, many supply com- 
panies are now declared to be working at s loss at the present 
time. This state of affairs, however, does not prevail in tbe case of 
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the Société d'Electricité de Paris, whose principal customers are 
the Metropolitan Railway, the Nord-Sad Railway, the Compagnie 
des Tramways de Paris et du Departement de la Seine, and the 
Compagnie des Omnibus. The contracte with these customers and 
the large industrial consumers are arranged on a double basis, In 
the first place, the price is fixed according to the consumption of 
energy, and it is based upon the average price of coal in the 
previous year. Later on, when it is possible to ascertain the 
average prices of coal in the current year, the accounts are 
adjusted accordingly. In normal times the variations in 
the prices of coal are only slight, and the adjustments 
of ‘accounts are consequently limited to sums amounting to 
a few thousands of francs; but at present the variations in coal 
prices are enormous, and the adjastments represent several millions 
of francs which customers will have to pay to the company. The 
necessity for acoumulating large stocks of English ooal, which has 
to be paid for in cash, imposes a great charge upon the financial 
resources, and in order to keep adequate funds in hand the date 
for the payment of the company’s dividend for 1914-15 has been 
left to the discretion of the directors. In Italy, where in times of 
peace imported coal cost £1 4s. per ton, the rate rote recently to 
£8 per ton, but since then a slight decline has taken place. The 
supply companies and the tramway authorities are particularly 
-affeoted detrimentally not only on account of the high price of 
coal, but aleo owing to its scarcity. Some of the tramway com- 
panies are restricting their services, whilst others will be com- 
pelled to stop working altogether if the situation is not speedily 
remedied. A meeting of representatives of the tramway and 
lighting companies has just been held, when it was decided again 
to impress upon the Government the urgent necessity for taking 
action in the matter, especially as the State is a very large pur- 
chaeer of English coal for the railways and other purposes. 


Engineers’ Wages.—The Manchester Guardian states 
that the Joint Committe’ of Engineering and Kindred Trades 
representing the Manchester district met in Manchester on 23rd 
February. Mr. T. J. Holt, district secretary of the Amalgamated 
Society of Engineers, presented the figure» of the ballot dealing 
with the decision of the Government Productions Committee 
regarding the application for an increase of wages to engineers 
in the district. The result showed an overwhelming majority in 
favour of carrying the question forward. Another application is 
to be made to the Manchester Engineering Employers’ Federation. 
The original application was for a wages advance of 6s. per week. 
The local conference and the central conference declined to acc de 
to the claim, and the Government Productions Committee took the 
same course. It is stated that an amended application is now being 
forwarded to the Employers’ Federation, as the men are determined 
that the Manchester district ehall be brought up to the standard of 
other centres. For the men it is stated : —" Hitherto we have been 
one of the highest-paid engineering centres in the country, but 
to-day we are one of the lowest. The wages of the past have 
drawn the cream of the craftemen to this area, and, naturally, the 
prestige must be maintained. In Manchester we have only had a 
38. wages advance since the war begav. Other towns have received 
from 5s. to 7e, of a wages advance, and others again a 48. wages 
advance with a 3s. war bonus.” 


Inquiry.— Makers of Metite" brushes for slip-rings 
are asked for. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electrio tramway and railway officials, to keep readers of the 
ELEOTRIOAL REVIEW posted as to their movements. 


Central Station Officials.—The following increases of 
salary to officials in the Manchester electricity department 
were to be brought before the City Council on Wednesday of 
this week :— l 

Mr. T. BAXENDALE, constructional engineer and assistant resident engineer 
at Stuart Street. from £270 to £300 per annum; Mr. J. R. Davinson, boiler- 
house superintendent, running staff, £200 to £225; Mr. H. M. Sur. engi- 
neer-in-charge, Stuart Street, £200 to 225: Mr. W. H. Woops, engineer-in- 
charge, Stuart Street, 6200 to £220; Mr. W. H. Simpson, engineer-in-charge, 
Stuart. Street, £200 to £220; Mr. A. L. LUNN, engineer-in-charge, Stuart 
Street, £175 to £200; Mr. J. G. THomson, boiler-house superintendent, repairs 
staff. £175 to £200; Mr. W. Baxter, superintendent of electrical repairs at 


all stations and sub-stations, £158 to £175; Mr. W. Kipo, assistant construc- 
tional engineer, £163 16s. to £200. 


Out of 52 applicants, five of whom were interviewed, Mr. 
T. E. Boorusy, of Wembley, Middlesex, has been appointed 
as charge engineer at the Southwark electricity works, at a 
salary of £3 a week. Mr. W. E. BuckixcHam has been 
appointed junior engineer. There were 15 applicants for this 
post, five being selected for interview, but two only putting 
1n an appearance. 

Mr, E. W. MaRTIN, assistant distribution engineer at Wool- 
wich, is to be promoted to the position of distribution engi- 
neer (a post formerly filled by Mr. Penning, the present 
deputy electrical engineer) at à commencing ealary of £170 
a year. It is proposed to increase Mr. Penning's salary from 
£235 to £250. l l 

Mr. J. S. HOLLINRAKE, electrical engineer to Bispham-with- 
Norbreck U.D.C.. has been appointed manager to the Weaver- 
ham Electricity Supply Co., Ltd., Cheshire. | . 

The employés at the Kilmarnock Corporation electricity 
works have presented Mr. E. J. Wasa, chief assistant engi- 


neer, with a purse of sovereigne on his departure to take up 
the duties of resident engineer to the Musselburgh Electric 
Light & Tramway Co. The presentation took place at a function 
held last Friday, presided over by Mr. Neil Clark, worke 
superintendent, 195 Mr. W. E. Upton. assistant engineer. 

Mr. R. W. Kurtz, assistant electrical engineer of the 
Wimbledon B. C., has been granted a commission as Lieu- 
tenant in the Army Ordnance Department. 


General. —On Saturday evening about fifty employés and 
friends of the firm of G. R. Marson gathered at the Craven 
Arns Hotel, Coventry, for a social evening at the invita- 
tion of the firm. The manager, Mr. J. MaRsON, was in the 
chair. During the evening Mr. W. CHATWIN, an employé of 
the firm for 20 years, on behalf of the other employés of the 
fiin, presented to Mr. J. Marson a gold match-box for him- 
self, a gold chain and pendant for Mrs. Marson. A musical 
programme followed. 

The India-Rubber, Gutta-Percha & Telegraph Works Co., 
Ltd., of Silvertown, have lost another of their old servants 
in the person of Mr. ROBERT STABLES, who recently retired on 
account of ill-health after 43 years’ service. Mr. Stables who 
was born in 1850, joined the India-Rubber Co. in 1873, and 
in two or three years was made engineer-foreman. In 1884 
he was appointed manager of the rubber department, which 
eventually came under the control of Mr. C. H. Gray, one of 
the present managing directors. Mr. Stables took a great 
interest in local affairs, and a few years ago was elected 
Deputy-Mayor of West Ham. An artistic illuminated address 
(into which a rubber tree and the Silvertown Co.’s house flag 
were introduced), together with a cheque. was presented to 
Mr. Stables as a token of the high esteem in which he is held 
by his many friends at the works, at Cannon Street, and at 
the branches. Owing to the present etate ^* Me Strhtes’s 
health. two of his former colleagues. Messrs. G. Stoat and J. 
Hipwell made the presentation at his home at the Garden 


City of Letchworth, Herts., to which he recently removed. 


Mr. M. A. McLean, of the British Westinghouse Electric 
and Manufacturing Co., Ltd., Trafford Park, is serving on the 
Stretford Appeal Tribunal. 

Amongst the candidates selected by the Council of the Royal 
Society to be recommended for election into the Society is 
Mr. S. G. BROWN, | 

Mr. Ewart V. BALDWIN, for the past eight years with the 
Newcastle Electric Supply Co., has secured a commission in 
the Royal Engineers, and has joined the Electrica] Section. 

At St. John's Church, Chatham, on February 24th, the 
marriage took place of Mr. LEONARD Waris, of the electrical 
engineering staff at the shipbuilding yard of Messrs. Palmer, 
Newcastle-on-Tvne, and Miss Margaret T. Coltman. 

Mr. D. A. WALKER, draughtsman in the Wimbledon B.C. 
electricity department, who joined the London Scottish Regi- 
ment at the outbreak of the war, and was wounded in France, 


losing one of his eyes, returned to his duties in the depart- 


ment on January 3lst, on his discharge from the Army. He 


has now resigned his position, having obtained another 
appointment. 


Roll of Honour.—Second-Lieutenant R. B. DNLOP. Roval 
Engineers, repo a second time wounded, was formerly in 
the service of Messrs. Siemens at Glasgow. 

Mr. J. BayLDON, late of the 2nd Battalion Scots Guards, 
electrical storekeeper at Northfleet Engineering Works, died 
on February 17th. He took part in much fighting until 
wounded at Ypres, and was invalided ont of the Army. 

Private ANDREW Quick, late of the staff of the Gravesend 
and Northfleet Electric Tramways, Ltd., and of the 2nd Bed- 
fordshire Regiment, has been killed in action in France. 

Sergeant Francis L. Cater, who was gazetted Second-Lieu- 
tenant on February 18th, returned home ill, and is in hospital 
at E 

Second-Lieutenant E. A. E. GooprELLow. 3rd Connaught 
Rangers, who was killed on February 20th, was the only son 
of Mr. and Mrs. A. T. Goodfellow; he was educated’ at Eton 
and the Central Technical College, South Kensington. ^ where 
he was Siemens medallist and David Salomons scholar. and 
obtained diplomas in electrical engineering and in civil and 
mechanical engineering. He graduated B. Sc. End. (hons.) at 
London University, and became assistant engineer of the 
Burma Railways. but came home in April last and obtained 
a commission. He was said to be “a tremendous worker.“ 


Wills.—The late Colonel T. E. Vickers (Vickers, Ltd.) 
left unsettled net personalty amounting to £106,899. 

The late Mr. THOMAS PARKER left £13,350 gross and -£6,096 
net personalty. 

The late Mr. J. H. Tast. a director of the Indian Govern- 
ment Telegraph Department, left £28,842 gross and £26,307 
net personalty. 


NEW COMPANIES REGISTERED. 


Baughan and Co., Ltd. (143.116).— This companv was 
registered on February 25th, with a capital of 472,500 in £1 shares, to carry 
on the business of electrical, general, and consulting engineers, as formerly 
carried on by A. H. V. Boughan at London Street, Reading, as Baughan 
and Co. The subscribers (with one share each) are: G. B. Hextall. 36, King 
Street, Cheapside, F.C., solicitor; F. Sawver, 46. Fairmile Avenue, Streatham 
S. W., clerk. Private company. A. H. V. Baughan is first permanent govern. 
ing director, Registered office: S and 10, London Street, Reading. 


„SS ͥͤ ² ‚à 7—-Ã7˙ w — = 
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OFFICIAL RETURNS OF ELECTRICAL 
. | COMPANIES. 


Musselburgh and District Electric Light 2nd Traction Co., 


Ltd.—A memorandum of satisfaction to the extent of £600 on December 15th, 
-1915, of charge dated November 13th, 1905, and May llth, 1909, securing 
4590,000, has been filed. 


Rugby Lamp Co., Ltd.—Issue, on January 26th, 1916, of 
45900 debentures, part of a series of which particulars have already been filed. 
White, Jacoby and Co., Ltd. (52,494) .—Capital, £4,000 in 
£l shares. Return dated December 23rd, 1915. 3.207 shares taken up; £1 


3 share called up on 850 shares; C850 paid; £2,357 conside.ed as paid on 
357 shares. Mortgages and charges: 41,380. 


British Electrical Export Co., Ltd. (133,028).— Capital. 
£2,000 in £1 shares. Return dated January 5th, 1916. 103 shares taken up; 
£103 paid. Mortgages and chakges: Nil. 


City of Freetown (Sierra Leone) Electricity Co., Ltd. 
(138,058).—Capital, , 000 in £5 shares. Return dated January 31st, 1916. 
All shares taken up; £1,000 paid. Mortgages and charges: Nil. 


National Electric Engineering Co., Ltd.—Capital, £5,000 


in £1 shares. Return dated January 3rd, 1916. 2,659 shares taken up; £54 


paid: £2,005 considered as paid. Mortgages and charges: Nil. 

Bogota Telephone Co., Ltd. (69,059).—Capital, £45,000 
in £1 shares (90, pret. and 25,000 def.). Return dated November 26th, 
1915. 18,200 pref. and 18,607 def. shares taken up; £l per share called up 
on 9,200 pref. and 18,607 def. shares; £27,807 paid; £9,000 considered as 
paid on 9,000 pref. shares. Mortgages and charges: Nil. 


Bourne End Electric Installation Co., Ltd. (98,428).— 
Capital, £5,000 in £1 shares. Return dated December 30th, 1915. 1,000 
shares taken up; £7 paid; £993 considered as paid. Mortgages and charges: 
. £3,000. ‘ ` 


CITY NOTES. 


French Electrical Companies. 


The Compagnie Générale Francaise de Tramways proposes 
to pay a dividend of £1 per share for 1915, as compared with 
16s. in 1914; the Tramways de Rouen £1 4s. per share, or 6 
per cent., for 1915; and the Tramways d'Amiens 5 per cent., 
as against 4 per cent. in 1914. 

The accounts of the Société Hydro-Electrique des Busses 
Pyrénées for 1914 show an increase in the receipts as coin- 
pared with the preceding year, but the inconsiderable profits 
have not permitted of the payment of a dividend. The eitua- 
tion of the undertaking improved in 1915, owing to the 
demands for power on the part of local works engaged on the 
production of war materials. i 

The Société Est-Lumiére, of Paris, reports that the receipts 
in 1914-15 experienced a decrease simultaneously with a growth 
in the working expenses owing to the war, and the number of 
new consumers, which exceeded 23,000 in 1913-14, increased 
hy scarcely 2,000 in the past year; whilst the consumption of 
old customers was much less than formerly. After several 
years of progressive expansion, the gross receipts in 1913-14 
reached £215,000, and the gross profits £89,000, the figures 
for the past year being £182,000 and £49,000 respectively. 
The net profits receded from £74,000 in 1913-14 to £29,000, 
but no dividend has been paid for either year, as the company 
is reserving its funds for the purpose of development works. 

The report of the Société d'Electricité de Paris for the year 
ended with June 30th, 1915, states that the period included 
the first 11 months of the war, when industrial depression 
wag the most marked, and it only experienced slightly the 
effects of the resumption which is growing month by month, 
and is tending to increase the sales of energy to the transport 
companies and large manufacturers in the vicinity of Paris. 
Under the prevailing circumstances, the works carried out at 
the Saint. Denis etation were of little importance, and no addi- 
tion was made to the supplementary installations and acces- 
sories. The sales amounted to 85,510,000 Kw.-hours, as con- 
trasted with 145,213,000 kw.-hours in 1913-14, and the net 
profits reached £105,000, permitting of the payment of a 
dividend of 8 per cent., or 16s. per share. 

The Société L'Ouest-Lumiére, which made regular progress 
year by year down to the outbreak of the war, suffered froin 
this event and the advance in the cost of coal and of other 
raw materials. While the nuinber of new customers increased 
by 16.000 in 1913-14, that in the following year scarcely rose 
by 2,000, but the company has the good fortune of possessing 
in its area of supply many industries which are working for 
the national defence. and which are expected to be transformed 
after the war. especially in the case of the many new works, 
&) as to produce articles formerly procured from Germany. 
The gross receipts in 1914-15 amounted to £240,000. as com- 
pared with £335,000 in the previous year, and the net profits 
were £65,000 and £124,000 respectively. A dividend at the 
rate of 2s. 9d. per share has now been declared for each of 
the past two years, this contrasting with 5s. 7d. per share 
in 1912-13. | 

The directors of the Société L'Eclairage Electrique, of Paris, 
report that the Lecourbe works, which was disorganised at 
the beginning of the war through the withdrawal of mobilised 
workers, was not brought to a standstill, but continued the 
construction of machinery and executed important deliveries 


, £38,576. 


Supply Co., Ltd. £138,964 


, 923,111 


either from stock or from manufacturing. The work carried 
out at the cable factory at the Jarville works wae the produc- 
tion of wire, whilst conductors and cables were made at the 
works in the Rue Bolivar. In the case of the Colombes 
worke, whieh was closed on the opening of the war, work on 
copper was resumed in October, 1914, together with the pro- 
duction of tubes and small appliances, which were in great 
demand. The works in the Avenue de Choisy was very 
actively occupied, and received large orders for elecírical 
plant and lathes. The net profits realised in 1914-15 amounted 
to £42,000, and a dividend at the rate of 5 per cent. has been 
declared. 
| The profit for 1915 was 434, 955, plus 
Chelsea £3,111 brought forward and £2,312 for in- 
Electricity terest. After paying debenture interest and 
Supply Co., Ltd. redemption fund, putting £14,720 to credit 
of reserve for renewals, depreciation, and 
contingencies, writing off £1,089 for cost of extinction of 
founders’ shures, writing £1,000 off investments, paying 6 
per cent. on the preference shares, and 4 per cent. on the 
ordinary. for the year, £4,293 is to be carried forward. 5,564 
lamps (equiv.) were added during the year, making the total 
319,810. The units sold were 4,192,892, a decrease of 149,990 
for the year. Annugl meeting: March 68th. i 


The net revenue from investments, &c., 


Underground in 1915, after deducting general expenses, 
Electric and including the amount brought forward, 
Railways Co. was £707,370. After paying 44 per cent. 


of London, Ltd. on the bonds due 1933 and on the three-year 

secured notes due 1917, the surplus is 
£580,618. This is dealt with thus: - Payment under the guar- 
antee on Central London Railway assented stocks, £26,931; 
interest at 6 per cent. on first cumulative income debenture 
stock due 1945, £76,380; interest at 6 per cent., plus income- 
tax, on 6 per cent, income bonds due 1948, £438,731, leaving 
The income from investments was £680,741, as 
against £684,626 for 1914, a decrease of £3,884, or .57 cent. 
Notwithstanding the abnormal conditions resulting from the 
war, the aggregate income from all sources was well main- 
tained. Annual meeting: March 10th. 


During 1915 the business of the company 

British continued to show most satisfactory results. 

L. M. Ericsson The net profit, after charging £11,882 for 
Manufacturing depreciation, and £2,500 for debenture in- 
Co., Ltd. terest, is £22,593, plus £7,023 brought for- 
ward. After paying the preference dividend, 

£9,000 is to be put to reserve, 8 per cent, (free of income-tax) 
13 to be paid on the ordinary shares, the same as for 1914, 
carrving forward 46.616. The death is recorded of Mr. P. G. 
Wayne, a director, but the vacaney is not to be filled up at 


present. Annual meeting: March J5th. 
Sir Henry Mance, addressing the annual 
Davis & meeting on February 24th, said that the 


Timmins, Ltd. report from the financial point of view was 
highly satisfactory, but the results were in 
a great measure due to abnormal conditions due to the war. 
They must not expect that at the conclusion of hostilities they 
would immediately return to the normal state of things exist- 
ing before the war. Business relations would take some time. 
to re-adjust themselves. In regard to the Excess Profits Tax, 
the exact amount that they would have to pay was not yet 


ascertained, as no doubt the Government would require to 


eee that the accounts were prepared in exact accordance with 
their views. It was, however, certain to exceed £10,000. Mr. 
G. E. Davis, the.managing director, who followed, said that 
they had had to work hard and long to secure the year's 
results. A vear ago he said that no man could tell what the 
difficulties of obtaining supplies of metal, &c., used in their 
manufactures night be in the near future, and that applied 
even more so to the conditions that obtained to-day. No 
supplies could be obtained except against cash im advance, 
and that meant that a big bank balance was needed. Their 


-order-book was naturally congested, and they were anxious 


to cause their regular customers as little inconvenience as 
possible. | 

The directors report to the following 
Charing Cross, effect for 1915 (the figures in parentheses 

West End & ure for 1914) :— l 
City Electricity West End Undertaking.—Gross earnings, 
(£142.056): expenses, . excluding 

depreciation, £70,068 (£09,077); net earn- 
ings, £68,805 (472.400), plus 418.000 brought forward, interest 
accrued for 1915 42.978, and transferred from general reserve 
(income) 46.000. The available total is £95,873. Out of this, 
debenture interest requires £17,829, depreciation £22,000, pre- 
ference dividend £18,000, and 5 per cent. 1s paid on the ordin- 
ary shares, the same as for 1914, carrying forward £18,044. 
There are now connected to the mains in the West End 718,028 
(equiv.) lamps, as follows: Lighting, 458,345; heating, 36.572; 
(8.982 H.P.) in motive power. Units generated, 
5.934.552; bought, 8,454,628: sold, 11,440,835: used on works 
and in transmission and distribution, 2.948.345. Public lamps, 
303; units sold for publie lighting. 313,033, 

City Undertaking.—Gross earnings, £158.357 (£153,680); 
expenses, £094,599 (486.983); net earnings, £63,767 (£66,706), 
plus £18,000 brought forward. The available total is £81,767. 
Out of this, £30,459 is required for interest on debenture 
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stock, loans, and advances, the preference dividend absorbs 
418.000, 415.308 is put to general reserve (income) account, 
leaving £18,000 to carry forward. There are now connected 
to the city mains 722,700 (equiv.) lamps, as follows: Light- 
ing, 321,675; heating, 57,516; motive power, 343.509 (13,814 
H.P.). Units generated, 29,631,120; bought, 172,554; sold, 
24,034,857; used on works, &c., 5,768,817. 


d. ez The profit for 1915 was £13,340, including 
Oxford Electric £1,055 brought forward. Debenture and 
Co., Ltd. other interest requires £2,016, there is writ- 
ten off hire-purchase installations 4686, 
5 per cent. is paid on the pref. shares, and 6 per cent., less 
income-tax, on the ordinary, £1,000 is put to reserve and 
lant renewal account, and 4968 is carried forward. The 
einand for light decreased owing to the war, and the heavy 
cost of fuel also adversely affected the revenue. Mr. E. A. 
Beavers has been elected a director in place of the late: Prof. 
T. L. Bullock. Annual meeting: March 7th. 


For 1915 the profit was £13,691, and after 


Torquay deducting debenture charges there remains 
Tramways £6,511, plus 4897 brought forward. To 
Co., Ltd. reserve and renewals £2,500 is put, 31 per 


cent. (the same as last year) 1s paid on the 
ordinary shares, and £914 is carried forward. The traffic 
revenue fell from £28.414 to £28,070, the passengers carried 
from 4,366,227 to 4.293.177, and the car miles run from 627,140 
to 620.756. The average receipts per car mile fell from 10.87d. 
to 10.85d.. but the average receipts per passenger increased 
from 1.56d. to 1.57d., and the cost of energy per car mile 
from 1.83d. to 1.91d. At the annual meeting held on Febru- 
ary llth. the chairman, Mr. W. B. Cowntr (who presided 
in the absence of Mr Schlesinger through illness) said that 
the result was a good testimony to the stability of the under- 
taking. The receipts this year so far showed an increase of 
4253 over those to the same date last vear. Under the agree- 


ment with the Corporation it was provided that when the 


market price of suitable coal exceeded 20s. per ton, the price 
of current could be increased by agreement. or by an amount 
to be settled by arbitration. The Corporation had intimated 
that they intended to charge an extra 4d. per unit, which 
they considered grossly excessive: arbitration would, there- 
fore, probably be resorted to. If the price awarded by the 
arbitrator materially affected their costs, they would have 
io re-arrange their services and stages. The total operating 
cost per car mile run was 6.09d., against 6.36d. in 1914. The 
chairman expressed appreciation of the services of the mana- 
ger, Mr. H. J. Nisbett, and his staff. A number of women 
conductors were at work and giving entire satisfaction. 


At the annual meeting on February 25th, 
Newcastle-on. Dr. J. B. Simpson said that during the 


Tyne & District year third mortgage debentures for £30,000 


Electric were issued to provide for the erection of 
Lighting new plant at Newburn, which came into 
Co., Ltd. oneration at the beginning of the year; that 


plant had enabled them to reduce the works 
costs. Loans had increased by 439.395. the money having 
been expended in erecting plant to supply energy for power 
purposes. This plant had only recently been put into com- 
‘mission, and it would further reduce the works costs. The 
capital expenditure during the vear was £48,817. As they 
were unsble to obtain delivery of full quantities of coal con- 
tracted for, they had to purchase coal in the open market, 
and it had adversely affected the profits. To meet the addi- 
tional costs the price for energy supplied to ordinary cus- 
tomers was raised ae from the June quarter meter readings. 
The total gross receipts for electrical energv showed an in- 
crease of £9,301 over 1914. The loss of receipts due to light- 
ing restrictions was £3,700, but this had been compensated 
for by the increased demand for power. The net profit for 
the vear was £15,965, an increase of £555. In view of the 
exceptional circumstances due to the war, and the uncer- 
taintv of what was before them, the directors decided that it 
would not he wise to recommend the payment of a dividend, 
believing that in these times a cautious and conservative 
policy was essential. 
Mr. R. H. Bexson, presiding at the annual 


London meeting on February 24th, said that after 
Electric Supply his warning of last year regarding the set- 
Corporation, back which was inevitable during war-time 


Ltd. owing to the price of coal and restricted 

i lighting, they would not be surprised to œe 

that, while the gross revenue broke the record at £213.964 
against 4191. 196. the net revenue was only 477.687, against 
£03,234. Owing to the higher coal and wages costs, the cost 
per unit sold was nearly 4d. instead of 4d. The present net 
revenue had only been twice exceeded. This vear the amount 
put to reserve was double the amount paid in dividend. He 
wished it were more, but it was a substantial amount against 
the risk of purchase in 1931. In anxious time when there 
was less profit, the work and responsibility of the staff. were 
hardest. Thex could realise what a trving thing it had been 
to generate and sell 50,757,581. units, against 46.343.065 in 
1914, under war conditions, with depleted staff and irregular 
supnlies of indifferent coal, requiring careful selection. and 
sorting. Special thanks were due to Mr. Partridge and tho 
staff. and to the managing director. But for the war they 
would have had a record year—£20.000 more net revenue. or 
even more. He must not predict now as to the future; they 


had just got to keep things tegether as best they could, and 
so be ready when peace came to supply their customers as 
usual. Mr. R. STEWART Bain, the manage director, fol- 
lowed with the usual technical particulars. e capital expen- 
diture of the year was chiefly for a new battery of boilers and 
accessories, and the laying of five miles of new mains, princi- 
pally for industrial power, which continued eatisfactorily to 
increase. The total H.P. of motore connected was 15,683 H.P., 
and contracts for a further 1,500 H. p. had been received. The 
receipts were up by nearly £23,000, and the expenditure by 
over £38,000 (coal accounted for over £30,000 of that, and the 
balance was increased wages, both due to the war). They 
consumed 90,000 tons of coal at 19s. 9d. per ton, as against 
73,000 tons at 148. ld. in the previous year. There had been 
great difficulty in getting deliveries owing to shortage of 
steamers, and the bulk had been delivered by rail. It had 
been of an inferior quality, which meant larger quantities at 
greatly increased prices. The difficulty of obtaining an 
adequate supply of coal had not diminished since the last 
meeting. While the cost per unit sold increased from 0.50d. 
Na the average selling price advanced from 0.94d. to 
96d. 

Mr. J. Browne MARTIN, presiding at the 


Westminster annual meeting on February 23rd, said that 
Electric Supply they had had to contend with many ad- 
Corporation, verse causes, and shareholders would be 

Ltd. prepared for reduced profits. The normal 


expansion of business had naturally been 
checked, and they had suffered considerably from the lighting 
restrictions. Rigid lighting economy had been practised by 
many consumers. The total output showed a slight increase, 
but the revenue decreased by 44.080. This was due to the 
large increase of 1.010.000 in units sold for power, heating, 


and cooking, whilst those sold for lighting were less by 
750.000. Some of the generating costs had risen appreciably; 


distribution costs were much the same as last year. Carbons 
for street lighting cost more by £700. as before the war they 
came from Germany. Fortunately, the company held a large 
stock, so that the full effect was not felt in 1915. This year 
there would be at least a further £1,000 increase. An increase 
of £735 in management expenses was duc to extra wages 
owing to enlistment of so many of the staff. They had set 
aside £23,500 to depreciation, as against 430.868 in 1914, in 


accordance with the recommendation of Sir A. B. W. Kennedy, . 


the engineer-in-chief, who reported to the board on the matter 
some, time ago. In the early days of the company they put 
very little aside to depreciation, but as soon as the revenue 
was sufficient they increased the sum to make up for fhe 
deficiency in the early years. This had now been made good, 
and they would henceforth be able to reduce the rate. The 
fund now amounted to £316.000, the whole of which had been 
provided out of revenue. They had reviewed the whole of 
their investments. and set aside out of revenue 42.500 to pro- 
vide against losses on realisation. That practically agreed 
with the ascertained loss on the investments realised during 
the past year. They had sold some of their American eecuri- 
ties, and offered others on loan to the Treasury. The proceeds 
had been invested in War Loan and Treasury Bills. which 
together aggregated upwards of £70,000. In December, 1914, 
and March, 1915, they considered the question of raising 
charges to eonsumers, but decided not to do so then. In June 
last, however, they received a notice increasing the assess- 
ment, and they were faced with much heavier charges for 
coal and increased wages, and reluctantly they raised the 
price by 10 per cent, so that the shareholders should not 
carry the whole of the burden. The increase took effect in 
the last quarter of the vear only. Owing to the uncertainty 
of the coal supply, special arrangements were made for storing 
large quantities, and this had increased the cost per unit 
generated. Having failed to obtain any substantial relief 
from the Assessment Committee. they were appealing to 
Quarter Sessions. Their chief assistant engineer, Mr. C. O. 
Grimshaw, had been occupied with important duties under 
the Metropolitan Munitions Committee. They had lost a col- 
league from the board in Mr. Hayes Fisher, who had been 
appointed to the post of Parliamentary Secretary to the Local 
Government Board. They did not propose at present to fill 
the vacancy. Mr. Hordern, their manager, was serving as & 
Commander in the Royal Navy. Their mains superintendent, 
Mr. W A. Jones. was with the Forces in Egypt, and nearly 
all elisible men had been attested. They had 97 emnloyés 


(roughly one-third) on active service—one had been killed. 


another was missing, ten had been wounded, and three were 
sick in hospital. It had been difficult at times to carry on 
the work of the company efficiently in all departments. The 
Chairman alluded to the death of Mr. Frank Iago. who re- 
signed the secretarvship after 27 wears! service last August. 
Mr. W. A. Pearman, who had been their accountant for 2f 
years. had heen appointed to succeed him. The meeting 
passed a vote of thanks to the special constables who bad 
guarded the company's premises. 


Jarrow & District Electric Traction Co.. I. td.— The 
revenue for 1915 was 48.855. an increase of 4986. After 
deducting expenses, also debenture charges, putting £500 to 
renewals, there remnined 42.911, plus £1.026 brought forward. 
Of this, £40 is to be put to reserve, 4 per cent. is to be paid 
on the ordinary ehares, and £1,040 carried forward. Annual 
meeting: March 6th. 
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. At the annual meeting, in Edinburgh, Mr. 

Fife Tramway, WM. Low eaid the Dunfermline and Dis- 
Light and trict Tramways Co. had paid over to this 
Power Co. company by way of dividend and manage- 

" ment fees 413, 650, compared with £15,259 

for 1914. An. extension of time in which to build certain tram- 
ways had, after a very stiff opposition, been granted. Regard- 
ing the power and. lighting business, the growth had n 
quite satisfactory, but al] properties of this kind had been 
hard hit hy increased ¢oste, particularly in fuel. Fortunately, 
they. carried out large extensions during 1913 and 1914, which 
enabled consumers E be supplied and current to be generated 
more economically. The total revenue received from the Fife 
Electric Power Co. and the- electric lighting undertakings as 
dividends, profits, .and fees amounted to £13,507, an increase 
of £2,291, which was satisfactory. The additions to the power 
station plant had been completed. Regarding the revenue to 
be anticipated from the combined properties during the cur- 
rent year, short of some entirely unforeseen contingency, 
there should be a net result rather better than that of last 
year: | 


— 


South London Electric Supply Corporation, Ltd.—The 
gross: receipts in 1915 were £54 489, and the expenditure was 
£27,553. Including £2,899 brought forward, £30,127 is avail- 
able. After placing £6,248 to depreciation, paying debenture 
and other interest, also 6 per cent. pref. dividend, 5 per cent. 
is to be paid on the ordinary shares, leaving £3,010 to be car- 
ried forward. There were added 25,652 new lamps (900 Kw.), 
making the total 366,518 (12,820 kw.). The units sold were 
6,318,140, an increase of 164,899. Units generated, 7,926,950. 
Annual meeting : March. 7th. | | 


Tyneside Electrical Development Co., Ltd.—For the year 
ended January 31st the profit was £2,602, plus £3,427 brought 
forward. After paying 6 per cent, per annum on the preferred 
ordinary ahares, 10 per cent. on the deferred ordinary shares, 
and -transferring to general reserve £1,000, £3,654 is to be 
carried. forward. The balance of the amount now unpaid on 
the preferred ordinary shares during 1916 is to be called up. 


New York Telephone Co.—Year 1915: Telephone earn- 


ings, $77,748,217 ($3,836,159. inc.); telephone expenses, 
$60,114,87 ($2,372,479 inc.); net telephone earnings. 
817.633,340 (981,463,680 inc.); other. income, 81.877, 200 


($7,806 inc.); total net earnings, $19,510,540 ($1,471,486 inc.); 
interest charges, $4,049,103 ($21,971 inċ.); balance, $15,461,437 
($1,449,516 inc.); dividends. declared (8 per cent.), $10,008,579; 
balance to surplus and. reserves, $5,452,858 ($1,449,515 inc.). 
Financial News. 


Telegraph Construction and Maintenance Co., Ltd. — The 
accounts for 1915 show a net profit of £108,707, after charging 
the interest on the debentures, plus £111,406 brought for- 
ward, making £220,114. In addition to the interim dividend 
of 5 per cent., the directora propose to distribute a further 
dividend of 10 per cent., together with a bonus of 12s. per 
share, free of income-tax, and to put to reserve fund £20,000, 
leaving £110,474 to be carried forward. 


' Stock Exchange Notice.—The Committee has ordered the 


undermentioned to be quoted in the official list : — 


Bombay Electric Supply & Tramways Co., Ltd.—Further issue of 12,000 
ordinary shares of £10 each, fully paid, Nos. 120,001 to 132.000: and £10,000 
5 per cent. second mortgage debentures of £100 each, Nos. 2,001 to 2,100. 


County of London Eleetric Supply Co.. Ltd.—The 
directors recommend à final dividend on the ordinary shares 
at the rate of 9 per cent. per annum, less income-tax, making 
7 percent. for the year, the eame as for 1914. £40,000 has 
been placed to reserve for depreciation, leaving £14,000 to 
catry forward. | 


Nerthallerton Electric Light and Power Co., Ltd.—At the 
annual meeting on February 23rd, the directors reported a 
net profit of £496, which is to be credited to reserve. 4500 
was written off plant for depreciation. 


City of London Electric Lighting Co., Ltd.—After nlacing 
£50, to reserve and paying 6 per cent. on the preference 
shares, and 8 per cent. pn the ordinary shares (as against 9. 
per cent. for 1914), £17,500 is to be carried forward. 


: Metropolitan Electric Supply Co., Ltd.—The directors 
rétommend a final dividend at the rate of 2 per cent., making 
a totnk of 3 per cent. for 1915, as against 34 per cent. for 1914, 
placing £27,000 to reserve, and carrying forward £4,978. 


Calcatta Electric Supply Corporation, Ltd.—The units 
sold to consumers during the four weeks ended January 28th 
were -1,364,635, compared with 1,092,022 in the corresponding 
four weeks of 1915. 


Tramways, Light and Power Co.. Ltd.—Including 1.712 
brought forward, the receipts for 1915 were 432.213. After 
rdeeting debenture charges and paying 6 per cent. pref. divi- 
dend, £3,348 is to be carried forward. 


Automatic Telephone Manufacturing Co., Ltd.—4A divi- 
defid of 4 per cent. on the ordinary shares for 1915, writing 
off £11,500 and carrying £6,774 forward, is announced. For 
1914 the dividend was 3 per cent. 


^ 


Lancashire United Tramways, Ltd.—For 1915 the traffic 
receipts were 490, 578; miscellaneous receipts and electrical 
energy sold produced £6,249. Less working expenses £54,033. 
cost of generating electrical energy sold £4,096, general charges, 
£5,240, rent of leased lines £5,191. Add dividend on holding 
in New St. Helens and District Tramways Co., Ltd., £1,534, 
making profit of combined undertaking £28,901. The interest 
and dividends received from the operating companies together 
with sundry receipts, amounted to £14,017. After deducting 
interest on prior lien debenture stock and expenses, there 
reinains £198, which has been carried to depreciation account. 
There is also a balance on the year'a working of the operating 
companies, after payment of interest and dividends before- 
mentioned, of £16,203.— Financier. 


Electro Bleach and By-Products, Ltd.—For 1915 the pro- 
fits, after allowing for depreciation, &c., are £25,574. After 
hargiet debenture interest. and writing 20 per cent. off 
the preliminary expenses a net profit of £22,924 remains. The 
directors recommend a dividend of 7 per cent. on the ordinary 
shares, placing £4,000 to reserve, and carrying forward £722. 
The profit is below expectations owing to the war and failure 
to obtain delivery of new plant.—Financial Times. 


Mackay Companies.—Quarterly dividend of 14 per cent. 
on the common shares Is announced. 


STOCKS AND SHARES. 
| )J TUESDAY EVENING. 

Until the new War Loan is out, markets are bound to be 
more or less under the shadow of ite coming. The buyin 
of the 44 per cent. issue has ceased, and there is a genera 
slackening of prices in other investment departments. At the 
same time, the tone round the markets is one of confidence 
and steadiness. The frenzied battles round Verdun are taken 
as an omen of the German onslaught at its apex; and, this 
having been repulsed, there is much satisfaction at the result 
of a movement which must have cost the enemy terrible toll 
in life and munitions. ' So that where dulness is perceptible 
in prices, it may be ascribed to the coming of the new War 
Loan, à King Charles’ Head that will probably have a knack 
of getting into Stock Exchange reports until the terms of the 
issue are actually known. 

The City of London Electric Lighting Co. has declared a 
dividend of 10s. a share, making 8 per cent, for the year, as 
against 9 per cent. paid for 1914. This is a slight disappoint- 
ment, because most people had been expecting the company 
to repeat its previous performance. There was a small decline 
in the price of the shares upon the announcement; it is 
argued, however, that 8 per cent. in these difficult days is an 
achievement by no means despicable. 

The County of London Electric Supply Co. declares a divi- 
dend of 9 per cent., making 7 per cent. for the year, and so 
maintaining ite previous rate. This came up to expectation, 
as foreshadowed here already; the price of the shares has 
risen 4 to 103. There is not a great deal doing in tbe other 
Metropolitan issues; but, the dividends being out and the 
worst known, it seems that there is rather a tendency for 
people to buy electric lighting shares again, and quite possibly 
the market may now slowly recover. 

Gossip has it that matters are none too peaceful on the 
board of one of the electric light companies concerned with 
the supply of current for power and lighting purposes. One 
section of the board is puderstood to favour the adoption of 
such & price for current as would probably check any wide- 
epread demand for it, while others take a more liberal view 
and point to the prices being obtained by kindred companies 
as the best criterion to measure what customers would be 
likely to pay. There may be lively scenes at one of the meet- 
ings to be held in the near future, and the outcome is awaited 
with a good deal of interest. 

In the railway market there is very little fresh of interest. 
If anything, the tone is heavy as a whole. The reporte have 
now been issued by the various companies concerned in the 
Underground group; and while they mostly show good results, 
progressive in character, there is nothing sufficiently startling 
in them to attract the attention that leads to buying. Under- 
ground Electric income bonds are amongst the popular stocks 
for the time being, no doubt in consequence partly of the 
fact that the present quotation carries £3 net interest; the 
price will be ex this interest on "Wednesday. The shares 
fluctuate spasimmodically, and both kinds show improvements 
this week. 

Globe Telegraph ordinary strengthened $ on the declaration 
of the usual quartely dividends of 3s. on the preference and 
Ja. on the ordinary, payable on March 31st. The market for 
telegraph issues as a whole is steady, falls of 3 in Western 
Telegraph ordinarv and $ in Anglo-American preferred being 
associated with a little selling on behalf of decensed accounts. 
Eastern ordinary lost 4, but Great Northern Telegraphs are 
an equal amount to the good. The Government's price for 
New York Telephone bonds is lower at 1001, or 104 for dollar 
bonds. Callenders lost their 5s. rise of last week, and Henley 
preference were marked down to 4. 

Mexican industrial issues are lower, and further falls have 
occurred of two or three noints in the common shares and 
the bonds of the Mexico Tramways and the Mexican Light 
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and Power Companies. Curiously enough, there is still a 
demand for Mexican Railway issues; but the utility descrip- 
tions some of the holders are trying to sell, rather than join 
the committee that has been formed for the protection of the 
bondholders, the obvious reason for euch attempted selling 
being that the proprietore have lost both hope and patience. 
Auglo-Argentine mway 5 per cent. debenture stock is 
easier, and Brazil Tractions fell to 51 on the course of the 
exchange being unfavourable to holders. British Columbia 
Electrics are dull. 

The Public Trustee, as executor for a deceased holder of 
£12,960 income eecurities of the British Electric Traction Co.. 
has appealed against & reduction of the B.E.T. capital; and 
the case came before the Court on Monday. The counsel in 
support of the appeal pointed out that the resolutions in 
favour of the reduction in capital had been Mene Ae rir 
and demurred to the statement of the Master of the 8 that 
the company appeared to have had a disastrous record. The 


hearing was adjourned for further evidence on behalf of the 


company. 

Copper ehares are a little irregular, after having been in 
the ascendant in consequence of the sensational rise in the 
price of metal. The rubber share market is one of the best 
in the Stock Exchange, as it is certainly the busiest. Upon a 
recovery in the price of the material to 3s. 9d. per Ib., a fresh 


impetus was given to buying of the shares; and the appetite | 


of the public for investment varieties appears to be as keen 
as ever. 


The following is our representative list of securities con- 


nected with the various electric markets :— 


SHARE LIST OF ELECTRICAL COMPANIES. ` 


Home ELECTRICITY COMPANIES. 
Dividend Price 


— Feb. 29, Rise or fall Yield 
1914. 1915. 1916. this week. p.c. ¢ 
Brompton Ordinary .. .. 10 — 1 — £26 18 4 
Charing Cross Ordinary os 6 6 - 7 210 
do. do. do. 4% Pref.. 43 43 81 xd — 6 18 
Chelsea T" EA cx s 5 4 84 - R 18 
City of London  .. 2n .. 9 8 114 — $ 6 14 
do. do. 6 percent. Pref. 6 6 108 — 3 6 14 
County of London 85 - 7 7 103 +} 6 16 
do. 6 per cent. Pref. 6 6 103 — 6 17 
Kensington Ordinary .. 95 9 7 6 — 7 10 
London Electric .. " vs 4 8 lk — à 718 
do. do. 6 per cent. Pref. 6 6 s - 7 1 
Metropolitan Ss $a a 4 8 — } 8 4 
do. Aj, per cent. Pref. 4 43 8 = 7 to 
St. James’ and Pall Mall .. 10 8 d" = B 18 1 
South London T 5 b — 6 8 
South Metropolitan Pref. 7 q 14 — 6 14 
Westminster Ordinary .. 9 7 5] xd — 6 1 
TRLEGRAPHS AND TELEPHONES. d 
Dividend, 
1914. 
Anglo-Am. Tel. Pref. 6 100 — ĵ 6 0 0 
do. f. 33/6 31 — 714 8 
Chile Telephone .. 8 0 — . 6 5 6 
Cuba Sub. Ord. 5 7 — 6 9 0 
Eastern Extension 7 123 — * 6 0 
Eastern Tel. Ord. 555 7 1:7 — À 6 5 6 
Globe Tel. and T. Ord. .. 6 108 +3 *6 10 6 
do. Pref. 6 10 — 600 
Great Northern Tel. 22 843 * i 676 
Indo-European... ee 18 49 — 615 4 
Marconi a 5 138 — 5 8 1 
New York Tel. 43 : 4} 100 + 1 M 9 4 
Oriental Telephone Ord. 10 1 = . 518 6 
United R. Plate Tel. 8 = 7 19 0 
West India and Pan. 1 M — 9 10 6 
Western Telegraph 7 122 — $ *6 6 0 
Homer Rats 
Central London, Ord. Assented De 4 68 —1 617 8 
Metropolitan ara 88 x s% 1 — j 7 0 
do. District .. M . Ni 1 + Nil 
Underground Electric Ordinary  .. Nil 138 + 57 Nil 
do. do. .. .. Nil + 84. NU 
do. do. Income 6 86 + 8 2 0 
FoREION Trams, &c. 
Adelaide Sup. 6 per cent. Pref. oc: 6 4i xd = 631 
Anglo-Arg. Trains, First Pref. M 5h 4a — 618 6 
do. 2nd Pre 53 — 711 3 
do. 5 Deb. 5 —1 6 7 5 
Brazil Tractions .. 22 i RA 4 61 —1 617 8 
Bombay Electric Pref. .. 255 ; 6 10 xd — 600 
British Columbia Elec. Rly. Pfce. .. 5 65 = 9 110 
do. do. Preferred ..  — 81 — Nil 
do. do. Deferred . — 8¹ — Nil 
do. do. Deb. 4} 64 — 6 13 10 
Mexico Trams 5 per cent. Bonds -- 40 —2 Nil 
o. 6 per cent. Bonds — B6 —2 Nt 
Mexican Light Common an .. Nil 92 —B8 Ni 
do. Pref, ee ee ee Nil 85 —8 Nil 
do. 1st Bonds bc "ELI 42 — am 
MANUFACTURING COMPANIES. 
Bab-ock & Wilcox EN ee .. M 9$ — 5 6 8 
British Aluminium Ord. is " 5 / — 410 0 
British Insulated Ord. .. ds . 15 i — 6 19 6 
British Westinghouse Pref. .. id Th - — 616 4 
Callenders .. T e 2 .. 15 u —1 610 6 
do. 6 Pref. 5 =æ 5 17 8 
Castner- Kellner. vs 2) 8 — 6 8 0 
Edison & Swan, £3 paid x e Nil 7. = Nil 
do. do. fully paid .. Nil 1} — Nil 
do. do. b per cent. Deb. 5 60 — 868 
Electric Construction .. bs 6 14/9 ~ 8d. 8 16 
Gen. Elec. Pref. . v 6 98 — 6 48 
Henley UN 90 14 — *8 8 0 
do. 44 Pref. .. - xs . 4 4 — 4 612 6 
India-Rubber T T: ia .. 10 9} — 12 19 0 
Telegraph Con. .. " m e. 20 "n - 7 8 6 
* Allowance made for dividends being paid free t 
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MARKET QUOTATIONs, 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, March 1st. 


Letest Fortnight's 
CHEMICALS, &c. Price. Inc. or Dec. 

_@ Acid, Oxalic .. ee ^s .. per lb. 144 í 

a Ammoniac Sal s% see e. y £70 es 

a Ammonia, Mariate (large crystal) per ton £264 sé 

a Bisalphide of Carbon  .. i " 223 sà 

a Borax.. "S x zu vs js £928 £3 inc. 
a Copper Sulphate .. is S s £48 £8 ino. 

a Potash, Chlorate .. P . per lb. Ap wie 

a», . Perchlorate * A 9/- 6d. ine 

a Shellac ue VES. d uen . perewt. 90/- inc. 

a Sulphate of Magnesia  .. .. per ton £18 ee 

a Sulphur, Sublimed Flowers P 814 #1 inc. 

a ” Lump . ee 8 57 29 oe ` 

a Soda, Chlorate .. io .. per lb. 1/ us 

a „ Crystals ee ee .. per ton 60 eo 

a Sodium Bichromate, casks — .. per lb. 104, 1d. ine. 

METALS. &c, 

c Brass (rolled metal 2 to 12 basis) per lb. 1/4) to 1/ £d. ino. 

e „ Tubes (solid drawn) Se » 17 to 1 H inc. 

c 57 ire, 8 .. ae ee 99 144 to 1/4 ino, 

c Copper Tubes (solid drawn) i to MT * 

ge „ Bars (best selected) ... per ton 4188 £5 inc. 

g » Sheet m si "A » £148 23 ino. 

g Rod ee ee eo ee » £148 i 26 ino. 

d „ (Electrolytic) Bars m 5i . £19 . 43 ino. 
d „ i Sheets .. » £156 43 ino. 

d 99 ?* Rods ee ee 2144 82 ino. 

d 99 99 H.C. Wire per Ib 1/6 pà. ino. 

f Ebonite Rod .. ee ! ee ee 99 of. ee 

F »» Sheet ee »9 9/6 ee 

n Qo DAR MS oo 55 ain eo 

h utta-perc ne.. ee eo | ” : . oe 

h Indi - rubber, Para fine. = is 8/2 d. dec. 

i Iron Pig (Cleveland warrants) .. per ton 88/- 11/6 deo. 

l „ Wire, galv. No. 8, P.O. qual. a 489 43 ino. 

g Lead, English Pig. ae 35 21 ino. 

g Mercury A ae x .. per bot. £16 15 as 

e Mica (in original cases) small .. per lb. 64. to 8/- v» 

e n 9 Im) medium » 8/6 ec 

€ |» * » large 099 1/8 to 14- & up. oe 

d Silicium Bronze Wire  .. .. per lb. 1 ; Nd. inc. 

r Steel, Magnet, in bars .. per ton T 

g Tin, Block (English) ae ia T 2192 48 ino. 

n „ Wire, Nos. 1 to16 .. .. per lb. 20 a“ 

Quotations supplied by— 
a G. Boor & Co. James & Shaks e. 


Edward Till & Co. 
i Bolling & Lowe. 
i Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons. 
r W. F. Dennis & Co. 


d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


Rale-of-Thumb in Percentages.—A contributor to 
the Electrical World has made the remarkable discovery that the 
approximate rule that “ the resistance of copper increases 1 per 
oent. for each 24° C. of temperature increase works only one 
way—i.e., given the resistance hot, you cannot find the resistanoe 
cald by deducting 1 per cent. per 23 C. of temperature drop—and 
hammers the point home to the readers of our contemporary in 
some 50 odd lines. Similarly we may point out, in illustration of 
the same discovery, that if his article had been 100 per cent. longer, 
it would merely have been doubled in length, whereas if the 
double-length article were made 100 per oent. shorter, nothing 
would be left of it but the headlines ! 

We may suggest that the interesting fact that —a squared is 
always + a°, whilst the square root of + a? is not necessarily — a, 
might usefully form the subject of a further contribution to our 
contemporary's pages. i | 


Miners' Safety Lamps,— The Home Secretary has 
called the attention of makers of minera’ electric safety lampe to 
two accidents with electric lamps of an approved type which 
ooourred in December last, due to ignition of celluloid. While the 
lamps were in use underground, a quantity of dense smoke was 
evolved inside them, and in one case such pressure was dev 
as to burst the lamp open. In the other case the lamp did not 
burst, as it was not tightly screwed up, and the pressure was 
relieved by the gas escaping. On subsequent examination and 
experiment it appeared that the accidents were due to the loose 
spring terminals with which the lamps were fitted. These had 
been accidentally bent over, and had come into contact, with the 
result that the accumulator was short-circuited, and the heat thus 
generated was sufficient to decompose the celluloid of the accumu- 
lator case. In order to prevent the ooourrence of accidents of this 
kind in future, the Secretary of State has decided to prohibit the 
use in approved minera’ electric safety lamps of spring terminals 
liable to be bent over, and a general provision to this effect will 
be included in the next Saf Lamp Order to be made ahortly. 
Any electric lamps at present in use which are fitted with such 
terminals should accordingly be refitted at once with rigid termi- 
nals, This has already been done by the maker of the type of 
lamp with which the acoidenta ooonrred.—Colliery Guardian. 
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\ METAL MARKET. 
Fluctuations in February. 
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..Electrolytic Zine Plant,—The success of Anaconda’s 

ts in the production of electrolytic zinc is definitely 
settled by the announcement that a $2,000,000 plant is to be oon- 
structed at Great Falls, where cheap electric power is available. 
Research on this subject has 5 under way for months, and will 
now culminate in a plant that is to be in operation ab: ut September 
of this year. The reported capacity is 70,000,000 Ib. per annum, 
and the power requirement 30,000 H.P. Zinc concentrate will be 
roasted and leached with sulphurio acid ; the solution will then be 
purified by precipitating iron by means of limestone and copper 
and cadmium by zino. The purified zinc sulphate solution will 
then be electrolised with insoluble lead anodes and either aluminium 
or zinc cathodes.— Met, and Chem. Engineering. 


Electric Steel,—The Apollo Electric Steel Co., U. S.A., 
which has just been organised, has ordered from the Snyder 
Electric Furnace Oo., of Chicago, two 12-ton single-phase furnaces, 
each of which will ‘have a daily output capacity of 100 tons of 
steel. The new steel concern plans to market high-grade steel in 
the shape of bars, billets and special producte. Electrical energy 
from the lines of a near-by central station company wil] be used 
to operate most of the company's machinery,—.Jectrical World, 


THE RESISTANCE OF A CUBE. 
By A. J. Makower, M. A. 


IN the issue of February 4th, of the ELECTRICAL 
REviEW, a reference is made to the indeterminate 
nature of the problem of finding the resistance be- 
tween diagonally opposite corners of a cube made 
of sheets having a resistance of one ohm a side. It 
was suggested that as the resistance of a side de- 
pends on the manner in which the current enters 
and leaves, the resistance of the side should be 


defined as referring to the case in which the current 


flows uniformly from edge to edge. The following 
considerations show that a more convenient assump- 
tion is that the resistance of each side should be 


‘defined as the resistance of a side from corner to 


corner. 

If a square sheet be connected by its corners to a 
source of electric current the stream lines will be of 
the nature shown in fig. r. The symmetry shows 
that the resistance of the square between A and B is 
the same as the resistance, under the conditions of 


* 
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at 


Fic. 2. 


FId. 1. 


flow, of the shaded area between the point A and the 
side CD, as the complete resistance is made of a 
parallel arrangement of two circuits each consisting 
of two areas in series similar to the shaded area. If 
we now consider the case of the cube and look at it 
from a feed-point F, as shown in fig. 2, it will be seen 
by symmetry that the stream lines in every face will 
be the same, and that the stream lines in the shaded 
areas of figs. I and 2 will correspond. Now, the 
resistance of a given shape of a given sheet-metal 
is independent of its actual size, and thus we may 


determine the resistance of.a cube in terms of the 
resistance of a square sheet of the metal between 
corners as defined in fig. I, or, what is the same 
thing, in terms of the resistance of the shaded area 
of fig. I. The cube consists of two portions, similar 
to the portion viewed in fig. 2, connected in series. 
Each of these portions consists of six areas similar 
to the shaded area in parallel. Thus the cube will 
have a resistance of two-sixths or one-third of the 
resistance of one of the shaded areas, or, in other 
words, the cube will have between its diagonally 
opposed corners a resistance of one-third the restst- 
ance of a square sheet of the metal measured between 
its diagonals. 

The simplicity of this rule follows from the fact 
that the stream lines are similar in the two cases 
compared, but if the resistance of the cube were 
referred to that of a square between its edges, the 
different nature of the stream lines in the two cases 
would cause the relation to be much more difficult 
to determine. 
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In order to corroborate the above reasoning, a 
cube with Gin. sides was made of a sheet of tin of 


No. 22 S. W. G. gauge. Before cutting up the sheet 


the resistance of an 18-in. square, measured between 
corners as in fig. I, was found to be 0.00174 ohm. 
The sheet was then cut up and formed into a cube, 
and the resistance was found to be 0.000546 ohm, 
which is near enough to one-third of the value, 
0.00174 ohm, to confirm the law given. 

It is interesting, in view of the reference made 
above to the resistance between opposite edges, 
to state that the resistance of a square sheet of the 
material used was determined between its edges by 
feeding a strip at six points, as shown in fig. 3, and 


measuring the currént taken and the voltage drop 


between the lines ab and cd. In this arrangement, 
the stream lines in the small central square are prac- 
tically uniform, as shown by the lines drawn. The 
resistance of the square was found to be 0.00026 ohm, 
or 0.15 times that of the square fed at its corners. 
Using this figure, we see that the resistarice of the 
cube between diagonally opposed corners will be 21 
times that of one of its sides measured between 
opposite edges, instead of two-thirds of that resist- 
ance, as given in the issue referred to. 

It is not simple to solve the problem of the 
diagonally fed square mathematically, but very close 
results may be obtained by graphical methods. If 
the stream lines be drawn in directions that seem to 
be reasonable, and the area be divided up into a 
number of nearly rectangular areas by the stream 
lines and the equipotential lines normal thereto, the 
resistance of the area can be predetermined with a 
fair degree of accuracy. The writer has obtained 
a value agreeing with the test values within 10 per 
cent. by dividing the area into about 120 small 
rectangles in the above-described manner. 


ELECTRIC SMELTING OF IRON ORES IN 
SCANDINAVIA. 


(Concluded from page 235.) 


The Tinfos Furnace.—Apert from an experimental 5,000.H.P. 
Helfenstein furnace at Domnarvet, of which particulars are avail - 
able, the only experience so far gained with this type of furnace 
is from the operation of smal! units at Notodden, so it cannot be 
said to have yet had the opportunities of development that have 
favoured the Elektrometall type. 


The farnace is shown d agrammatically in fig. 1. The smelting 
chamber A is long and rectangular, having one carbon electrode, B, 
embedded at its base. There are three upper electrodes, O. and 
these sre movable. The charge of ore, limestone, and ccke is fed 
through the rectangular chutes d, e, extending right along the 
furnace. Two hollow water-cooled beams, F ani G, support the 
phar and the chutes. The pig-iron and slag are tapp2d from one 
end. 

Three-phase current is used to operate the three farnaces at 
Notodden, each taking about 1,600 H.P. at 35-55 volta, 50 cycles, 

The arrangement by which the electrodes are in the middle and 
the supply of ore lateral is said to favour economy of heat. 
The furnace gases pass up the chutes, and help to heat the 
incoming material. For the rest. the gases oould be utilised in other 
ways, but at present that is not done. An advantageous feature 
of the furnace is that it uses coke, and not charcoal, but coke con- 
taining 12 per cent. sulphur can be made to yield pig-iron with a 
content as low as 0°01 per cent. The furnace uses purer ores 
than the Elektrometall furnaces, and, the units being smaller, no 
useful comparisons can be made, In some tests recorded the con- 
sumption of energy in the furnace itself was 2,800 Kw.-hours per 
ton of white pig-iron and about 3,000 per ton of grey pig, using 
a 44 per cent. ore. 

The chief disadvantage of this type of furnace, compared with 
the Elektrometall, is that it uses single-phase current, so that on a 
three-phase circuit three furnaces have to be coupled together. On 
the other hand, the bottom electrode ensures all the current passing 
throngh the whole mass of molten iron, and the regulation of the 
height of the electrodes required in the three-phase Elektrometall, 
to ensure even distribution of current, is here unnecessary. The 
single-phase furnace has, however, the disadvantage of using a 
lower voltage, so that the losses in transmission and transformation 
are proportionally higher. : 


The Rennerfelt Furnace.—This is a new type of melting and refin- 
ing furnace, invented in 1912. Up to the Present, as many as some 
20 furnaces have been built for Sweden, Norway, England and 
Russia, the largest having a capacity of 3 tons, It has been very 
successful in these small units, and the users are said to be most 
enthusiastic in regard to them. Mr. Ronnerfelt hopes to be able 
to build units up to 50 tons capacity, or even more. 

The furnace resembles the Stassano, in that it is of the " inde- 
pendent arc " type, but instead of the heat of the arc being merely 
reflected, or radiated down on to the charge, the arcs are so arranged 
as to be deflected themselves down upon the metal to be melted. 
The method is made clear from fig. 2, from which it will be seen 
that there are three electrodes, two horizontal and one vertical. 
They are supplied with two-phase current, the vertical electrode 
being the common return. The arc produced forms a flame 
extending vertically from the central electrode, and forced down- 
wards by the magnetic force produced by the current iteelf. Fig. 2 
also shows how the low-voltage two-phase current is transformed 
from high-voltage thrae- phase. 

The furnace iteelf consists of a cylindrical steel shell, mounted 
on trunnions, so that it can be tilted. It is lined first with 11-in. 
asbestos board, and then with flre-bricks, with an inner lining of 
magnesite bricks. Magnesite bricks line the roof, too, and thus & 
very high temperature can be maintained. The furnace's cavity 
is egg-shaped, as shown in fig. 3. In the larger furnace the 
cylinder is extended and several sets of arcs are used. A 40-ton 
furnace would have four sets of electrodes of 6 in. and 7 in. 
diameter. Graphitised electrodes are employed; they are smaller 
than amorphous carbon, so that the size of the openings is kept 
down. The consumption of electrode is only 3 kg. per tcn of steel, 
and in the smallest furnaces the energy consumed does not exceed 


the moderate figure of 1,000 Kw.-hours per tcn of steel for cast-- 


ings. The power required for a 600-kg. furnace is 125 KW 
at 80 vclts. For larger sizes it would decrease to about 120 kw 


SECTIONAL ELEVATION ON C-D 
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FIG. 3.—SEcCTION OF BENNERFELT 
FURNACE. d 


Fic. 1.—THE TiNFOS 
FURNACE. 


per ton capacity. The furnace has been successfully used for 
melting ferro-manganese for use in Bessemer and open-hearth 
furnaces, as well as for melting steel for castings, which is its 
normal function. 

Conclusions. —Dr. Stansfield, from his study of Scandinavian 
conditions, arrives at the conclusion that although electric iron 
smelting cannot at present hope to compete generally with the 
blast furnace, in certain localities where pure iron, charcoal, and 
cheap water power can be obtained, it should be possible to pro- 
duce economically a high-grade charcoal pig-iron, for the 
manufacture of special qualities of steel and wrought iron. Dr. 
Stansfield’s interest is, of course, chiefly in Canads, and he points 
out that Canadian ores are not nearly so pure as Swedish ores. 
Nevertheless, impurities like sulphur are eliminated very thoroughly 
in the electric furnace, and it seems possible, so he concludes, 
using ores of moderate purity and a cheap fuel such as charred 
wooi refuse or gas coke, that a good quality of iron suitable for car 
wheels could be made at a profit in one or other of the electrico 
furnaces at present in use. This is more likely to be the case if a 
furnace such as the Elektrometall type were to do away with its 
shaft and its circulating system, and instead utilise the heat of its 
gases outside the furnace in heating open-hearth furnaces for 
turning the pig-iron into steel. It is noteworthy that the gas 
produced in making a ton of pig-iron in the electric furnace would 
almost suffice for the production of 1 ton of steel in the open- 
hearth furnace. 
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NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


Triumph Hand Lamp. 


We have received from MESSRS. WARD & GOLDSTONE, of Sampson 
Works, Salford, particulars of their Triumph electric hand lsmp or 
torch, for which exceptionally long hours of burning are claimed. 

When fitted with the firm's ‘‘ Volex Duo" dry battery, which 
measures 61 in. long by 24 iv. wide, about 150 burning hours are 
obtained, using a 24-volt metal lamp. 


An accumulator giving the same burning hours would be much . 


heavier and larger, and we understand that the Volex Duo" dry 


FId. 1.—TRIUMPH ELECTRIC HAND LAMP. 


* 


cell will hold up in stock for several years. On account of its long - 
burning hours, this lamp is recommended for use in factories, 
warehouses, &c., as a safeguard against the inconvenience of sudden 
extinotion of the ordinary lighting. 


The Arora Electric Fires. 


The ARoRA Co., of Loughborough, which was started in the 
summer of 1915, marks a distinct advance in this branch of the 
electrical industry, under most propitious circumstances. Mr. Eric 


W. G. Burder, a keen member of the Loughborough Electricity ` 


Committee, who had an engineering works and foundry at his 
disposal, appreciated the great progress that eleotric heating and 
oooking was making ; he met Mr. F. S. Grogan, who had patente 
pending, and an exceptionally complete knowledge of 
what the public required, and their experience and resources were 
combined with the intention of providing, direct from the foundry, 
solidly built and reliable apparatus for heating and cocking at 
popular prices. The works extend over many acres on the 
outskirts of Loughborough, and have a private railway siding ; 
goods can also be dispatched on two main railways, ensuring 
prompt delivery to all parts of England. 

The Arora fires, one of which is illustrated herewith, are 
fitted with an element built of an extra-heavy section of wire, 
which under ordinary circumstances would not glow, but owing to 
the patented formof construction, a pleasing glow is obtained at 


— 


Fic. 2.— THEN AROBA” ELECTRIC FIBE. 


quite a low ourrent density, and a maximum of radiant heat is 
produced. Elements of the most non-oxidisable metal have in the 
past oxidised sufficiently to reduce the consumption materially and 
consequently the heat produced. With the Arora heavy elements, 
this defect is reduced to a minimum. The elements are mounted 
on fire clay of exceptional strength. The frame-work is of cast 
iron throughout, in two main parts, the fire box and the front. 
The former is acomplete unit forming a standard part, which is 
interchangeable with any front of the three finishes listed. It 
contains two 750-watt bars, two switches, and two heavy terminals 
eomplete with two yards of 70/36 s. w. G. flexible cord, and is 


attached to the front frames by means of two bolts only. The fire 
bars are also interchangeable, and may be obtained at a very low 
cost. The solid frame-work and parts are practically indestructible, 
and may at any time be made equal to new stock fora few shillings 
The total weight of the fire is 19 lb. 

Arora fires Nos. 1, 2 and 8 (as illustrated in fig. 2) were put on 
the market in the middleof January this year, and we are informed 
that within a month orders were executed for over 40 corporations. 
Many repeat orders for large numbers have since been received, and 
strong approval has been expressed with regard to the particularly 
pleasing high-temperature effect and the remarkably low prices. 
We understand that Nos, 11, 12 and 13 are now coming through 
the works ; they are similar to that illustrated, but 3 in. higher, 
to allow of the addition of athird fire bar. We also learn that 
very shortly a boiling plate of the open type will be put on the 
market, to meet the demands of the public and many central- 
station engineers for a quick, reliable boiler at low price. 

Mr Grogan's many friends will be glad to hear of his new 
venture, and will join with usin wishing him success; few men 
have done more than he to develop the employment of electricity 
for cooking, and we believe he is working on the right lines— 
radiant heat and low prices. 


Ediswan Dry Cells, &c. 


We have received from the EDISON & SWAN UNITED ELECTRIC 
LIGHT Co., LTD, of Ponders End, Middlesex, a sample of their 
Ediswan O. K.“, dry cella, which they are making in their own 
works. The cell measures about 6 in. high and 21 in. in diameter; 
short-circuited through an ammeter for a moment, it gave 34 
amperes, and when put on discharge through a resistance of 5 ohms 
at 0'2 ampere, it stood up well to the heavy demand upon it, for 
nearly eight hours a day, four days in succession. During that 
period the output was 4 A.H., and the current had fallen to 0:12 
ampere, bat. recovered to 0°15 after a rest. Later on, when short- 
circuited, it gave nearly one ampere for an hour and a half. So 


\ 


Fia. 3.—'“EDISWAN " SHELL-INSPECTION LAMP FITTING, 


far as we can judge from these rather haphazard teste, and the 
appearance of the cell, it ought to do good service in connection 
with bells, telephones, flre-alarms, &c. 

We have also received from the company particulars of their 
" Ediswan " shell-inspection lamp fitting, whioh is provided with 
an earthing device, and is sent out wired complete with lamp holder, 
and three yards of 3-way flexible cord, the latter including the 
earthing wire. The fitting, which is shown in fig. 3, is extra 
strong, with a view to hard factory use, and is very cheap. 


New Burglar and Fire Alarm. 


Mr. ARTHUR JULIAN, of Bank Chambers, Reading, noticing 
whilst he wae in the United States the remarkable frequency with 
which safes were dynamited by thieves, conceived the idea that a 
combination of a pneumatic and an electric alarm would form a 
considerable improvement upon the existing system (winding a 
great length of insulated wire round the eafe, and keeping a 
current continuously flowing in the circuit, any interruption of the 
current giving analarm). His plan is to include in the design of 
the safe a double lining of thin metal, either inside the walls and 
door orsandwiched between the plates of which the walls and door 
are built up, and to connect the cavity with a U-tube containing 
mercury and a platinum contact wire. The air in the cavity is 
under a slight compression, forcing the meroury out of contact 
with the platinum wire. and the ends of a circuit containing a bell 
and battery are connected with the mercury and platinum. Under 
normal conditions, the circuit is kept open, thus avoiding the 
expensive renewal of batteries incurred with the closed-circuit 
system ; variations of atmospheric temperature, if not negligible, 
can easily be compensated for. Should the air-pressure drop, owing 
to the wall or safe being drilled through or to other unlawful 
tampering with it, the mercury column at once would close the 
alarm circuit ; the same result would follow if an accidental leak 
took place, the device, therefore, being self-testing. There is no 
difficulty in connecting the door of the safe to the alarm system. 
To guard against tampering with the pipe which connects the safe 
with the alarm apparatus, the inventor inserts into the tube three 
steel wires, which render it practically impossible to close the pipe 
by hammering, melting, or other means withont allowing the air 
to eacape and give the alarm. 

Another application of the invention is to fire alarms. A eyatem 
is already in operation in which a £mall-bore metal tube attached 
to acontact device is led rognd the ceiling of the room to be 
protected, the expansion of the air contained in it immediately 
giving warning of the outbreak of fire; Mr. Julian would put the 
air in this tube under slight pressure, so that the occurrence of a 
leak would instantly betray itself. In this case two platinum 
contacts would bs required, one to announce a leak, the other to 
give au alarm in case of fire, He has also devised a burglar-proof 
bell to mount on the outside wall of a building in connection with 
a burglar alarm inside, the same principle being employed. 
Mr. Julian has patented the device in Great Britain and elswhere, 
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and has provided forthe apparatus being operated either on the 
plenum system, as above described, or on the vacuum system, which 
of course is an obvious alternative. We understand that heis open 
to negotiate with firms desirous of adopting the system. 


- 


Liquid Starting Switches and Controllers. 


A novel type of throw-over automatic liquid starting switch has 
recently been invented and patented by MR. J. H. WOOLLISCROFT?, 
A. M. I. K. E., general manager of Messrs. H. T. Boothroyd & Oo., of 
Liverpool. One of the best-known types of liquid starter is the 
Woollisoroft automatic liquid drum starter and controller, which 
is in extensive use; the new arrange ment, however, possesses 
distinct advantages even over this satisfactory instrument, 

The new switch has been designed to start up automatically 
motors, &o., at a predetermined speed, irrespective of the manipula- 
tions of the operator, and oan be justly termed “ fool-proof.” The 


FIG. 4.—STARTER IN "Orr" POSITION; AUTOMATICALLY 
STARTING, AND HELD IN POSITION WITH N. V. OOIL. 


device (fig. 4) consists of a circular drum divided axially, the halves 
being separated by a diaphragm, which is fitted with a two-way 
unbalanced valve. When the drum is rotated about 130°, it brings 
the electrodes to the bottom, the liquid being taken to the top and 
held suspended until it has leaked through the valve to the bottom 
half containing the electrodes. As the liquid is closing the path 
of resistance, the air in the electrode chamber, and the gases 


FIG. 5.—8TARTER IN "ON" POSITION; AUTOMATIOALLY SHORT-CIRCUITED. 


of rotation. Another feature is that when the whole of the liquid 
has passed to the electrode chamber when starting up, the switch 
automatically short -oirouits itself only after opening the electrode 
circuit and not merely shunting the paths as is usual, which latter 
method permits gases to be formed and electrolysis to take place, 
both of which are objectionable. The switch is short-circuited by 
the action of the two-way unbalanced valve, which when released 
from the weight of liquid, mechanioally trips the oontact brush 
to the short-cirouited position with all resistance cut out (see 
fig. 5). With this arrangement there is not any waste or small 
currents passing continually, as is usual with solenoid-operated 
devices, &o, 

Should any fault oocur with any of the automatic devices (which 
is hardly ible), the starter can always be used as a plain dipper- 
type liquid switch, and can keep things going until opportunity 
oocurs for inspection. The original type of Woolliscroft auto- 
matic liquid starting gears suooessfully got over the objection 
against the use of the early type of liquid starters (which were 
non-automatic and messy); the new pattern will be most useful 
for starting motors against heavy starting torque, doing away with 
expensive friction couplings, loose-belt arrang« mants, &o. 

Being totally enclosed with the exception of the two small 
breathing or vent holes, which are effectually covered with fine 
gauze, the switches will fill the requirements for dusty, dangerous 
and explosive atmospheres. 


Lead Melting Furnaces. 


THE MONOMETER MANUFACTURING Co., LTD., of Whitehouse 
Street, Aston, Birmingham, has introduced a patent lead melting 
furnace, specially designed for the feeding of presses used in the 
manufacture of cable and compo pipe. Amongst the special 
features of the furnace are the automatic control of tem 
by the firm's patent self-acting adjustable heat controller ; the 
prevention of oxidation by turning the inert gases from the 
burners into the closed chamber covering the melting pot; the 
billet charging apparatus; telescopic outlet pipe; low-pressure 
burners fed from a gas equalising reservoir, &o. 

Many of the leading cable makers use this furnace, and recently 


one firm has decided to equip ita entire lead plant with a battery of 


these furnaces. 
Electric Fire Pump. 


Messrs, MATHER & PLATT, LTD, of Park Works, Manchester, 
have recently issued a catalogue of fire fighting appliances 
containing information to assist the shipowner to comply with 
the Merchant Shipping (Convention) Aot, 1914, the provisions of 


_ which are about to come into operation. 


It has been usual to install reciprocating steam pumpe for fire 
duty, but Messrs. Mather & Platt draw attention to the possible 
alternative of an electrically-driven turbine pump, which has, 
comparatively, a greater output for its weight and aise than the 
steam pump. 

A two-chamber turbine pump running at 1.400 R P.M., as supplied 
by the firm, will throw two jets horizontally about 60 ft, the 
water being supplied through 50 ft. of 2j-in. canvas hose with 

j-in. nczzle. This absorbs about 23 H P., and a motor 
of about 28 H P. would be suitable for driving it. A 
motor-driven ‘turbine pump of this type is illustrated 
in fig. 6. 

Current would normally be drawn for the ships 
lighting and power installation, but provision should 
be made for connection to the emergency set which 
is now usually carried on deck to permit of some amount 


Fic. 6.—TURBINE FIRE PUMP FOR SHIPS’ USB, 


PROTECTIVE ÜoYERS ARE NOT SHOWN IN THE ILLUSTRATIONS, 


formed when starting up, are expelled through a special outlet 
vent, by the liquid acting as a water piston. Also to obviate any 
vacuum in the top half, from which the liquid descends, this 
chamber is fitted with a suitable intake vent hole. These vents 
are essential for practical working. 

The switch is fitted with the usual no-volt and overload releases, 
and, being of the free-handle type, cannot be held in on a short 
circuit or overload. When the switch returns automatically to the 
off position, the liquid passes ex bloc to the lower half without any 
disturbanoe or churning, and the air displaced passes unrestricted 
. through the second valve arranged for the special purpose, which 
is part and parcel of the flap valve ; the circuit is immediately 


opened, and the switch ready to be thrown over at once to the . 


starting position again, This is a valuable feature, especially with 
reversing motors that require to be tickled rapidly in either direction 


of lighting being maintained and a supply given for wiresem 
purposes, in the event of the main sets being put out of gear. 


The Miner's (“ Scout." 


This is a patent mechanical device, which is intended to indicate 
the slightest movement of ground, when acjusted in a stope or 
tunnel, and thus to give warning of impendiog falls of roof. 
Instant intimation is given to a watchman or to the mine manager't 
office by the completion of a cironit through the instrument ; or 
the ringing of a bell and the showing of a red light on the device 
itself may serve, where the instrument is in sight of, or near, the 
miners The Mining Commissioners in the South African Gold 
Mines, and also in Australis, state that there is need for such an 
instrument, and in the latter country legislation for its use in 
dangerous mines is about to be introduced. 
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The petentees are practical miners who have found the use of 
such an instrument of vital moment to them, as, in many mines 
in the countries mentioned, the number of accidents through 
falis of ground or rock exceeds 60 per cent. of the total. They 
elaim that there is no sudden fall of ground without some slight 
movement some tim» before, and that this instrument indicates 
the slightest movement in tim» to enable the necessary measures 
to be taken to prevent accidente. 

The instrum nt being inexpensive and of a portable nature, it 
ean easily be carried and used in various parts of a mine. 
It is of very simple construction, consisting of two braes tubes 
telescoping together, but kept extended by a long spring inside 
them, and a box is fixed to. the upper tube, containing a battery, 
bell &nd red lamp. Contacts on the outside of the box are closed 
when the tubes are pushed together, by a disk clamped on the 
lower tube. The outer ends of the tubes are shod with iron, and 
the instrument is applied by pushing the tubes together until they 
fit between the roof and floor of the tunnel, against which they 
are firmly held by the spring; the disk is then clamped close to 
the contacts, so that any movement of ground which brings the 
roof and floor nearer together by, say, ł in., or lees if desired, 
will cause the bell to ring and the lamp to light up. Further 
information can be obtained from the SLOAN ELEOTRICAL Co., LTD., 
ef 13, Golden Lane, E. C. 


"WIRELESS WIRING" AT THE FRONT. 


THE following is an extract from a letter written by a G. R. O. 
man at the Front (Corporal Watts) to a friend in Walthamstow, 
Mr. F. Miller, who kindly forwarded it to u3:— 

"I must first of all ask you to thank all my pals at the G. R. C. 
for their kindness to me at Christmas. Indeed, it was good of 
you all to remember me and to express such kind wishes. The 

arrived on the very day, but I oouldn't say much then as 
my heart like my mouth was too full. I have never had such a 


Christmas, and, in many ways, I do not wish for another similar 


one, A week previous I was working hard for the review. We 


were successful in obtaining a large hall of a local woollen factory, 


and as it has only been built about two years it consisted only of 
the four walls (brick) and a cinder floor. We built a stage and 
arranged all the seating, and I took charge of the electric light- 
ing. After a chat with the owner we persuaded him to supply us 
with current from his plan*, so that was a great help. Well, I 
-started in on what looked like an impossible j ib, as it was impos- 
sible to obtain any insulated wire or accessories from.any of the 
large towns near. I then had a brain wave, and collected two 
old inner tubes of a private car and a little rubber gas tubing. I 
commandeered some No. 8 bare copper wires and slurig them across 
the river from the factory to the hall, insulating by pieces of 
inner tube nailed to woodwork. As I had no straining instru- 
ments, I took up the slack by forcing strips of wood between the 
leads, I brought the leads right outside the hall for safety's sake, 
and only brought them ia on the stage. The next to tackle was 


] Fie, 1. 


UE 


. Fic. 2. 
the hall, which I wired in bare No. 20 copper, which we had in 


stock as binding wire. As with the mains, the insulation was 
inner tube pieces, 1 in. x 1 in, under & wire staple. Where dead 
ends were attached. rubber banda were cut and formed globe strain 
insulators. [ Fig. 1]. 

“ All wires were run on the top joists far overhead, so I made 
pendants with two live wires, separated by 6-in. strips of wood, and 
6 in, of flex to enter the lampholder. This made a very satis- 
factory job, and at night was invisible by the artificial light. In 
fact, it was christened ‘the wireless wiring.’ l 

"Next I tackled the dressing-room, which was directly behind 
the stage, and as I was not allowed to cut a hole through the wall, 
I had to take my leads under the top of the door, which consisted 
of an iron girder, and was easily touched by the face of the artistes 
aa they came off the stage—especially in ‘black outs.’ To safe- 
guard this bend I ran the wires through two lengths of 
rubber gas tube, and labelled the position ‘Danger à mort — 
danger of death. The lighting of the dressing-room was carried 
out as the hall, but the leads were fixed to wooden brackets, and 
the drops were workshop flex. Next the stage. Now the fun 
started. I found I had used up all my holders and all I had 


scrounged from neighbouring columns. Here was a problem —how 


-to bring the lamps into position of utility and out of the way of 


scane-shifters. Luck is a big factor, so I backed my fancy, and 
chanced it. My footlightsand three linesof battens were all made 
by drilling holes to take the lamp-cap and soldering two pieces of 
wire to the contacts, and attaching them to the two leads stretched 
along the front of the batten by bringing the wires round to the 
front kept the lamp in position thus [ Fig. 2] :— 

“Ons of the staff-sergeants of our neighbours made two stage 
arcs for us, and they were a work of art. These I had to run for 
with 10 insulated which was ' scrounged.’ 

" Now my total was made up as follows :— l 

Hall, 7 pendanta (1 light); 1 clnster (5 lights). 
Outside. 1 illuminated sign | REVIEW. | (2 lights), 
Dressing Room, 6 pendante (1 light). 


Orchestra. 2 pendants (1 light). 
1 signal light (1 light). 
Stage. 2 proj»otor arcs (10 amps.). 


18 footlights. 
56 battens. 
1 pilot lamp at switchboard, worked off agou- 
mulator, 4 volts, 8 c. P. 


"Not a bad load, considering the voltage was 115 D.C. Now 
came the trouble of the switchboard. Here was a problem indeed. 
I had obtained 1 D. P. 10 amp., 1 8 P. 5-amp. knife, 3 5-amp. tumbler, 
] 8-amp. tumbler, 1 dock plug, bnt no fuses. We made the board 
of 2 9-in. planks, 18 in. square, and mounted on two battens, 


4in.x 2 in. My fuse bridges were } in. steel bolts (main, pee, 
use 


and bus-bars, copper wire bound sig-zag round the bolta. 
wire strand of No. 40 copper taken out of flax. Behind each fuse 
was fixed a piece of mica to prevent fire, With the help of 
Pte. W. Hossick, of the 18th A.8.P., who worked like the Soots- 
man he is, we were able to switch on half-an-hour before the dress 
rehearsal, to which were invited the invalids from the Hospital. 
As lack would have it, the only main fuses we could get on the 
switchboard in the mill were Gorman cartridge type, and they 
only had one pair, 60 ampe. Yon will see we were on the brink all 
the time, but, I am glad to say, all was well, My fuses were only 
just sufficient, as I dared not blow the cartridges. You can 
imagine what a relief it was to us electricians to see all on.“ I 
won't say the fuses weren't warm—they were hot. a 

" Our dress rehearsal was Christmas Eve, and we had until Mon- 
day night to put the finishing touches, and we were at it to a 
packed house (average 800) every night of the week.  Every- 
thing a great success. Daring the week of showing I had my 
o work to do as well, so I was not idle. Three times 
that week I had to go up to the line to fix up a broken-down 
lorry. My part in the review was not hard, but I had to keep 
changing. One lot four times in 10 minutes. . On the 
following Sunday we (A.S.O.) gave the kiddies of the village a 
bun-fight, cinema and conoert. This entailed a lot of extra work 
as the mill was shut down, and I had to divide my lighting into 
halves and use two of our travelling workshops. On the following 
day we cleared everything away.” S 

The occasion of the installation above described was the 
5th and 18th A. S. P.'s Christmas, 1915, revue, entitled Tes, I 
Think So!" The revue was written and produced by Private R. 
Douglas, assisted by Private L. Bartleet and Lanoe- Corporal 
Topham, while Private L. Bartleet arranged the musico, The 
scenic effects were arranged by C. Q. M. S. Dearden, and the elec- 
trioians were 5th A.S.P. Corporal Watts and 18th A.S P. Private 
W. Hossick. The scenes were laid in A Middle-Olass English 
Home—Christmas, 1914,“ and "Grove Park Barracks— January, 
1915," " Somewhere in England, July, 1915," and " Somewhere in 
France—Present Time.“ The last scene was as the first, but at 
Ohristmas, 1934; one scene was entitled, " Recruit's Dream— 
Horatio Tatus in Automobiling." Corporal Watts figured as a 
raw recruit, and “a lounger and polioeman "— whether the last 
two parts were identical or not is left unstated. Corporal Watts 
was also responsible for a oonjuring turn. The cast included 
many non-commissioned officers and privates, and one seco ad 
lieatenant, who appeared in the ró/e of the dude.“ The enter- 
tainment appears to have been most carefully and ably planned 
and carried out, and illustrates the unquenchable good spirits and 
enterprise of our comrades in France. | 


A Substitate for Platinum.—Au alloy for use in 
contact and spark devices to replace platinum has been patented by 
Mr, Paul R. Heyl, of New Rochelle, N.Y. (assigned to Commeroial 
Research Co., of New York City). This alloy consists of silver 
and palladium, in varying proportions according to the conditions 
under which it is to be used. An alloy of silver with 2 per cent. 
of palladium has been found to give satisfactory resulte under 
many circumstances. When the contacts or spark points are 
exposed to sulphur compounds, 5 per cent. or more of palladium 
should be used. The alloy which was found to give the greatest 
resistance t» spark erosion was that of 60 per cent. palladium and 40 
per cent. silver. Additions of palladium to silver raise the melting 
point and lower the thermal conductivity. It has been found that, 
on acoount of the high thermal conductivity of silver, the heat 
from the spark will be conducted away fast enough to prevent 
melting of the silver, In view of this fact, silver-palladium alloys 
with very high percentages of silver can be used in a great many 
cases, — Met. and Chem. ‘Engineering. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


BRITISH INDIA.—A Customs Circular has been issued by 
the Department of Commerce and Industry fixing, with effect 
from January Ist, 1916, the tariff valuatione on various articles 
These valuations differ in many 
instances from those which were previously in opération. The 


imported into British India. 


however, on instruments, apparatus and appliances, 


duty, 


and parte thereof—electric, electric lighting, galvanic, tele- 


graphic and telephonic, remains the eame, viz., 5 per cent. 
ad valorem; w 
thereof (including belting of all materials for drivin 
nery) remain free of duty. Among the articles for which the 
tariff valuations have been amended are the following, duty 
being charged at the rate of 5 per cent. in each case :— 


Former New 
valuation. valuation. 

. Rs. Ans. Rs. Ans. 

Sal ammoniac qqq. . € cwi. 31 0 96 0 
Brass, patent or yellow metal, eheete 
and sheathing, weighing 1 lb. or 
above per sq. ft., and braziers and 

plates ssoi docs ads cwt. 54 0 65 0 
Copper, braziers, sheets, plates and 

EN sheathing 1355 pm 975 62 0 6 0 

pper, pigs, tiles, ingots, cakes, bricks ö 

and slabtns M cwt. 58 0 62 0 

Copper, china, white, copperware . lb. 2 2 2 4 
Copper foil or dankpana, white, 10 in. 

to 11 in. by 4 in. to 5 in. 100 leaves 1 14 3 8 
Ditto, ditto, coloured, 10 in. to 11 in. 

by 4 in. to 5 in 100 leaves 2 0 3 12 

Quicksilver  ............... EROS iue lb. 1 8 3 0 

Zinc or spelter, tiles or elabe, soft, cwt. 25 0 50 0 

Zinc or spelter, tiles or slabs, hard, cwt. 20 0 40 0 


16 annas = 1 rupee = Is. 4d. (at par). 


NORWAY.—Information has been received at the Board 
of Trade to the effect that the prohibition imposed in Sep- 
tember last on the exportation of tool steel and turning steel 
from Norway has now been replaced by a prohibition on the 
exportation of tools and tool steel. The prohibition does not, 
however, apply to such articles produced in Norway and 
accompanied by certificate of origin. 


UNITED STATES OF AMERICA.—A decision has been 
given by the Board of General Appraisers piii the rate 
of import duty leviable under the United States Tariff Act 
of 1918 on power-transmitting tables for sewing machines. 
These tables, it is decided, being composed in chief value of 
metal, and capable of operating at the same time from 5 to 90 
sewing machines, are properly dutiable as manufactures of 
ups not specially provided for, at the rate of 20 per cent. 

. val. ; ` 


COLOMBIA.—A Colombian Decree of November 5th pro- 
vides that when articles liable to Customs duty are sent to 
the Republic by ordinary or registered letter post, the same 
duty shall be levied thereon as if the articles were imported 
by parcels post (i. e., the full duties prescribed by the Colom- 
bian Customs Tariff), and that, in addition, a fine of 4 peso 
shall be levied for each letter. Packets of books are, however 
mp from this provision, Customs duty only being levied 
thereon. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. THoMPSON & Co. 
lectrical Patent Agents, 385, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


1916. 


2.164. Telephone transmitter." H. Burce. February 14th. 


3.176. Electric switches or couplings." R. W. L. PmuiLLIPS. February 
th. 


3.179. Electric torches or pocket lamps." A. A. KiNc. February 14th. 

8.201. Systems for distributing electric energy." C. H. WORDINGHAM. 
February 14th. 

2.212. '' Device for automatically effecting release of electrically-operated 
mine signals, &c." D. Prarss. February 15th. 


imn “ Telephonic receiver." A. WiLLiAMS & L. D. WiLLIAMS. February 
15th. 


2.244. Electrically-operated intermittent motion in kinematograph appa- 
ratus, &c." A. C. Mout & A. D. Morr. February 15th. 


2.249. “ Passing through the human body currents derived from the ordinary 
town main electrical supply." E. E. GREVIIII. February 15th. 


3.259. Automatic electric driving engine." F. KNicHT. February 15th. 


2.254. Method of electro-mechanically operating colour effects for theatres, 
c.“ W. E. Grant. February 15th. 


2.256. '' Electric batteries." R. S. Baxrer. February 18th. 


2.261. Regulation of induction motors.“ British THomson-Hovuston Co., 
Lro., & N. SuutTTLRwoRTH. February 15th. 


9.366. “ Electrically- operated indicating apparatus for signalling apparatus 
en railways. J. P. O'DONNELL. February 15th. 


2.83. Dynamo-electric machines." M-L Macngto Synpicate & E. A. 
WaTSON. February 15th. 


4 


e electrical machinery and component parte 
machi- 


„ 


iaoe “ Electrical aids for deaf persons." C. W. Hawxeusy. February 
th. 


2,293. Electrical fire and burglar alarm." A. Jurnuw. February 16th. 

2,912. '' Heavy current relay key." J. GIII. February 16th. 

2,328. “ Electrical discharge devices.” S. Dustman. February 16th 
(U.S.A., February 20th, 1915. 

2.829. Means for producing alternating currents.“ BerrEH Tuousox- 
Houston Co., Lrp. (General Electric Co., U. S.A.). February 16th. 

2,339. '' Telegraphy and apparatus therefor.” A. C. Futigr. February 16th. 

2,945. '' Electric heat radiators.” A. F. Barry. February 16th. | 
2,346. ''Air purifying or conditioning apparatus." A. F. Barry. February 


2,347. ‘* Oil-cooled transformers," A. F. Berry. February 16th. 
2.350. Electric pocket lamps." F. E. KuuN & A. WizrmwwANX. February 


2,375. ''Combined plug, socket, and switch devices for electric circults." 
February eh’ 

TS “ Accumulator-charging systems for vehicles." R. RuSSELL . Febru- 
ary 17th. 

2,388. '' Electro-magnetic apparatus." J. E. Porrak (Soc. Anon. des Etab- 
lissements L. Bleriot). February 17th. 

3.400. Electric buzzers, &c." A. W. Gamacs, Lro., & G. H. J. Horan. 
February 17th. 

2.402. Signalling by electro-magnetic waves." A. Artom. February 17th. 

2,405. '' Electric switches." C. W. Gray. February 17th. 

2,443. Fluid-operated electrical switches." J. F. Barr. February 16th. 

2.444. Electro-magnetic overload circuit breakers.” H. E. Tusw. 
February 18th. 

2,464. '' Electrostatic machines." Morris & Lister AND D. K. Morris, aso 
E. A. Watson. February 18th. . l 

2.468. Telephony. S. G. Brown. February 18th. 

2.478. Electric conductor grips for relieving the connection of such 
e with electric fittings from pulling strain.“ S. Fn. ora. February 
19th. 

2.491. Electrical fuses or cut-outs.” H. W. Cox. February 19th. 

2,524. Transforming motion into electrical waves or impulses.” T. B. 
Drkow. February 19th. (L. S.A., July 19th, 1915.) 


PUBLISHED SPECIFICATIONS. 


1913. 


20,856. TELEPHONE EXCHANGE SYSTEMS. 
September 16th. (October 28th, 1912.) 


Zivnostenska Banka (firm o5. 


1918. 
1,087. TELEPHONE Systems. J. E. Cooley. January And. (January Qed, 


. 1914.) 


1.435. DYNAMO-ELECTRIC MACHINES AND ELECTRICAL SYSTEMS CONNECTED THERI- 
WITH. J. Stone & Co. and A. H. Darker. (January 28th.) 


1.471. AUTOMATIC AND SEMI-AUTOMATIC TELEPHONE SvsTEMS. Relay Automatic 


Telephone Co. (formerly Betulander Automatic Telephone Co.) and L. C. 


Bygrave. January 29th. 

1,500. Lame SUPPORTS AND CASINGS, PARTICULARLY DESIGNED FOR USE WITH 
ELECTRIC INCANDESCENT Lamps. B. J. Grigsby. January 29th. 

1,857. SUBMARINE ELECTRIC LEAKAGE TELPCRAPHY. Signal G.m.b.H. February 
5th. (February 5th, 1914. Addition to 13,919/18.) 

2.078. CoriN-FRERD ELECTRIC ILLUMINATING APPARATUS. H. F. Stiles asd 
A. H. F. Perl. February 9th. 

2.943. . TELEGRAPH OR LIKE SYSTEMS AND APPARATUS THEREFOR. Automatic Tele- 
phone Manufacturing Co. & S. R. Smith. February 13th. 

2.694. Rotors or DvNAMO-ELECTRIC MACHINES. Sunderland Forge & Engi- 
neering Co., R. G. Scott and A. T. Robertson. February 18th. 

9,687. Exectric BATTERIES. J. Sutton & G. J. Sutton (trading as Stuart and 
Moore). February 19th. 

3.443. MANUFACTURE or Carson EuLzcTRODES. Georg Mendheim (firm of) 
March 3rd. (March 4th, 1914.) 

4,046. ELECTRICAL Switcues. A. P. Lundberg, G. C. Lundberg, P. A. Land- 
berg. and G. Pegg. March 165th. o 

4,209. Rueosrats.  Igranic Electric Co. (Cutler-Hammer Manufacturing 
Co.) March 17th. 

4,348. TeLxcraPuy Eastern Telegraph Co. & A. C. Gardiner. March 19th. 

5.076. ELECTRIO SIGNALLING SySTEMS FOR USE ON Run wars. J. Boot & W. E. 
Scovrfield. April Ist. i 

5,224. ELECTRICALLY-OPERATED RR&VERSING MECHANISM FOR PLaninc Menn 
AND THE LIKE. R. McK. Robertson & J. Lennox. April 7th. 

5,961. Device rox TESTING THE ACTUAL AVAILABLE Worxmnc CURRENT Di 
ELECTRICO BATTERIES OR CrLLS. A. A. Lyon. April 7th. 

5,513. Miners’ ELrcfRIO Savery Lamps. O. Oldham. April 12th. 

5,768. ELECTRIC Licntino. I. Frankenburg & Sons, Ltd., and E. Fleming. 


April 17th. 
British Thomson-Houstoa Co. 


6,807. STEREOGCOPIO X-ray APPARATUS. 

6.898. ELECTRICAL CONNECTORS. A. P. Lundberg, G. C. Lundberg, P. A 
Lundberg & G. Pegg. May 8th. 

7.006. ELzcfRicAL Toastinc Devices. E. C. R. Marks (Landers, Frary and 
Clark). May 10th. i 

7,433. ELrcrRiC Air Haran. F. L. McKinnon. May 18th. 

7.554. Cousinen Exectrio Swrrcnes anp Prucs. A. H. Railing, C. C. 
Garrard & A. F. Searle. May 20th. 

8.099. MEANS FOR ADJUSTING THE HzicHT or Erscreio Laure. R. E. Tal- 
finder. June lst. S S ue -— 
9,915. BRAKE rox ELBCTRICALLY-PROPRLLED VEHICLES. t. Hoa. H. 
Samuel, W. Slingo, H. C. Gunton & C. H. Douglas. July 7th. (Divided 

application on 15,539/14. January 28th, 1915.) 

10.334. Execrric Betts. M. Suwa. July 15th. 

10,983. METHOD AND APPARATUS FOR ISOCHRONISING AND SYNCHRONISING Rota 
TABLE MEMBERS, PARTICULARLY APPLICABLE FOR MULTIPLEX TuzLzoRArPHY. P. M. 
Rainey. July 29th. (August 18th, 1914.) 

11,375. MEANS FOR THE PRODUCTION or Sound BY ELECTRO-MAGNSTICAILE 
OPKKATED DiaPHRAGMB. E. A. Graham. August 6th. 

12.340. ELxcrRüiíc Motor CowtfRoL SvsrEusS. British Westi Electrk 
and Manufacturing Co. August 27th. (September 85th, 1914. 

19.837. REGULATORS FOR X-ray BULBS AND LIKB APPARATUS. C. G. Roch 
September 29th. 

15.113. DvNAMO-EIBRCTRIC MACHINES ADAPTED FOR SYNCHRONOUS Worms. 
L. J. Hunt & Sandycroft, Ltd. October 96th. (Addition to 24,838/14.) 


(General Electric Co., U.S.A.). May 6th. 
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IN THE MELTING POT. 


IN discussing the subject of organisation in our last 
issue we touched upon a number of ways in which 
our national industries may be strengthened by effort 
from within themselves. While that article was being 
written a number of leaders to whom we look for 
à certain amount of direction in these days, were 
delivering speeches in London on another and 
by no medns less important aspect of the great 
question of after-the-war trade. We do nat agree 
that discussion of such matters in any- degree 
weakens the nation's effort to speedily bring the war 
to a victorious conclusion, and we are glad that two 
very busy members of the Cabinet were able to 
hnd time to attend part of the proceedings of the 
Association of Chambers of Commerce for the pur- 
pose of making speeches concerning the relation of 
trade to the war and the essential nature of the ser- 
vice that traders are rendering to the Empire and - 
the Allies, also to reveal, though only in some. small 
way, what is happening in the minds of members of 
the Government respecting what assistance the 
nation should render to industry after the war. Mr. 
McKenna, the Chancellor of the Exchequer, and 
Mr. Bonar Law, the Colonial Secretary, a few years 
ago might not have been credited with the desire to 
sleep in the same bed, but their presence in the 
same Cabinet in a period of national crisis, and the 
consciousness that the position that now cónífronts 
us is totally different from any that we have ever 
known before, have led them to turn their swords 
into ploughshares, and they are together preparing 
the ground for a compromise respecting what they 
formerly regarded as vital differences. Mark first 
the words of Mr. McKenna: —'' We must learn by 
the experience of the past. We have found 
ourselves dependent upon that nation (Germany) for 
many essential matters of our own trade. I do not 
think that, as a nation, whether by the individual 
efforts of our traders or with the necessary assistance 
of Government, we ought ever to allow ourselves to 
be placed in that position again." He proceeded to 
show that there was a very large field for common 
agreement between those who still stood for or 
against certain principles, but he added what we 
** [t does not follow, 
though trade may be free, that the help of the 
Government should not be given to assist our’ 
traders." Our regret is that the Government 
did not see it so in davs gone by and render a greater 
measure of assistance, but, as Mr. McKenna says. 
the Government has learned '' by the experience of 
the past," and it is now about to act. What is to 
be the course of that action? The most significant 
and hopeful part of the speech, though somewhat 
enshrouded in mvstery, was this: — 

We are prepared, and we have already shown, in a way 
which I am not yet able to state to you, that we are prepared 
to give the assistance of the Government to the development 
of foreign trade in order to ensure that those rivals who are 
now our bitter enemies, shall not have the control of the 
foreign trade which they have enjoyed in the past. . . . In 
the past there has been some complaint that Government has 
not given that assistance in distant parts of the world which 
was rendered by other Governments in similar circumstances, 
Well, it may be that a policy which is right at one time is 
not right at another, and it may be that we have to learn 


that a policy of Government assistance becomes necessary to 


secure the: development of what we inight term the master 
trades. and to secure the extension of our commercial influ- 
ence through neutral countries.” 


[273] 
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Here we must leave the Chancellor. We must 
not venture to probe the inner recesses of the govern- 
mental brain, though we confess that we shall await 
with pleasure the further draught which is so neces- 
sary to satisfy our thirst for information. 

The attitude assumed by the Colonial Secretary 
on the following day is in marked similarity to that 
of Mr. McKenna. “Everything is changed, said 
Mr. Bonar Law. He is not arguing to convert 
Manchester electors now, all that is a matter of the 
dead past—'' Everything is changed. We must 
begin on a new basis; we must put aside all pre- 
conceived ideas . . . . the problem is not at all 
the same as we used to discuss, and it must be con- 
sidered from a new point of view by those who held 


my views and those who were opposed to them.“ 


The probability that after the war there will be 
special trade relations between those who are now 
our Allies ‘‘ completely alters the basis of the pro- 
blem.“ As Colonial Secretary he turned from the 
question of trade with the Allies to the future of our 
trade within the Empire. '' Whether it pays us or 
not we shall not forget these things (war horrors), 
and whatever else happens the resources of the 
British Empire. will never again be exploited as in 
the past by our German enemies." Further, I do 
not believe that the people of this country will be 
satisfied with any system which makes us dependent 
for the key industries of our trade and for our sup- 
plies for war on any nation, least of all on the Ger- 
man nation." We shall all desire to re-echo the 
tributes which Mr. Law paid to the magnificent 
service rendered by the Colonies throughout the 
war. We could not have won this war, we could 
not win it now, but for the strength which we have 
got from tbe great Dominions." In presence of 
such a conviction, after the utterance of so 
momentous a statement, there will surely be none 
to deny the Dominions a voice in regard to what the 
after-the-war policy of the Empire shall be, and in 
that policy the question of trade and industry occupies 
a large place. Some of the Colonies are already deal- 
ing with the matter, so far as they can, endeavouring 
to exclude German influence both-now and after the 
war. Mr. Andrew Fisher and Mr. Hughes are now 
in this country. They are both highly charged with 
messages from the Australian people urging that we 
adopt no half-hearted measures which will permit of 
cancerous growth again occurring in vital industries 
of the British Empire. Mr. Law had all of these cir- 
cumstances in mind. when he said that the problem 
of the future must be considered in conjunction with 
the great Dominions as well as in conference with 
our splendid Allies. He announced that arrange- 
ments were being made for an economic conference 
of the Allies to be held in Paris, at which will be 
considered both the fuller use of the economic forces 
of the Allies in the prosecution of the war itself, and 
the problem of what will happen after the war, when 
Russia and Italy want to be free from the influence 
with which German financiers and business men 
have permeated their industries in recent years. Mr. 
Bonar Law confessed that he could not fix his mind 
on ''after-the-war " problems at that meeting, and 
so much depends upon the conference at Paris, that 
Mr. Asquith on Tuesday was in the same position. As 
a matter of fact, we all feel how immense these pro- 
blems are, and how vast will be the attention that 
they will have to receive before the details can be 
settled point by point, but apart from the considera- 
tion of the details, we can find a €ommon ground in 
the speeches of these dissimilar men—a definite desire 
for, and a move in the direction of. a compromise 
which will burv the controversies of the past and 
lead us all to adopt some policy or other which shall 
enable the ITome Countrv, the Empire, and the 
Allies, so to act in harmonv for generations to come 
as to bring happiness and prosperity, and freedom 
from external menace, to all the nations that have 
been so terribly mangled in their efforts to prevent 


the domination of the world b Prussian militarism. 
As there will be no separate Peace, so will there be 
no separate commercial treaties made with the 


Enemy, by any one of the Allies. The prospect of 


an Economic Pact is already giving German traders 
'* furiously to think." 

One other speech delivered last week has a close 
relation to the two referred to above—we mean that 
of Sir E. Holden, who also appeared before the 
Chambers of Commerce gathering. His remarks 
were devoted to the subject of banking, and in our 
efforts to secure the co-operation of the banks in 
assisting our industrial development we shall do well 


to keep his speech in mind. We believe that at 


heart most people share his admiration for the excel- 
lent work that British banks have rendered in the 
past. It is obvious from his speech that he urges 
British traders and industrial men to pursue the idea 
of forming, with the assistance of the Government, 
a big '' additional" banking institution, perhaps on 
the familiar industrial bank lines, with branches or 
allied small banks in different countries abroad. By 
establishing such an organisation Sir Edward holds 
that we should be pretty successful in turning the 
tables on our German banking competitors in foreign 
countries." ' 
————Ó 


m "THERE has been no great change in 
ppere fundamental conditions in copper within 
the last few weeks, although events in all metals have been 


the subject of the closest attention on the part of the autho- 
rities, whose efforts for some time were directed towards the 


elimination of gambling operations in the metals more par- 


ticularly required for munition work. Although a warning 
to that effect had already been given recently in the case of 
pig-lead, the drastic action taken last week to prohibit 
speculation in war metals as indicated by the Proclamation 
came rather as a surprise, and naturally caused some con- 
sternation in metal circles, because of its far-reaching effect», 
also having regard to the difficulties involved in conduct- 
ing bond fide business. Official dealings in copper, as in 
other metals, barring tin, which was excluded from the 
Proclamation, were brought to a standstill. Through the 
representation made to the Ministry of Munitions by a 
deputation from the Metal Exchange, however, a satis- 
factory understanding, was arrived at by which it was 
possible to resume official operations on the Metal Exchange 
on Monday last. These operations, of course, are now pro- 
ceeding under the new regulations, or in accordance with the 
spirit of the Proclamation intended to prohibit speculation with 
no intention of interfering with the course of legitimate business. 
A more comfortable feeling has thus been brought abont, 
although the liquidation of ontetanding speculative engage- 
mente has now to be proceeded with. So far as copper is 
concerned, the modified aspect of the London official trading 
can hardly have any important bearing on the course of the 
general market under present exceptional conditions of 
scarcity due to the magnitude of the outlet not only in con- 
nection with the huge requirements of munition factories in 
warring nations, but also to, the phenomenal extension of 
industrial enterprise across the Atlantic. There is no blink- 
ing the fact that these two factors combined have been for 
some time past more than sufficient to take care of the 
whole of the world's output in spite of the considerable 
increase in the American: production to new high records. 
The American brass industry is now consuming much 
heavier quantities, the melting of the American Brass Co. 
alone being at the present time roughly estimated to be at 
the rate of well over } million tons per annum. There has 
been, too, a notable expansion of electrical enterprise in the 
United States, partly in connection with important schemes 
of railway electrification. Very large quantities of copper 
have been shipped from America to the Allies in the last 
few months, but these appear to be rapidly swallowed up 
by the intense pressure of munition work, while it is rather 
significant that the unsold warehouse stocks of raw and 
finished metal in this country have been reduced to vanish- 


ing point. Sulphate makers now find considerable difficulty 


in covering their needs in rough bar copper, while the 
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demand for this material has been very keen at the 
relatively low prices ruling as compared with the value of 
American fine co in the neighbourhood of £136. At 
the highly inflated level of prices at which their copper has 
been selling for some time past, American producers have 
been accumulating enormous profite, and this is not unlikely 
to continue so long as the war lasts. The bulk of their 
output has been sold for months ahead, therefore enabling 
them to be quite independent of adverse movements in the 
price of standard copper, such as have again been experi- 
enced lately amidst the disturbed surroundings. The 
market is admittedly held at a dangerously high level, but 
it is hardly likely that American control will be relaxed in 
view of the present exceptional opportunities. 


Tun special meeting which was held 
Tae ee. 79 last week to consider this question 
“Members, Presented many unexpected features, not 
only to the Council and members of the 
Institution, but also to the interested onlooker. The 
large and punctual attendance of members at 5 o’clock was 
in iteelf surprising, and the intensity of feeling evinced in 
the course of the proceedings bore additional testimony to 
the importance attached to the question by them; more- 
over, the attendance was by no means confined to members 
resident in the London area—many well-known engineers 
had come to town expressly to take part in the proceedings. 
It is easy to understand, therefore, their disappointment 
when they found that, under the stress of legal techni- 
calitieg," it was not competent for them to propose and 
discuss amendments to the resolution which had received the 
sanction of the Board of Trade. As we pointed out some 
weeks ago, a fortnight’s notice must be given of the nature 
of the business to be transacted at a special general meeting, 
and as barely a fortnight intervened between the calling of 
the meeting and the date on which it was to be held, it was 
obviously impossible for members to take any effective action 
towards varying the terms of the resolution. . 

Writing after the event, no doubt it is easy to reproach 
the Council for lack of foresight in approaching the Board of 
Trade first and the members afterwards; in the absence of 
a similar experience we might hesitate to criticise the 
Conncil on this ground. It happens, however, that the 

uence of events closely resembles the procedure which was 
followed by the Council in 1911, when one week’s notice 
was given of a meeting at which alterations in the Articles 
of the first importance were to be “ considered,“ with the 
result that the members claimed their right to a voice in 
their own affairs, the meeting became a fiasco, and the whole 
question had to be reopened. The present Council. cannot 
have forgotten those incidents, and, therefore, criticism is 
justified. On that occasion, writing before the meeting 
took place, we pointed out that the whole proceeding had 
an air of precipitation and autocracy, and that the wiser 
course would have been to allow plenty of time for mature 
consideration of the new proposals; precisely the same 
remarks apply to the present situation. 

We have no doubt that the wisest course, under the 
circumstances, was that which was ultimately decided upon 
—namely, to consult the members first and the Board of 
Trade afterwards. This is also the routine that would be 
dictated by common sense, and why it was not adopted in 
¢he first instance we are at a loss to understand. 


THosE of our readers who recall the 

agra ea circumstances which attended the estab- 
lishment of the Edison & Swan patents 

for carbon-filament lamps in this country, and their over- 
throw in Germany, will be interested to learn of the situation 
which has now arisen with regard to the tungsten lamp 
patente of Just & Hanaman. In December last we recorded 
the jadgment of the Court of Appeal, according to which 
the jadgment of Mr. Justice Joyce (that the plaintiffs’ 
patent was not for making filaments of tungsten, but only for 


making them by the particular proceas specified) was snb- 
stantially confirmed, the judgments of both tribunals being 
directed entirely to the process and not to the material used. 


The resalt of the action, subject to appeal to the House of - 


Lords, is at present to throw open the manufacture of 
tungsten filaments of the “ squirted” type in this country, 
for the process employed for this purpose by the defendants, 


‘which was declared not to be an infringement of the 
plaintiffs! patent, is, we believe, unprotected by letters 


tent. ! 
On the other hand, we have just received particulars of 


. the decision of the United States Distriot Court, Southern 


District of New York, in an action brought by the General 
Electric Co. (U.S.A.) against the Laco-Philips Co., to re- 
strain the latter from infringing the American patent of Just 
and Hanaman. The defendant company imported into the 
United States lamps with RE ? and drawn-wire 
filaments of tungsten. The U.S. patent specification con- 
tained a broad claim for an incandescent lamp filament 
consisting of tungsten in a coherent metallic state and 
homogeneous throughout. . | 

The Judge held that the lamps imported by the defen- 


. dant company infringed the claims of the patent, and he 


also declared the patent valid. The application was filed 
in 1905, but the issue was delayed through interferences 
between four perties, one of whom, with the connivance of 
one of the Patent Office examiners, had fraudalently intro- 
duced into one of his own speoifications matter derived 
from the Just & Hanaman application. In the end, priority 
of invention was awarded to. Just & Hanaman, and the 
patent was issued on February 27th, 1912, so that it will 
run until 1929, and if the decision stands, the control 
of the tungsten lamp situation in the United States will 
until that date be entirely in the hands of the General 
Electric Co. and ite licensees. 

A striking feature of the decision is the fact that the 
claim of the American patent for a product and not a pro- 
cess (though two processes were described in the specifica- 
tion) has been upheld by the U.S. Court, while in this 
country the whole question turned upon the process and not 


upon the product. 


THE case of Crane v. South Suburban 
Repairs to Gas Co., which is reported in a recent 
peel AER number of the Law Reports, draws atten- 
of Negligence. tion to an important point relating to the 
liability of gas and electric lighting com- 
panies whose mains must be repaired in sifu. Workmen 
employed by the defendants, a gas company, for the pur- 
pose of carrying out repairs to a gas main in a highway, 
placed a fire pail, on which was a ladle containing molten 
lead, on unenclosed land adjacent to the highway. The 
plaintiff, a young child, was playing with other children 
near the fire when a passer-by accidentally knocked over the 
fire pail, and the molten lead was spilled on the plaintiff, 
causing her injury. In an action by the plaintiff to recover 
damages, the County Court Judge found that the defen- 
dante were guilty of negligence in leaving the fire un- 
attended and unguarded with the knowledge that it was 
surrounded by children and that it was being used for 
molten lead. ‘In these circumstances two Judges of the 
King's Bench Division have held that there was evidence 
on which the County Court Judge could find that the 
defendants were negligent, and that the defendants were 
also liable on the ground that what they were doing was a 
nuisance in that it was dangerous unless precautions were 
taken to guard persons using the highway from the danger. 
It is to be observed that the decision was based partly 
upon the fact that to melt lead in a place situate near a 
highway was a nuisance for which the defendants were 
liable if it caused damage. It is clear, therefore, that 
whenever street repairs are undertaken, the electrical 
employés should be warned to take the utmost care to keep 
the melting lead out of harm’s way. In effect they are 
bound to insure the public against any injury which may 
happen. 
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THE RENAISSANCE OF THE’ LOW-TENSION 
FUSE. 


By JOHN A CRABTREE. 


WHEN, if ever, the history of electrical switchgear comes to 
be written, it will be found that the last six years mark ' 
the * Renaissance of the Low-Tension Fuse.” For some 
time prior to 1910, the general quality of low-tension 
switchgear had been steadily on the decline in this country. 
Mechanical strength and electrical efficiency had both been 
sacrificed for price, with the result that much of the switch- 
gear sold at that time was flimsy, unreliable, and dangerous 
to operate. An examination and comparison of the average 
switchgear catalogue of 1909 and to-day, however, will show 
‘a remarkable difference and improvement in fuses and fuse- 
boards. In the writer's opinion, this improvement is not 
merely due to the órdinary processes of evolution, but rather 
to the ope ding forces of the Home Office Regulations 
governing the use of electricity in factories. Mr. Scott 
Ram's memorandum (Form 928, 1910) has also had no 
slight part to play in this development. 

It is significant that though Draft Regulations were 
published in 1907, and the approved Regulations at the 


Fig. 1.—OLD TYPE TUBULAR HAND-GBIP FUSE, SHOWING 
TYPICAL FRACTURE. 


end of 1908, nothing of any importance was done in the 
ibd erem of the ** Home Office " type of fuse, until after 
the publication of the memorandum in February, 1916. 
Prior to 1910, the tubular porcelain fuse of the hand- 
grip type, as fig. 1, was generally considered to be the thi 
in this country. In various forms, with differing ends an 


contacts of weird and wonderful design, it was almost 


universally adopted. It was a good fuse, infinitely preferable 
to the fuses it followed, but dangerous to handle, and with 
distinct limitations. The year 1910 marked ite passing, or 
to be more exact, its development into the new fuse. | 

At first, manufacturers were slow to appreciate the position. 
A few, bolder than the rest, led the way and placed new 
designs on the market, and in 1910, at least six patente were 
taken out, on fuses specially designed to comply with the 
regulations and memorandum. These designs being based 
on the “safety first principle, were naturally more 
expensive than the old-fashioned types, and therefore 
inclined to be slow sellers. Buyers jibbed at the price— did 
not recognise the necessity for new fangled ideas — the 
old style was quite good enough for them. Gradually, 
however, as the market became edacated to the new demands 
and requirements, and non- Home Office" material was 
being condemned, the new designs began to make headway. 
Other firms modified or re-designed their fuses, patent agents 
grew busy, and the renaissance " became a reality. 

The evolution of the new fusegear is still incomplete, but 
already as-umes definite form in a distinctive class of “ safety 
first" fusegear, which, in general appearance, may be said 
to be ag essentially English as was the perpendicular archi- 
tecture of the Middle Ages. | 

No one had recognised this change more than the German 


manufacturer. For years he had £TOwn accustomed to 
pouring motors, switchgear, and accessories into this country 
in a steady stream. With one or two marked exceptions, 
the German fuse failed to comply with our Home Office 
Regulations, and there were distinct signs, prior to the war, 
that the Germans were taking strenuous steps to attack the 


British home trade in ironclad switchgear built to our Home 


Office Regulations. A great amount of time and paper is 
being wasted in discussion over the inevitable German com- 
petition after the war. The wisest plan, from the manu- 
fecturing point of view, is to get to business, and, by - 
thorough organisation and careful design, to produce an 
article unequalled in efficiency and price. The rest may 
well be left to the politicians. j 

The home market has always preferred an easily 
rewirable fuse. While the cartridge fuse has its many 
supporters, it cannot by any means be said to be so. 
popular as abroad. For the present, at any rate, the easily 
rewirable fuse, encased in some form of tube and supported 
by an insulating shield and handle, would appear to be the 
main feature of the removable ** Home Office unit of to-day ; 
while the base unit includes some suitable protection for 
the metal contacts, bus-bars, &c., the whole combination 
making a shock-proof fuse. There are, however, many 
features requiring recognition and development, before we 
can hope to regard the question of our Hume Office 
fuses with any satisfaction or credit to ourselves. Ouly too 
frequently the design of low-tension switchgear is left in the 
hands of junior draeughtemen, who produce interesting 
assemblies of detail parte, but with little regard to the 
functions to be performed. 

Shielding of Live Parts.—The shielding of live parts is a 
matter provoking considerable discussion, particularly when 
the base contacts are in question. All are agreed upon the 
necessity of well shielding the hand from any danger from 
the handle contacts or fuse wire, and suitably shielded grips 
are universally provided. Opinions may differ as to the 
efficacy of some of the designs marketed, but the safer types. 
of handle must ultimately prevail. 

When the question of shielding the base fittings comes 
into consideration, we do not find’ the same harmony. 
When the switchgear is in some special position, and only 
accessible to duly authorised persons (¢.9., in “ rooms, com 
partments set apart for the purpose ). it would appear that 
contact shieiding may not be insisted upon, but the average 


. board about a works, enclosed in a wood or iron case, should 


unquestionably be effectively guarded in every way against 
accidental shock. 

To comply fully with the Regulations, one has to consider 
the fuse indes all conditions. Thus, it is possible to combine 
the base contact shield with the handle, so that insulating 
shrouds carried from the handle effectively cover all live 
parte. If, however, the fuse hendle is withdrawn, the pro- 
tection to the base contacts is likewise removed, leaving the 
board entirely unprotected. The fact that the shields are 
on the handle tends to make the operator careless, and he is- 
inclined to ignore the danger in the contacte and bus-bers. 
There is, further, the danger of making accidental contact. 
with the ex contacte when handling an adjacent fuse. 

The bus-bars also require protection. Sone firms fit these 
bars behind the fuse bases to protect them, others fit them at 
the front and shield separately, while still others carry them in 
suitable holes passing through the bases. Whatever arrange- 
ment is adopted, the danger of accidental contact should be 
considered, and all live metal effectively shielded as much as 
possible. 

Other designs of fuses are rendered unsafe by reason of 
the fuse wire terminals on the handle being exposed, even 
though the base contacts may be fully protected. This not 
only offers a possibility of accidental shock, bnt by the very 
fact of the covered contacta and shield handle lulliog the 
operator into a false sense of security, offers additional 
danger. The risk is, of course, greater in the case of the 
smaller siz s of fuses with merely a finger-grip. The unused 
fingers curl themselves into unexpected positions, and find 
the live spot, if it is to be found. The solution, therefore, 
appears to consist in so arranging the fuse wiring terminals 
that no live parts can be accidentally touched by any norma] 
individual. The fool looking for trouble with a steel rule 
or wire, and poking his finger down openings to see what. 
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a can find, must always expect a suitable reward for his 
f 

Hot Handles. With long-break fuses there is frequently 
difficulty in handling the fuse handles, owing to: the exces- 
sive heat of the grip. It is hardly realised that each fuse 
wire is a small electric heater on its own, and, in a confined 
space, may heat up the handle to a dangerous degree, soften- 
ing clips and burning the hands. When a man burns the 
akin off the palm of his hand in pulling ont a fuse, or 
has to use cotton waste to get a safe grip, it is time that fuse 
was re-designed. Yet a large 
day fuse is of that brand. If the designer had to re-wire 
and handle his own fuses, he would pay more attention to 
their cool working. It is undoubtedly necessary, therefore, 
in. design, that the question of hot fuses that cannot be 
safely handled, should have equal consideration with the 
effective shielding of live parts. 

This-matter is intimately bound up with the questions of 
break, and ventilation of the fase wire, both of which are 
dealt with at a later stage. If any doubt existe on the 
matter, it is always wiser to have a new design modelled by 
hand, for the purpose of testing the heat by actual experi- 
ment, before any expense is entailed in the manufacture of 
tools. &c. The Potteries are always willing under ordinary 
conditjons, to assist manufacturers in thes» matters. 

Fuse Break.—Passing to general questions of design. It 
is to be hoped that some day the Engineering. Standards 
Committee will be able to turn their attention to the 
standardisation of fuse-breaks. Under the varying specifi- 
cations, corporation regulations, and manufacturers’ designs 
of to-day, we have a multiplicity of breaks for the same 
conditions. 

Fig. 2, gives a graph showing 500-volt fuse-breaks by 
several of the leading British manufacturers. It will be 


„ 


Mi 


25 0 75 100 00 500 7 
AMPERES 
Fic, 3.—SHOWING 500-voLT Fuse BREAKS BY VARIOUS 
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seen that there is a considerable variation in the lower 
capacity fuses, and the various makes only draw into reason- 
able harmony towards a 6-in. break for 500 amperes. 
Soaring well above the majority is plotted the Glasgow 
Corporation fase-breaks. 

It seems hard to realise that all these varying sizes are 
seriously put forward by manufacturers to perform exactly 


the same function. Surely it should be possible to establish | 


some suitable standard, leaving each manufacturer to work 
out his own details, The circuit opening efficiency could, 
and should, be covered by a definite clause as to the condi- 
tions under which each size of fuse should effectively blow. 
. One has seen a long-break fuse deposit its fragmenta 
about the room when blown on a short test, while specially 
designed shorter break fuses have repeatedly snapped out 
the arc without the least damage to themselves. Without 
wishing to minimise the question of break, it has admittedly 
grown into a fetish with many firms, and is often used as a 
gafety-valve for badly-designed gear. 

While on this question of tests, one might with advantage 
give extracts bearing upon the matter of testing fuses from the 
rulesof the American National Board of Fire Underwriters :— 


percentage of the present-: 


(67c). Cut-oute must operate successfully on short cirouits under 
the most severe conditions with which they are liable to meet in 
practice, at 25 per cent. above their rated voltag and for link 
fuse cut-outs with fuses rated at 50 per cent. above the current for 
which the cut-out is designed, and for enclosed fuse' cut-outs with 


the largest fuses for which the cut-out is designed. 
With link fuse cut-outs there is always the possibility of a larger 


? 


fuse being put into the cut-out than it was designed for. 
Again, the voltage in most plante can, under eome conditions, rise ' 


considerably above the normal, The need of some margin as a 
factor of safety to: prevent the cut-outs from being. ruined in 
ordinary service is, therefore, evident. 

The most severe service which can be required of a cut-out in 
pa is to open a dead short-circuit,” with only one fuse 
ae and it is with these conditions that all teats should be 


(68k). Enclosed fuses must not hold an arc, or throw out melted p 
metal or sufficient flame to ignite easily inflammable material on,or : 


near the cut-out when only one fuse is blown at a time on a short 


cirouit on a system of the veltage for which the fuse is rated. 


The normal capacity of the system must be in excess of the load . 


on it just previous to the teét, by at least five: times the rated 


capacity of the fuse under test. 
e resistance of the circuit up to the cut-out terminals: must be 
such that the impresedd 


direct proportion to the difference in current used. 


The above requirement regarding the capacity of the testing 


oirouit is to guard against making the test on a system of so small 
capacity that the conditions would be sufficiently favourable to 


allow really poor fuses to stand the test acceptably. On the other 
hand, it must be remembered that if the test is made on a system - 


of véry large capacity, and especially if there: is but little resist- 


ance between the generators and fuse, the conditions may be more 
severe than are liable to be met with in practice outside of the large 
power stations; the result being that fuses entirely safe for ganera i 


use may be rejected if such test is insisted upon. 


One wonders how many of our British fases would 


satisfactorily comply with these regulations and teste. 
(.o be concluded.) 


THE NEGLECT OF COMMERCIAL MATTERS 
n BY THE ENGINEER. 


Bx JOHN MARKS. 


'THE neglect of business matters by engineere in the past has 
had an effect on the engineering industry which is too often 
overlooked, especially when ways and means of setting the 
engineering industry more firmly on its feet are being dis- 


cussed. Let us eee what has been the effect on the industry 
as a whole, and on the electrical engineering industry in parti- . 


cular, of the want of business qualities in so many of our 
engineers. 

ight from the start of the electrical industry the majority: 
of engineers have been too much accustomed to look on the 


business side of the matter as beneath their notice, and this 


policy has had the following unfortunate effects. 
e manner of financing many of the original electrical 
concerns was left in the hands of financial men who cared 


nothing for the industry, and less than nothing for either pu : 


great possibilities of the electrical industry or the 1 
the nation of its correct development. What 5 
about was being able to float companies on to the general 


‘public at heavy Pome profits, afterwards taking the 


first opportunity to get rid of their own holdings in the 
Various concerns. 

The engineers who were financed by these people were as 
clever and able a set of men as any country ever 
In the majority of cases, however, they were purely engineers, 
and not business men in any w ay. 

They conducted many and valuable experimente, but paid 
too little attention to acting goods delivered ; often they 
developed personal fads, and ran these fads at the expense 
of the company long after other and rival concerns had pro- 
duced more suitable and reliable, if somewhat less novel. 
designs. When profits were made, and in the early days they 
were made, in spite of the faulty financial management, they 
were too often divided up to the hilt, and little provision waa 
made for the days when more firms would be in the field and 
competition would much keener. 

Assertion without facte to back it up is of little value. The 
writer, therefore, mentions one or two instances, with which 
he was quite familiar, of faulty management by clever, but 
non-businesslike, engineers. 

One concern, some years ago, appointed a very clever and 
scientific engineer as its head. One of the first positions 
taken up by that engineer was to etate that in connection 
with a new line then developing, he was going to make the 


voltage at the terminals will be decreased . 

1 per cent. when a current of 100 amperes ispassed between them. 
For convenience, a current of different value may be used, in 

which case the per cent. drop in voltage allowable would vary in : 


t 
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product turned out from that works the perfect product of 
its kind. A very -worthy object, and one which might quite 
well have been tained along with commercial success if 
only businesslike methods had been employed. | 

: Orders were fairly plentiful at the time, and the product 
of that firm was then as good as that turned out by any other 
frm, and the projected improvements could have been carried 
out on each 

rate, that is what a businesslike manager would have done. 
policy was not sufficient for the engineer in question, 
who actually stopped machines going out which had been 
tested and more than satisfied the specification under which 
they were ordered. No matter, they were not fo go out; 
some detail improvement had occurred to the manager over- 
night, perhaps, and those machines must wait in the shops, 
be partially dismantled, the detail provement fitted, and 
the result tested. It may seem incredible, but it is a fact 
that in eome cases machines were tested and partially dis- 
mantled twice and three times before they went out. 

Naturally, customers became first impatient, and then dis- 
n and got into the habit of not expecting delivery from 
the firm, the natural sais aa being that they placed 
their orders elsewhere. Unhappily, the firm had a good 
standard 1 of essential goods in e ects 1 and 
were, im fact, in possession of a really g paying speciality ; 
for a time the money earned by this speciality enabled the 
process described above to go on without altogether upsetting 
the dividends. | l 

is could not last for ever, and by the time the perfect 
apparatus was on the market the firm found that people 
had lost faith in its ability to deliver anywhere near to 
time; also, that other firms were then making and cutting 
mto the market in the original special line in which the firm 
had done 80 well. 

The engineer in question was disgusted to find that people 
would not pay an enhanced A for his apparatus, though it 
was undoubtedly the most efficient on the market. This extra 
efficiency, however, only amounted to about 1 per cent. or 
1 per cent., and the money spent in gaining it made the 
apparatus unnecessarily expensive. 

Had the batches of apparatus for which customers were 
waiting been. delivered, and the improvements incorporated 
in the next batch made, then the same perfection could have 
been reached, the firm’s good name and connection retained, 
and money brought in which would have helped to pay divi- 
dends and support experimenting ae well. In fact, under such 
circumstances there would have been many firms ready to 
pay rather a higher price for the superior article. The policy 
which was followed upset the whole financial etate of the 
oem and cut down dividends to vanishing point for some 

me. 

In another case the writer saw the same idea carried out, 
but with regard to a different product. When the writer 
e to mention to one official that money was being 

needlessly expended the same answer came out, namely, that 
the older department could earn more than the newer depart- 
ment could spend. Here, again, financial wreck, or some- 
thing very near akin to it, resulted. 

Again, in another instance, an engineer-manager not only 
spent a tremendous amount of capital in trying to carry out 
a pet theory in connection with the governing of engines, 
buf aleo carried his experimenting on to the premises of the 
firm's clients. This process gave annoyance to the firm's 
customers, who pointed out that they required their engines 
to drive their factories. The result was not an assurance 
that if the various experiments were a eource of annoyance 
to the clients, the experimenting would be discontinued, but 
consieted of the information, conveyed in a chilling tone, that 
the plants belonged to the makers until the guarantee had 
run out, and that they (the makers) would do as they pleased. 
Naturally. clients fell off, the firm got into difficulties, some 
of the bolder apirite suggested to the engineer-manager that 
he should drop these costly and futile experimente, and the 
engineer in question promptly put in his notice and left the 

rm. 


Now cases such as the above, which can be vouched for by 
many people, are by no means isolated cases; similar incidents 
must be known by any engineer who has spent, say, the last 
20 years in the British engineering industry, and particularly 
in the British electrical engineering industry. 

The result has been that in the British electrical industry 
one finds company after company which has had its capital 
reduced, and company after company which paye either noth- 
ing or a totally inadequate return. If every concern confining 
iteelf to the manufacture of electrical goods was in the same 
position, it could then be argued that there was something 
radically wrong with the state of the whole industry in this 
country. The above, however, is not the case; plenty of firms 
give a good return to their proprietors, and have done so for 
many years, though many of them started up after the first 
boom period had passed. In every instance, however, such 
firms have heen sensibly managed on the business side. 
Their managers have always remembered that the purpose of 
the company wae to make dividends, whether it made them 
on high-class dynamos or cheap rat-trape. 

Now the effect on the whole industry of the financial neglect 
outlined in the above examples has been to cripple every 
electrical concern in the country. Those firms which, have 
always paid a steady return on their capital could have either 
paid more in dividends, or put away money for development, 


resh batch of machines put in hand; at any 


` 


or reserve funds, in larger amounts had the badly managed 
type of firm been payi Those firms who are not paying 
simply have to get work at any price in order to keep going. 
Tbus, profite are cut and competition becomes exceptionally 
keen for all firms concerned. Naturally, capital will not flow 
towards an industry which is not in a healthy financial state, 
and here, again, the badly managed firm makes it difficult 
for the well managed concern fto extend its works. 

Another and more regrettable effect of such mistaken policy 
has been to cultivate in the mind of the business man the 
idea that no engineer ever had, or could have, any financial 
sense, and that it was necessary to keep a sharp eye on his 
little proclivity for spending large amounts of money in some- 
what unprofitable ways, especially when this meant the delay- 
ing of delivery and disappointing of a customer. Consequently, 
all the best appointments are held by the purely business man 
in by far the majority of cases, and the business man, with a 
far less expensive or trying professional training, usually runs 
the engineers who are responsible for the design of plant 
turned out by the works, or for the maintenance of the plant 
necessary to operate an electric railway. 

The engineer, especially the thoroughly well-trained maa 
of about 30 or 40 years of age, complains bitterly of the fact 
that he is remunerated at a far less rate, worked more bourse, 
and carries far more decine aed than his financial col- 

0 


leagues; yet how often good engineers spoil themselves 
boc a chance of showing a little commercial ability comes 
along. 


The writer gives two instances from personal knowledge, 
showing different attitudes of engineers towards the business 
side of engineering. . MEN 

A relative, who was manager at a large engineering works, 
prided himelf on his business abilities, Quite a short time ago 
an engineer with ideas on the manufacture of motor delivery 
wagons and swift tractors wae introduced to him, with a 
view io getting the inventor's ideas carried out and fested. 
Let us consider how the matter was taken up. 

The statement of ths relative in question was ae follows :— 
“I could see from the beginning that his idea would hardly 
be likely to be a success, and that he was somewhat vague 
in. his ideas of business; so I proposed that before we carried 
out any work at all we should have a definite agreement 
regarding all work done for him, and the payment for the 
same." How typically British! No tact; no idea of chatting 
over the matter with the inventor, who did not want for 
money; no suggestion here and there in order to sound the 
trend of his ideas on the subject, and to see whether he would 
be open to accept advice or not; none of this sort of work, 
and then a tactful allusion to the matter of payment for work 
done and the proposal for a regular agreement. No; a demand 
straight out for cash down almost, which in itself showed 


‘lamentable want of tact in that it displayed want of faith in 


the idea and ite inventor. . 
The work was done, the tractor made, experimented with, 
and tried on various gradients, but it did not come up to the 
inventors hopes. It was, after some months’ trial, aban- 
doned, and my relative then bade the inventor a friendly 
good-bye and patted himself on the back in that the firm had 


'received profitable payment in full for all they had done: 


and there he was content to let the matter end. Asked if 
the tractor could have been improved, the answer was. Oh, 
yes; I believe it could; there was one point in the design of 
which the inventor was rather fond, and which I knew would 
trip him up.” ZIP 

Now let us take the American or German engineering 
manager’s view. The trials show that the inventor's idea is 
not altogether feasible, and then the suggestion is tactfully 
made that, if the inventor will permit, the firm will be pleased 
to put money into the idea, ae they consider that with a 
little alteration the tractors would be quite satisfactory. 
Experiments would have followed, the design been thoroughly 
developed, and another paying line added to the firm's enter- 
prises. Please observe that the mistaken policy was adopted 
by an engineer who thought that he was an up-to-date businessa 
man. ; 

As a contrast to the type of engineer dealt with above, the 
writer was pleased to meet and entertain, a short while ago. 
the manager of a large constructional firm; their business is 
not electrical work, but the lessons to be learnt from thia 
engineer's policy are of value to any engineer, electrical or 
otherwise. 

Naturally, talk drifted to prospects of business when peace 
shall be declared. The opinion was then expressed by the 
writer that first-class business and technical organisation would 


- be more than ever necessary to obtain any success worth 


having. 

Then eine in question stated that his own opinion was 
that in the davs to come business would be most effectively 
obtained by what he was pleased to term first-class and inten- 
sive advertising. followed up by representatives possessing 
strong personalities Amongst the greatest of their assets he 
rated tactful handling of possible customers, and also called 
for a thorough understanding of the technical points of the 
work in question. He stated that he had difficulty in getting 
good engineers who were tactful representatives, or good repre- 
sentatives who were acquainted with their products from 


A to Z. The writer happened to draw hie attention to the | 


disparity usually existing between, say, the managing engi- 
neer's ealary and position and that of the general manager 


of a business, pointing out that the latter was generally much 
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better remunerated, and had had a much inferior education 
and training to that of the engineer. 
he engineer in question adinitted the disparity in emolu- 
ments, but insisted that it was no more than fair, his state- 
ment being that the man who managed the concern in such 
a manner that it earned a good dividend was not only pro- 
viding the possibility of a good and also improving position 
to those on the staff, but, by tending to bring turther capital 
into.the industry, was benefiting the whole community. He 
stated that at an early point in his career he had ical ved to 
et the controlling position of some business before he reached 
5 years of age; that he went into the shops during his prac- 
tical training with the idea of one day selling the goods; that 
when he got into the drawing office he meant having the 
sition of leading draughtsman as soon as it was available. 
aving, after a few years’ hard work, attained that position, 
‘he realised that, much as he liked the engineering side of the 
business, something more was required of a man who aimed 
at holding the reins. With that end in view, he took every 


opportunity of influencing business for his firm, and when: 


sent out to try and talk over possible clients on eubjects of a 
technical nature, used the utmost tact of which he was 
capable. The result was that he attained the position of 
deputy-manager, and finally of general manager. 

Now then," he observed, I am a much better man than 
the technical man alone; I not only help to arrange the 
designs, but annually get thousands of pounds’ worth of work 
for the firm and all connected with it. Take my leading 
Diae EAD a splendid fellow, a first-class man whom 1 
ehould be sorry to lose. I can't promote him to be an out- 
side representative or my deputy; if ever he goes out to 
see about a contract, or any proposed work, there is always 
a dickens of a row to follow, and a possible loss of a customer. 

ben possible clients make statements which are wrong 
fundamentally, he contradicts them and tells them that they 
d» not know what they require; the proposed client gets in a 
huff, snaps back, and my leading draughtsman then shows 
the client in plain unvarnished terms that he does not know 
anything about the matter at all, and is a very poor sort of 
person when coneidered alongside an engineer. When spoken 
to about making such a hash of things, and counselled to be 
tactful, he retorts that he cannot, and will not, be told what 
is correct by a non-technical man. On the other hand, when 
I get that type of customer I handle him gently, find out his 

t idea, and then gradually work him round by letting him 
think that I agree with him, until he comes somewhere near to a 
correct view of the case. This may take me an hour or more. 
but sooner or later I convince him by quiet, reasonable, and 
friendly conversation that the only way in which to carry 
out the work is the way our firm does it." The above poliev 


may seem obvious, but how often is it carried out by engi- 


neers in a managing ition? "Too often the tendency to 
become dictatorial, Deus testy. with a customer is con- 
sidered to be quite a correct attitude. 

'The directing of a great business is like unto the conducting 

of a great orchestra; the engineer in an engineering concern is 
certainly the most important instrument; but as the pur of 
an orchestra ie to interpret some great musical work in a 
perfectly harmonious fashion, so is the purpose of an engi- 
neering business to earn a return on its capital. In the one 
case, neither the leading violin nor the 'cello player is per- 
mitted to display his own talents in such a manner as might 
endanger the production of the masterpiece; nor can the 
engineer be permitted to indulge his own fade if it means 
interference with dividend production. Both men must óbey 
the man who organises the whole process in euch a manner 
that the desired effect is produced with harmony. 

In both cases there must be a conductor who will balance 
the efforts of each eeparate plaver or department; and in both 
cases the talent required for this conductor is not proficiency 
of an extraordinary degree in any one line, but capacity to 
organise other ple’s work, in order that a desired result 
may be attained. If the engineer is to rule in an engineering 
concern, then he must be something besides an expert engi- 
neer; he must be able so to conduct the firm that the desired 
end, dividends, is attained, or make room for someone else, 

. who may not be an engineer, but who is a succeseful organiser 
and director of other people's efforts. 

Let us keep an eve on our competitors, especially thoee from 
enemy countries: but let us not forget the severe handicaps 
which our own mistakes of the past have imposed on us. By 
s» doing we shall be in a stronger position than ever to meet 
both our competitors and our shareholders. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS AND ALIEN ENEMY MEMBERS. 


As briefly stated in our last issue, the special meeting of 
corporate members to coneider a resolution altering the 
Articles of Association was dulv held on Wednesday last week. 
Owing to*the difficulties which arose in the course of the dis- 
cussion, the resolution was not put to the vote, and it was 
decided to call & fresh meeting to consider the whole question 
untrammeled by the restrictions which, as explained below 
by W. B. E.,“ necessarily tied the hands of the meeting. No 


time was lost by the Council, the meeting being called for 
Wednesday this week; the result will be found in our "Notes" 
columns to-day. 

The following is a brief account of the proceedings at the 
first meeting :— » ta 

The President, Mr. C. P. Sparks, explaining the object of 
the meeting, said that for seme tine after the Council had 
stated in the Journal what powers it possessed to deal with 
alien enemy members, no action was taken on the part of the 
members to put Article 41 in operation. Eventually, how- 
ever, a petition was received, signed by 17 members, and the 
Council, after consultation with a deputation, had called that 
W | in accordance with the Articles of Association to deal 
with the resolution [printed in our issue of February 15th, 
p. 206] modifying Article 41, and providing that any meinber 
who during war should be a subject of an enemy countrv 
should cease to be a member of the Institution. Moving the 
resolution, the President called upon Mr. C. ALFRED BAKER, 
who, in seconding it, read a letter which he had addressed to 
the ELECTRICAL Review [December 3lst, p. 813]; correspond- 
ence followed, and he found no difficulty in obtaining 17 
signatures to a petition—he could have obtained 170 if neces- 
sary. At a conference with the President the form of resolu- 
tion was agreed upon, on the lines of a similar resolution 
adopted by the lron and Steel Institute, and the meeting 
followed. The petition did not touch the question of natura- 
lised aliens at all; they could not deal with any of these 
unless they dealt with all—and some of the:a had sone fight- 
ing for us, The resolution, however; covered the tase of 
aliens who had not denaturalised themselves in their own 
country, who should be excluded. 

Mr. A. Gay referred to a letter which he had written to 
the President with regard to the procedure to be followed, 
and to amendments which he had forwarded, and the Presi- 
dent replied that he was advised by the honorary solicitor that 
the amendmente were not in order, whereupon Mr. Gay 
strongly protested, and urged that according to the recognised 
rules of debate a relevant amendment must be in order. 

Mr. C. C. ATcHISON thought the meeting would be farcical 
if limited to the resolution, and questioned whether a meet- 
ing held ip London could be representative of the whole 
country; he held that every member should have an oppor- 
tunity of voting. He considered that it should not be neces- 
sary for the members to act in euch a matter—it was the 
duty of the Council to ascertain the feeling of the members 
and to take action accordingly. 'The resolution, in his opinion, 
did not go far enough. as it would not prevent alien enemies 
from rejoining after the war. 

Mr. Gay moved the adjournment of the meeting and the 
holding of a postal ballot on the resolution and amendment. 
but the President refused to accept the motion, upon which 
Mr. Gay protested that the whole of the proceedings were 
irregular. 

Mr. F. C. RAPHAEL suggested that the resolution should be 
passed unanimouely, and that afterwards the proposed amend- 
inents should be considered. 

The PRESIDENT pointed out that any proposed change in the 
Articles must first be submitted to the Board of Trade for 
approval. 

Mr. W. B. WoopROoUsE said he would support the resolu- 
tion on the understanding that aliens who had not troubled 
to denaturalise themselves would be expelled, and Mr. E. M. 
Duncan, whilst suggesting that each case of alien meniber- 
ship should be dealt with individually, thought they ought 
to wait for the Institutions of Civil and Mechanical Engincers 
to lead the way. 

The PRESIDENT refused to be guided by any other body, and 
pointed out, with regard to the question of naturalisation, 
that British law prevailed over German law in this country, 
so that naturalised aliens would not be touched by the resolu- 


tion; but it would still be possible, under Article 41, for 10 


members to take action with regard to anv individgal case. 
As for re-election after the war, that would'be in the hands 
of the members themselves. 
Mr. A. A. CAMPBELL SWINTON feared that the interpretation 
of the law with regard to aliene naturalised, but not also de- 
naturalised, altered the conditions very much, and eeveral 
members who were in favour of the exclusion of alien enemy 
members, including Mr, G. W. Partridge and Mr. J. H. Rider, 
declared their intention of voting against the resolution if it 
would not have the effect of excluding this claes. 
Suggestions to modify the wording of the resolution. and 
to adiourn the meeting, having been rejected by the President. 
Mr. L. L. RonBiNsoN proposed that the resolution be referred 
back to the Council and brought forward again in a form that 
could be amended so that it would be a resolution of 
the Institution and not of the Council. It was pointed out 
that the resolution ought not to be negatived. as this would 
produce an erroneous impression outside the Institution, and 
eventually the PRESIDENT, remarking that the matter was of 
very great importance, announced that the resolution would 
not be put to the vote; a new meeting would be called at 
which the various proposals could be fully discussed. and the 
final decision would be submitted to the Board of Trade for 
approval. ij 


axa Lue comu 


The meeting at the Institution of Electrical Engineers on the 
Ist inst. was extremely interesting, as revealing amongst other 
things the misconceptions which exist amongst professional 
—often businesa—engineere regarding business methods. 


D 
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After the resoluflon with which we are all familiar was 
proposed and seconded, Mr. Gay charged in with tbe question 
' us to whether the proceedings were to be conducted according 
to the recognised rules of debate. ‘The obvious answer would 
have been: [his is not a debate, but a meeting of a public 
company convened for a specific purpose, viz., to pass, if 
thought fit, & resolution altering its Articles of Association. 
You are at liberty to discuss the resolution on its merits; if 
you aro in favour of it pass it, if you are not in favour reject 
it, but there, so far as this meeting is concerned, the matter 
ends." Why this answer was not given clearly and directly 
[ am ata loss to know; it would have saved much in talk, 
though, of course, we should have lost much in entertain- 
nent. 

Mr. Gay wanted to propose amendments, and mentioned 
the Mayor of Islington as authority that his proposals were 
in order. This did not necessarily prove that the Chairman's 
ruling was wrong; it might only prove that the Mayor of 
Islington knew no more of company procedure than Mr. Gay! 
As & matter of fact, his confusion is easily understood. If 
the occasion had been a meeting of the Institution as an 
institution, the members would have been at liberty to put 
forward any amendinents they pleased. but it was a meeting 
ot the Institution a3 d company, consequently the proceedings 
had to be conducted in etrict conformity with the Articles of 
Association. There was no use in badgering the President. 
Ife didn't make the laws governing public companies, and he 
didn’t make the Institution Articles; in short, he had in this 
particular case no option. 

In subinitting the resolution, the Council had undertaken a 
thankless job, and the meeting showed little appreciation of 
their efforts. But, really, they had some justification for 
their action. Seventeen members, as I understand it, brought 
the question of expulsion of enemy aliens before the Council. 
Meetings and negotiations took. place. A proposal as to how 
to deal with the question was drafted by the group of mem- 
bers. The Council could not agree with that altogether, but 
intimated that with some alteration they could give it their 
whole-hearted support, and that a definite proposal could 
consequently come before a meeting with all the weight of 
the Council behind it. All right so far, but, alas! for the 
next stage. Instead of bringing this proposal or some resolu- 
tion embodying it before the Institution, to be talked thin 
‘according to the recognised rules of debate," assuming that 
there would be no opposition, they determined to alter the 
Articles of Association right away, and called a company 
meeting for the purpose. Their assumption was false. The 
subject is highly contentious, and a general debate at another 
meeting is to take place, after which the mangled remains 
of the various resolntions and amendments proposed may 
serve to indicate the lines on which a resolution can be drawn 
amending the Articles. In not submitting a resolution to the 
Institution firet the Council were guilty of an error of judg- 
ment; that is all. But what were the Council thinking about 
to have made such a mistake? 

The resolution seemed as clear in its meaning as language 
could make it. I very carefully considered the wording when 
the notice of the meeting reached me, and decided to vote 
for it. It appeared quite free froin ambiguity, and my view was 
evidently that of Messrs. Baker, Swinton, Rider, Atkinson, and 
many others present. It was clearly stated that eneimy sub- 
jects should cease to be members of the Institution, and with 
this I was well content. But, unfortunately, the President 
told us that the interpretation of the resolution was a question 
of law, with which staternent I entirely disagree. As the 
wording etood, it was not a question of law at all. but a 
question of fact, and the fact is that until an enemy Govern- 
ment has released its subject from his obligations to his 
country of origin, he continues to be an enemy subject, and 
this whether we take him to our hearts by naturalisation or 
not. The latter event makes no difference at all, because it 
is not recognised by the enemy Government. It is true that, 
in the absence of release from his continuing obligations, the 
return of an enemy subject to his own country might imply 
his being imprisoned or shot, which would possibly bend his 
sympathies in the direction of the country of his adoption; 
but, nevertheless, he is still an enemv subject, and conse 
quently, by the wording of the resolution, he is got rid of. 
Do the Council mean this, or do they not? If they do, let 
them say so clearly and put forward a resolution worded so 
that there can be no hedging behind legal argument. If they 
do not, they unconsciously deceived the men who went to the 
meeting to vote for the resolution. and in this case also a 
new wording will be necessary. Evidently. 60 far as our 
present Council. are concerned, clarity ef thought does not 
march with technical attainment.—W. D. I. 


Wages at Greenwich Generating Station, —The 
LCC. Highways Committee has received a petition from certain 
employés at the Greenwich generating station for an increase of 
wages, and also an application for increased pay for overtime, 
The Committee reports that the question of the wager of these 
emplovéa was settled by arbitration in June, 1915. and it is of 
npinion that they are not entitled to have their wages reconsidered 
by the Conciliation Board until June, 1916. As regarda the appli- 
cation for increased pay for overtime, the Committee recommends 
that it be referred to the Electrical Conciliation Board. 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi» 
cations at the earliest possible moment, No letter can be published 
unless we hace the writer's name and address in our possession, — 


15,000-K W. Generator for Manchester Corporation. 


In the Contracts Closed column in your last issue, a 
reference is made to the transfer of the order for the above 
machine from us to the British Westinghouse Co., and as the 
bald statement of this fact in times such as these might be 
misunderstood by your readers, we should be much obliged 
if you would allow us to point out that the change in the 
contract—which has been made by friendly arrangement be; 
tween the parties—is simply due to submarine risks in sea 
transit, it being imperative in the national interests that this 
plant shall be ready for running by March, 1917. , | 

Mr, Pearce has authorised us to state that this action 1s not 
in any way due to technical or political reasons, but has been 
deterinined solely having regard to the serious risks attendant 
upon the delivery of goods by water during the period of 


hostilities. 
Brown, Boveri & Co., Ltd. 
A. C. EBORALL, Managing Director. 


London, S. W., March 8rd, 1916. 


City Guilds’ Subject: Electric Wiremen's Work.“ 


I have read with interest the letter under the above head- 
ing from Messrs. A. P. Lundberg & Sons. The most important 
feature missing from the letter is the fact that the classes. do 
not attract the men engaged in this section of the electrical 
industry. The bulk of the students with whoin I have come 
into contact are invariably engaged in occupations outside 
the scope of electric wiremen’s work. 

There are indications of considerable modification. in the 
subject matter of the syllabus, which, it is hoped, will brin 
the tuition in the classes into line with the requirements o 
so-called '" wiremen,“ and thereby encourage larger classes 
and more candidates in the examinations. „ 

In addition, electrical contractors should interest their 
einployés in technical training and the advantages appertain- 


ing thereto. 
London, W., February 29th, 1916. 


What is an '' Electrical Contractor ?" 


Your correspondent ''Contractor," on page 251, complains 
cf consulting engineers who, while doing their best for their 
clients, do not assist electrical contractors,” which, in this 
particular case, seems to mean Nn contractors ''; but 
what right have such contractors to supply engines, dynamos, 
and plant thev do not understand? 

Is Contractor himself an engineer or electrician? If 
&0, then he is an exception, and he should advertise his 
qualifications so that consultants may avail themeelves of hie 
assistance. Any man may dub himself “electrical contrac- 
tor," though knowing nothing of electrieal work, and not 
making any of the apparatus he uses; even the wiremen he 
hires have been trained by others; and he feels aggrieved if 
hà does not get a middleman's commission on everything! 

I have had 35 years' experience in this particuler line of 
work, so I know what I am talking about. 

Facts. 


Cause of Flicker. 

Mr. Bulsara’s trouble with light flickering seems to me 
to be due to a broken earth return somewhere or other. The 
fact of the trouble being present with any of the generatore 
running proves to me that the fault is either close to the 
switchboard or beyond it in the lighting circuit wiring. The 
vibration of the engines running is disturbing this broken 
earth wire more or less, according to the proximity of the 
engine to the fault. 

1 rectified a similar fault a short while ago in a lightin 
circuit on a 3-wire D.C. system, 230-460 volts. The fault ha 
been on for two years, and was only noticed when the main 
middle-wire fuse blew. From this time onwards an occasional 
nasty flicker was observed in a certain circuit; the switches 
acted all right, but the withdrawal of the fuse did not affect 
the circuit at all. I knew then that I was getting light 
through the earth return of the conduit, which was being 
vibrated at tines by the engine working close by and some- 
times breaking the circuit. 

Eventually, I opened out the faulty circuit and found the 
return wire trapped in the angle of a split elbow, and making 
a lovely contact thereto. If Mr. Bulsara's trouble is some- 
thing hke this he will find some fault on the earth return or 
middle-wire cable. 

[t cannot be on the outers, which are both above earth 
potential by 280 volts or more in his case, and would cer- 
tainly blow the fuses. I should advise Mr. Bulsara, if the 
fault is only on a certain section of lighting. to have the 


return cables tested for an earth leakage. 
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If the fault is on every light in the place, then the main 
middle-wire cable is faulty at some point or other beyond the 
switchboard bus-bar connection, and sheuld.be tested out for 
earth leakage. If the fault were traced to valve trouble in 
each engine it would constitute a record fault, I think. 

.I should be glad.to know the ultimate-death of this fault, 
and hope Mr. Bulsara will acquaint the ELECTRICAL REVIEW 
when he finds it. oe | 

"E Hy. Fowler, 

Liverpool, March 2nd, 1916. ` . Electrician. 


Concerning Discounts. 


In the interesting communication on the above subject your 
correspondent says: Just why makers do this kind of thing 
it is not easy to understand." But the reason is not far to 
seek. Invoice clerks, and, indeed, most people who have the 
making up or checking of invoices, know nothing of ''deci- 
mals,’ which they regard as a mysterious arithmetical 
process, which only schoolmasters and scholars, who have 
devoted their lives to the subject, can possibly understand. 
The invoice clerk works with a book of discount tables, and 
as these are made up for discounts of 14, 24, 5, 10, 15 per cent. 
and so on, the reason for the imposing array of discounts is 
obvious. i 

It is rather odd, however, that cable makers ‘and other 
jugglers with discounts have not heard of the marvellous 
discovery made by some brilliant genius in the tube trade (or 
is it the file trade which has the honour?). The tube makere 
use a standard list for all classes of tube, and different dis- 
counts are quoted for steam, water, and gas tube, &. The 
discounts are single figures like 574 or 623, and so on. But 
the discount tables do not give discounts like these, so what 
is the invoice clerk to do, poor thing? Well, after a little 
instruction and a lot of hard thinking, it dawns on him that 
624 per cent. discount, for example, is simply 50 per cent. of 
the list price, plus 10 per cent. of the list price, plus 24 per 
cent. of the list price, or 12s. 6d. per £l. "The arithmetical 
genius simply takes 624 per cent. off list = list Xx (100— 624/100) 
= list X .375 or list X 3. Thus does the wily tube maker 
win the esteem of the scholar and the plain clerk alike, '' two 
at a blow." 

The tube maker's method has a decided advantage in this 
respect, that all discounts are calculated on the list price, 
which is generally a round sum in pounds or ehillings, or 
pence with no fractional parts. Compare the following :— 


' CABLE MAKER'S ‘ METHOD. Tcspe MaKER's METHOD. 
List £146, less 25, 15, and List £146, less 42} p.c. 
10 p.c. Losing discount tables. 


Less 25 p.c... ... £3610 0 20 p. c. on 4146 = 429 4 0 

. ——— 20 p.c.on £146 = 29 4 0 

10910 0 23 p.c. on £146 = 313 0 

Less 15 p.c. ... 16 8 6 ————— 

PM -—————— Total discount £62 1 0 

93 1 6 5 ä 

Less 10 p.c... 9 6 2 £146 less £62 1s. = £83 19s. 

— NE net. : 

Net .. .. .. £8315 4 Another way is to take off 

— — 6d. per £1. 


The slight difference in the results obtained is, of course, 
due to the fact that 25, 15, and 10 per cent. is equal to 42.625 
per cent., or .125 more than 424 per cent. | 

I think that this is a most opportune time to invite dis- 
count jugglers to mend their ways and “put away childish 
things." and I suggest that the ELEcTRICaL Review should 
take this matter up vigorously and now. If we are to com- 
pete successfully with our enemies after the war is over, we 
must lay aside every weight." i 

“A Station Engineer” deserves a hearty vote of thanks 
for bringing this question up; we have suffered too long 
under the yoke of the discount designer. 


John W. Black. 
Glasgow, March. 6th, 1916. f 


An Engineer's Wages." 


May I draw your, and other people's, attention to the first 
advertisement in the current number of your paper under the 
heading of ‘Situations Wanted“? It seems to me that the 
rate of remuneration for technical men is poor enough already, 
‘and advertisements such as this do not tend to improve 
matters. i 

If any firm can get the services of a well-trained engineer 
for low wages.“ why should they pay high. or even moderate, 
anlaries? Is if lack of esprit de corps that is responsible, to a 
great extent, for advertisements of this kind? 

There is one advantage of trade unionisin which might be 
applied to engineers here illustrated. 


| | Disgusted. 
Ealing, March 6th, 1916. ; 


The I. E. E. and Alien Enemies. 
From the feeling expressed at last night’s Institution meet- 


ing, I am eure that no mere form of words will satisfy the 
general mass of mambers which does not render the exclusion 


of the German after the war total and (as far as is humanly 
pessible) permanent. f 
This point I endeavoured to make in the following letter to 
the Council, the publication of which. should now be no 
breach of confidence. 
i W. P. Anderson. 


The Council of the l 
Institution of Electrical Engineers, London. 


I. E. E. AND ALIEN ENEMIES. 


GENTLEMEN, —I am in receipt of your post-card of -the 15th 
inst. With regard to the matter contained in it, perhape I 
may be permitted to express my own, personal view, which I 
know to be shared by a large number of your members in 
the North. This view is that the resolution has been drafted 
on wrong lines, in that, although we are logically quite safe 
from the intrusion of Germans at our meetings throughout 
the duration o. the war, we are not protected from their 
becoming members after peace is declared. 

There is little doubt that German commercial men will 
make a superhuinan effort immediately after the war to regain 
their footing in our social and industrial life, using the mem- 
bership of our clubs and institutions as a.lever to that end; 
and that they will be successful in this aim in the course of a 
few years is more than probable, our national characteristics 
being what they are. i 

May I suggest, therefore, that a new resolution be framed 
making it unpossible for any member of this race to join the 
Institution after the war? I fully realise that no rule can be 
made to hold in perpetuity,” but he will be a bold inan who 
in the next 50 years attempts to rescind such a resolution 
passed now. Surely, also, partial achievement is better than 
the making of no attempt. | 

I would make the resolution I propose apply to Germans 
whether naturalised or unnaturalised (if legally possible), the 
former, in my opinion, being much the more dangerous of 
íhe two. 

As indicative of local feeling here, I would say :— 

1. That the rules of the Engineers’ Club, Manchester, have 
been eo altered that no present alien enemy can, in future, 
enter the, Club either as member or guest. . "EE 

2. That the City Corporation has placed upon its standing 
orders a resolution prohibiting the purchase of German 
machinery out of the public funds. 

There can. be little doubt that these steps will be of a most 
far-reaching character. l | : 

I have purposely only confined myself to the German, and 
would make it clear that the proposal ie put forward not 
because he is our enemy, but because he is, and. must be 
made to remain for many years to come, a social outcast 
with whom one cannot treat as with an honourable foe. 

While extremely unwilling to be a party to any policy 
which might be considered undignified, I would make a strong 
appeal to you, as members of the Council, to give the above 
matter your very earnest. consideration. | : 


Youre faithfully, 


W. P. ANDERSON, Member. 
Manchester, February 91st, 1916. 


Decimal Coinage and the Metric System. 


I have been following your articles .on the metrie system 
with gai interest, and, although it may seem like flogging 
a dead horse, I should like to point out that the introduction 
of anything metric at home and in the Colonies would be 
enormously to the advantage of British trade and intercourse 
generally with Netherlands India. . 

When the war is over and Germans realise that they are 
no longer welcome guests in. British countries, they will 
probably swarm to this country, so that everything possible 
&hould be done to enable British firms to compete with them. 

In addition. to the many examples you have given of the 
advantage of ueing the metric eystem, permit me to point out 
that when using the Vernier. Take an example with the very 
common form of sliding callipers engraved with inch and 
metre scales. On the former 7/16 in. is divided into 8 equal 
parts, so that each division is 7/128 in., on the latter 9 mm. 
is divided into 10 parts, so that each is 9/10 mm. I put the 
calhpers on my ruler and, finding that the reading is some- 
thing more than 28 min., run my eve along the scale, and, 
finding alignment at the third Vernier division, write down 
28.3 without the slightest mental effort or delay. When I 
look at the inch «cale. however, I find . 1 1/16 in. with align- 
ment at the seventh Vernier division, so that I have to write 
de wn 1 1/16 in. plus 49/128. Need I sav any more? 

Only a few days ago a gentleman who represents a very 
important American firm, and- travels all over Java, told me 
that he was convinced that British firms had lost their hold 
on the trade greatly through their representatives and travel- 
Jers not being able to speak Dutch. Now I do not suppose 
that many young Britons will learn this language. but there 
are plenty of young men in Holland who would be only too 
glad to work for a time in British factories so as to perfect 
their knowledge of English and learn British methode of 
business. There should be no great difficulty in attracting 
such voung men, and as mary of.them would afterwards 


-naturally gravitate to Netherlands India, even if it were not 


worth while to send some of them out in the interests of the 
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firms for whom they had worked, they would be of great use 
in pushing British goods of all sorts. 

The following experience of my own may interest you: 
The chief engineer of a sugar factory saw the catalogue of a 
British firm dealing in small toole on my table, and asked 
me to order some for him. He made a list of what he wanted 
with the prices, which, to save me trouble, he kindly added 
up, making a total of something like 42: 236: 172. The 
smile with which I greeted this was perhaps in rather bad 
5 but it was nothing to what he said about our monetary 
system. 

I have written the above in the hope of advancing, if ever 
20 little, the introduction of the metric system in British 
countries, and leave it to you to make such use of it as you 


may think fit. 
, , C. H. Pownall. 
Banjoewangi, Java, January 6th, 1916. 


Mr. Trotter’s Recommendations for Feeder Pillars. 


Mr. Trotter's recommendations for feeder pillars appear to 

be very difficult to carry out in many cases. It would meet 
his requirements if the carcass of the pillar was made of 
wrought-steel or cast-eteel. 
. It is a well-known fact that cast-iron will fly into pieces 
if struck a severe blow, but either wrought or cast-steel would 
be free from this defect. Indeed, it seems likely that the 
Eastbourne accident wóuld not have had serious results if 
the pillar there had been of cast-steel. 

The opinions of other engineers on this question will be 


interesting. MN 
eeder ar. 


WAR. ITEMS. 


Australia and Enemy Holdings.—Statutory Rules, 1916, 
No. 13, made January 29th, under the Australia War Pre- 
cautions Act, require. 

All naturalised persons of enemv origin, unless exempted 
by the Attorney-General, and all enemy subjects, to transfer 
to Public Trustee, before April 16th next, shares held by 
them in companies incorporated in Australia. 

Public Trustee to be appointed by Government and to 
have authority to hold shares for twelve months after end 
of war, or to sell them at the request of transferor or by 
direction of the Attorney-General. 

Proceeds of sale of shares to be paid by Public Trustee to 
transferor, unless Attorney-General otherwise directs, divi- 
dends or shares transferred to Public Trustee or held by 
enemy subjects to be paid to Public Trustee, and dividends 
on shares of naturalised persons to be paid so if Attorney- 
General requires. 

Applications from naturalised persons to be exempted from 
regulations require to be made in writing to Attornev- 
General, accompanied by statutory declaration giving full 
particulars of name and address of place and date of birth, 
parentage, and occupation of applicant, and setting out list 
of names of companies in which he holds shares, number 
and value estimated of shares, and ground upon which 
application based. 

The Attorney-General has absolute discretion to deal with 
applications as he thinks fit. 

As to calls on shares transferred, the regulations provide 
that the Public Trustee may, at request of transferor, and, if 
directed, by Attorney-General, shall pay calls out of funds 
supplied by transferor, or out of proceeds of sale of some of 
his shares. 

After the date of regulations any enemy subject, and any 
naturalised person of enemy origin to whom exemption has 
been refused, who sells or otherwise disposes of his shares 
to any person other than the Public Trustee, and any person 
who buvs shares from any enemy subject or any such 
naturalised person, shall be guilty of offence against the 
Act, and the sale or transfer shall be void. 

Naturalised person of enemy origin means person who 
having been subject of country with which United Kingdom 
is now at war is naturalised British subject by virtue of 
certificate of naturalisation issued in any part of British 
Dominions to himself, father or mother, or, in case of mar. 
ried woman, to her husband, and includes the wife of anv 
such naturalised person. 

The regulations applv to London Register, Australian 
Companies, equallv with Australian Register. 


Exemptions.—The Swinton and Pendlebury Tribunal has 
. £ranted total exemption to one of the attendants at the 
Swinton sub-station of the Lancs. E.P. Co. The attested 
man, it was stated. ought to be badged with the rest of 
the company's workers, but was under the military age 
when the badges were supplied. . Attendants at generating 
stations were in a reserved trade. Mr. Purritt, for the com- 
panv, said he himself was doing the work of about six 
people, and he had had to get five men back from the Army 
to their employment. If the emplové now appealed for were 
taken he did not know how the electricity supply of the 
district could be continued, 


Temporary exemption has been granted John Gibson. 

rimes, whose exemption was applied for by the Winder- 
mere Electricity Supply Co. 

At the Woolwich Military Tribunal last week an electrical 
firm applied for exemption for a specialist in automatic tele- 
phony. It was stated that this was not a reserved occupa- 
tion, but in order to obtain his present position this man 
had had to undergo the training of certain reserved occupa- 
tions. Formerly the firm had ten of these automatic tele- 
phone specialists, but seven had already gone, and the 
remaining three were absolutely indispensable. The firm 
had established three automatic telephone exchanges, and 
if anything went wrong these were the only men who could 
put it right. The certificate was granted conditional upon 
his continuing in the same occupation. 

Portishead Tribunal on Saturday exempted an electrician 
employed by the Clevedon, Portishead and District Electric 
ient Co., who was stated to be the orily skilled employé 
left, and whose services were necessary for the running of 
the plant. i 


Trading with the Enemy: An Australian Action.—We 
read in the Melbourne Age, for January 20th, that a High 
Court writ has been issued on behalf of the Welsbach Light. 
Company of Australia, Ltd., of Melbourne and Sydney, 
directed against: the Commonwealth of Australia and the 
Federal Agtorney-General. The writ claims: 

(a) A declaration that the Trading with the Enemy Acts 
are ultra vires of the Commonwealth constitution, or, in the 
alternative, that section 2, sub-section 2 (b) of the first Act 
is ultra vires of the Commonwealth constitution. 

(b) A declaration that the proclamation of his Excellencv 
the Governor-General, dated July 7th, 1915, pursuant to the 
Act, is unlawful. 

(c) A declaration that the notice dated September 18th, 
1915, declaring the plaintiff company to be, in the opinion of 
the Attorney-General of the Commonwealth, managed or 
controlled, directly or indirectly, by or under the influence of, 
or carried on wholly or mainly for the benefit or on behalf 
of persons of enemy nationality, or resident or carrying on 
business in an enemy country, is unlawful, and is also con- 
trary to fact. 

(d) An injunction restraining the further publication of 
the said notice. 

The case was expected to come on for hearing before the 
full bench of the High Court in Melbourne last month. 


German Press Campaign in dise have received the 
following communication from Mr. R. M. Nosworthy, pre- 
sident of the British Chamber of Commerce for Spain, 
Barcelona:—In view of the powerful and. unscrupulous press 
campaign which is being carried on in this country bv 
German and pro-German interests, the British Chamber of 
Commerce for Spain is strongly of the opinion that a com- 
bined effort should be made at once to counteract it by an 
efficient means at our disposal, viz., by bringing pressure 
to bear on Spanish newspapers by the organisation of British 
advertisers. Such organisation is intended to serve two 
objects: (1) The advancement of British commerce in Spain. 
(2) The well-merited support of those newspapers and 
periodicals which have declined to sacrifice their sense of 
truth and justice to the pressure of the German Press Bureau. 


Great Britain has already a large export trade with this 


country, but it might be considerably increased by judicious 
press advertising, which phase of commercial activitv 's 
still in its infancy in this country. This Chamber is of the 
opinion that a well-organised advertising campaign on 
behalf of British productions would certainly meet with 
immediate success, and this must apply especiallv to the 
ever-increasing number of proprietary and household articles 
of daily use. A special committee of this Chamber has 
been formed to deal with the subject on the following lines:— 


1. Advertisements should be inserted only in those newspapers and 
periodicals free from German influence. E : ; 

2. A list of the most influential newspapers and periodicals in Madrid, 
Barcelona, Seville, Bilbao, and other centres in Spain, with their tarif for 
advertisements, will be compiled and sent to advertisers on application. 

3. The British Chamber of Commerce for Spain, having the placing of a 
large number of advertisements, may be able to obtain specially advantagcous 
rates, rebates, and discounts, the benefit of which will be given to advertisers 
or their agents. 2 f 

4. This Chamber will, if desired, undertake the translation of adwertiee- 
ments into Spanish, and their publication, free of charge. , l 

5. Firms which prefer to teave their advertising to local agents should 
instruct them to patronise only those newspapers recommended by the British 
Chamber of Commerce. 5 


Applications should be addressed to the Secretary, Advertise- 
ment Committee, British Chamber of Commerce for Spain, 
Plaza Catalufia 9, Barcelona. 


Congestion at Havre.— The Commercial Intelligence 
Branch of the Board of Trade is informed by the Foreign 
Office as follows:—The French Government desire it to be 
known that the port of Havre is much congested, and “it 
is consequently desirable that British exporters of goods 
for Switzerland should send, in their own interests, as little 
as possible bv this route for the present; meantime efforts 
are being made to relieve the congestion. 

Nottingham Corporation Contracts.—The Nottingham 
Corporation has unanimously decided to support the Man- 
chester decision that no public contract shall be entered into 
with any body of German or Austrian nationality. 

Controlled Works.—The number of controlled establish- 
ments is now 3,052. 


- 
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German Trade Preparations.—The French Minister of 
Commerce and Industry has just communicated to the 
French Chambers of Commerce the intimation that. accord- 
ing to information received from authentic sources and sup- 
plied to his department by the Minister of War, Germany 
and Austria-Hungary are engaged in laying down stocks in 
America of certain eee of merchandise of prime necessitv 
under the conviction that after peace is declared there will 
be a great demand for them, and consequently an enhance- 
ment of prices. These stocks will be held until the end of 
the war owing to the present difficulty of shipment. Among 
the goods scheduled for these manipulations are:—Wool, 
lard, animal fat, copper, tin, raw rubber. tires, cottons, oil, 
vegetable grease, soap, and woven goods. The Minister 
adds that he deems it needful to signalise these preparations, 
so that French commerce and industry may take measures 
to guard against being forestalled in connection with the 
products mentioned. It is, of course, obvious that copper, 
tin, rubber, and oils and grease are products in which the 
electrical industry have an interest. 


War Trade Department.—Mr. W. C. Bridgeman is acting 


as assistant director of the War Trade Department, and will 


continue to represent the department in the House of 
Commons. | 


LEGAL. 


MORSHEAD v. QUASI ABO WELDING Co., LTD. 


A CLAIM by Mr. L. R. Morshead, an engineer, against defendante, 
electrometallurgists, Caxton House, Westminster. came before Mr. 
Justice Darling and a special jury, in the King's Bench Division on 
March 2nd. The plaintiff claimed damages for alleged wrongful 
dismissal from his position as technical representative. D»fendanta, 
who are the owners of patents for a special method of electrically 
welding metals, pleade i justification on the ground that they were 
diesati-fied aad, in reply to that, Mr. Morshead contendei that 
such dissatisfaction was unreasonable. 

The jury eventually returned a verdict for the defendants, and 
judgment was entered accordingly, with costs. 

Counsel for the plaintiff asked for a stay of execution with a 
view to a possible appeal, but this was refused. 


ErnL*cTRICAL ENGINEER'S LIBEL BUIT, 


In the King's Bench Division, on Tuesday, before Mr. Justice 
Ridley and & special jury, Capt. Herbert Wm. Lowe, of Crickle- 
wood, sued Mr. C. J. Weld Blundell, of Lulworth Castle, Wareham, 
for an alleged libel. Dafendant did not admit publishing the libel. 
The letter complained of was written on a privileged occasion, 
and was bond fide and without malice, A $ 

In opening the cave, Me Lewis THOMAS. K.O., stated that 
plaintif was now a oaptain in a Warwickshire Regiment, and had 
been for 18 months in the trenches. Plaintiff was an electrical 
engineer, Iu 1911 he was approached by a friend of defendant's 
to undertake the manage nent of the Float Electrio Co., Ltd., in 
which Mr. Blundell was the largest shareholder. Tne company 
was engaged in the manufa>ture of a patent safety electric lamp. 
Ac sording to the agreement defendant was to find sufficient capital 
to enable the business to be carried on. There was a diffionlty 
owing to sufficient capital not being provided by the defendant. 
Plaint ff eventually resigned his appointment, and his resignation 
. wesacoepted. He received his comm'ssion in November, 1914. Ia 
July, 1915, on returning home, plaintiff found that defendant 
had been making certain reflections on his character. After a 
new manager had been appointed to take over plaintiff's work, 
defendant wrote a letter to Mr. Stephens, his accountant, This 
ommanication referred to the new manager, and stated : — 

But my experience with workmen is that they ali follow exaot!y the tricks 


and rogueries of their predecessors, aud his preleoessor, Lowe, an ingenious 
thief, with the help of the rest of the gang—maniged by jas: the same 


manoeuvres and pretext; to get £1,000 or £3,010, and—shalterel him com- | 
pletely and pretended that the money bad been fairly used in trading trans- 


Plaintiff gave evidence in support of Counsel's statement, i 
Mr. Charles Oomins, chartered accountant, 50, Oaunon Street, 


E. C., was called to show that the balanoe-sheets and acoounte of 


the comoauy were accurate. 
Mr. MITCHELL Innes, K. C., for the defence, stated that there 


was no evidence of publication. The letter was addressed to Hr. 


Stephens, who had acted as defendant's acoountant. He also oon- 
tended that the letter was written on a privileged oocarion. It 
was addressed to an accountant whom defendant had oonsulted for 
the purpose of guidance and information. 

The Jury, having briefly deliberated, returned a verdict for 
plaintiff, asseesing the damages at £1,000. 

Judgment was entered accordingly, with costs. A stay of 
execution was granted with a view to an appeal. 


————————————— 


Sweden.—It is announced from Stockholm that the 
Allmanna Svenrka Elektriska Aktiebolag has acquired the majority . 


of the shares of the Nya Forenade Elektriska Aktiebolag, of 
Ludvika j 


BUSINESS NOTES. 


Consular Notes,—SIAM.—The American Vice-Consul © 


at Bangkok reports a demand for electric motors, tramcar equip- 
ment, telephone and telegraph supplies, X-ray apparatus, eleotric 
fans, bells, batteries, and a variety of similar goods. Bangkok is 
at present the only city in Siam supplied with electric power for 
industrial purposes. It has two electric light and power plants— 
the Siam Elec‘rioity Co., Ltd., a private company, and the muni- 
cipal light and power station, owned and operated by the Siamese 
Government, Partioulars of these undertakings have appeared in 
our pages. : 

CHILE.—Aocording to a report from the American Commercial 
Attaché at Santiago, two new electrical companies have been 
floated in Chile. The Compania E'éctrica Canpolican, Rengo, Chile, 
has been organised, with a capital of 800,000 paper pesos (about 
£27,000), to take over certain electrical machinery already installed, 
and to purchase the concession for lighting the towns of Rengo, 
San Fernandom Rancagua, Peumo, San Vicente, and eight 
others. La Campania de Luz Eléctrica de Oonstitucion has 
been floated with a capital of 60,000 Chilean paper pesos (about 
£2,000) for lighting and providing power to the town of Consti- 
tuoion, located in the Province of Maule, on the coast. Consti- 
tucion has a population of about 6,500, and is a popular seaside 
resort. 

COLOMBIA.—The Colombian Congress, according to informa. 
tion supplied by the American Consul at Barranquills, has appro- 
priated $5,000 for the purpose of establishing an electric light 
station at Paerto Colombia to supply that village and the railway 
and steamship pier with electric light. In consideration of this 
sum the authorities of Puerto Colombia will be r«quired to eupply 
lighta free for 10 years to the coastguard, post office, and telegraph 
offices, and one searchlight of 2,000 c P., or two of 1,000 c.r. for 
use by the coastguard in lighting the bay for police purposes. The 
surveys aud plans are under way. American machinery and equip- 
ment are to be installed. 

ECUADOR -The American Consul-General at Gnayaquil states 
that, notwithstandiag the fact that several contracts for the con- 
struction of the Esmeraldas-Qaito Railway have been entered into 
between the Government and different parties, none of which have 
ever been fulfilled, another project was recently laid before Con- 
gress, and accepted, providing for an electric railway between the 
two cities, To give an impetus to the work, another law was 
enacted instructing the Executive to proceed without delay with the 
construction of the line, provided experte approved of the pro- 
position. The line is to bs built under the direction of & commis- 
sion, composed of the Minister for Public Works and four persons 
nominated by the municipal Councils of Quito, Ibarra Tulcom, and 
Eemeraldas. The funds required are to be obtained from certain 
taxes designed as a guaranty for a foreign loan which has been 
authorised, 

GER MANY.—In s report from Breslau, the American Consul in 
that city refers to the establishment of a new Electro-Chemical 
Co. (Electro-Chemische Fabrik Fürst von Pless)at Kattowitz. The 


purpose of this undertaking is the building of a chloride factory 


in the neighbourhood of Emmanuelsegen, near Boerschachte, and 
the production and sale of chloride of potassium, as well as of 
other electro-chemical producta. 

NOBWAY.—A serious situation as regards the electricity supply 
of Stavanger was indicated in a recent report from the American 
Consul in that city. A lack of autumn rain threatened to produce 
such a shortage of electricity that the city might be without light 
and its factories without power. The lake supplying the water- 
power for the city’s electric works had sunk more than 18 ft. 
below normal. Radical measures were being taken to conserve the 
remainder of the potential electrio power. About 40 per cent. of 
this power (3,550 Kw.) ia used for light and heat, and about 
60 per oent. (5,000 Kw.) for the fish, textile, wood-working, &o., 
factories. The extreme northerly situation necessitates artifical 
light for a good part of the day. The electric works are in the 
mountains, about 18 miles from Stavanger, near Lake Oitedal, 
which furnishes the water-power. A project has been under way 
for obtaining the main power from a river about 60 miles from the 
city, connecting the wires with Lake Oltedal, so that both sources 
may be used. The unprecedented shortage was expected to hasten 
the work ou this project, but two years at least will be required for 
ite completion. > 

SPAIN.—The American Consul at Seville reports that permis- 
sion has now been given for the extension of the telephone lines 
in that city to 22 towns in ite vicinity. Some of the towns are 
petitioning for immediate connections, while some are waiting 
until proper financial arrangements can be made. It is expected 
that the first line will be installed between Seville and Guillena, 
as this is one of the neighbouring towns that has a considerably 
daily commerce with Seville. 


Fire.—Messrs. NALDER Bros. & THOMPSON, LTD., 
state that the fire which broke out at their works at Kingsland 
Green, on Sunday morning last, was fortunately discovered in time, 
and the damage done, though somewhat inoonvenient, has not shut 
down the works. We are sure that their friends will excuse such 
slight delays as have been caused by this misfortune, 


Board of Trade Inquiry.—The Board of Trade Com- 
mercial Intelligence Branch has been asked by firms at home for 
names of manufacturers of porous pota for electric batteries, No. 2 
(5,000 required), and pumps for high vacua, power-driven, 
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Trade with New ealand.— Mr. W. G. Wickham, late 
H. M. Trade Commissioner for New Zealand, now H. M. Trade 
Commissioner for South Africa, has furnished the following par- 
. ticulars relative to imports of machinery into New Zealand in 
1914 :—Of the total value of the importe of machinery into New 
Zealand in 1914, about one-half paid duty under the preferential 
tariff. The electrical machinery and cables imported are almost 
entirely for lighting, telegraph, and telephone purposes. Of the 
imports of internal combustion engines, more than half are for 
motor cycles aud motor boats. A further deduction’ for agri- 
cultural and dairy machines, and domestio and office appliances, 
leaves au exceediogly small residue available for industrial pur- 
poses, The following table shows the total value of importa of 
machinery into New Z-aland in 1914 under the new classification, 
imports from the United Kingdom being especially distinguished :— 


From From 
United all 
Kingdom. countries, 


. £18,037 £54,234 


Under the preferential tariff. 
S*eam engines and boilers eee 


Internal combustion engines 132,467 156,701 
Electrical machinery and accessories ... 147,954 236.163 
Mining machinery sis — .. 21.388 28,475 
Sundry ... .. .. 113,925 160,691 
Total $us . . $463,771 £636,261 


From the items quoted Under the general tariff," we seleot two 
items :—Electrical cables and ineulating materials, £123,916, 
United Kingdom; £156 005, nother countries. Engineers’ and 
machine tools, £31,545, United Kingdom: £57,844, other countries. 
. In this section the totals are :— £268,189, United Kingdom; 

£598 015, other countries, making the grand totals, £731,960, 
United Kingdom ; £1.234 279, other countries. 

The etatistical headings relating to electrical goods have in the 
year under review been amplified, and now yield information of some 
interest and value. [n every line the United States was the chief 
. competitor, with Germany following at a long distance. It is 
satisfactory to know that two-thirds of the generators, motors and 
transformers imported came from the United Kingdom, and more 
than half of the lamps and fittings. In the groups of machinery 
where competition is open, and no preferential duties apply, the 
United Kingdom made a poor show in 1914. Leaving out of 
account insulated electrical cables, only a bare one-third of the 
remainder was of British make. Telephones in the past provided 
an instance of goods being consistently supplied to the New 
Zealand market from foreign works when they might easily have 
been supplied from worke in the United Kingdom. Of machine 
tools the United Kiogdom supplied nearly two-thirds; the 
remainder was shared by the United States and Germany, the 
latter country baing credited with 5 per cent, Of the considerable 
importation of insulated electrical cable and wire Germany supplied 
about 12 per cent. of the general trade, Importation in 1914 by 
the New Zealand Government included shipments of German 
origin valued at £7,500. 


G. E. C. Electrical Plant for China.—Much has been 


written of late respecting the undoubted value of foreign markets 
to British engineering manufacturers. Asan example of what is 
being done, we may refer to a few electrical contracts which 
have been secured in China recently by the GENERAL ELECTRIC Co., 
OF CHINA. LTD. whose head office is in Shanghai, with a branch 
office in Hong Kong. This company looks after the interests in 
Southern China of the General Electric Co, Ltd., of Witton, 
&». An important contract for the electrical lighting of 
the ancient city of Ningpo has recently been secured. A 
specially interesting point in connection with this contract is 
that the negotiations were very protracted, even by the Chinese 
standard, as they took nearly three years from start to finish. 
The existing plant is of German manufacture, and was partly 
secondhand when installed. The new plant will consist of a 
120-kw. Witton steam driven three-phase, high - pressure 
alternator, complete with main high-pressure switchboard, 
feeder panels, transformers, &o. The generating station is situated 
in the Chinese quarter of the city, and to transmit the eleo- 
trical energy to the European quarter, under the new scheme 
. à “ submarine cable is laid On the bed of the river. Previouely, 
the Chinese had a very primitive higli-preesüte cable laid across a 


pontoon bridge, which was opened from time to time for sailing - 


craft to get through. No proper system of breaking connection 
was provided—a rough-and-ready method of connection and dis- 
connection only being used. Another recent contract is for the 
complete electrical plant for lighting the city of Yangchow. 
Electric light has not hitherto been used in Yanchow, but the first 
demand is for plant of 160-Kw. capacity. As in the case of Ningpo 
a Witton high-pressure alternator direct coupled to a Belliss 
and Morcom steam engine fed with steam from Babcock & Wilcox 
water-tube boilers, is used. In the south of China a contract was 
obtained recently for four complete lighting sets for the city of 
Kweilin, In addition to the above, plant and switchgear have 
recently been supplied to the Fatshun Electric Co., the Nanking 
Electric Co., Funshun City, &c. Several further contracts are now 


being negotiated. Besides the foregoing, the General Electric Co., 


of China, Ltd., has jast supplied a 125-Kw. three-phase “ Witton " 
alternator, 10 10-H.P., one 25-H.P., and several smaller Witton” 
motors for a Chinese cotton and rice mill at Yungchow. We 
understand further that the sales of Osram drawn-wire lamps, as 
well as electrical supplies generally, are exceedingly brisk in China 
and the company looks forward to a long period of great 
prosperity. 


Annual Dinner.—The second &iünual staff: dinner in 
connection with the Eranpem Co., LTD, Fallings Park Works, 
Wolverhampton, took place on Friday night, Mr. Jesse Varley 
(director) presiding. Proposing the toast of The Company," Mr. 
C. H. Stephenson said that during the year the works at Wolver- 
hampton had been made the chief office of the company. Mr. 
Varley, in replying, said that in 1911 they started with a capital of 
£15,000 ; to-day they had approximately £100,000 employed in the 
business, and whereas their sales in 1911 were roughly £11,000, 
this year they had reached £15.000 per month, and like all new 
companies, they had had their difficulties and troubles, but owing 
to the loyalty and devotion of the staff they had overcome them 
all. This year they had done well. It would be within the know- 
ledge of v ost of them thata new company—the Scott Eleotrical 
Co.—had been formed, and it was proposed to lay down works 
adjoining those of the Efandem Co. The Scott Co. had been 
registered with a capital of 3 100.000. and it was proposed to take 
over the electrical side of the Efandem Co.'s busine-s, in order 
that the Efandem Co. might be enabled to increase tbeir output 
in the portable electricity line, For the comfort of the staffe, it 
had been suggested that they should purchase a further plot of 
land in Park Laue for the erection of mess rooms and an institute 
for the benefit of the Efandem, Scott and British Ferro Plate Com- 
panies. This would mature in time. In the meantime they had to 
look to their business, It had been his privilege to attend a gather- 
ing of the leading manufacturers of portable electricity in the 
country. The Efandem Co. were the largest manufacturers of 
portable electricity in the world. At the present time they had 
little or no competition so far as outeide companies were concerned, 
bat they had to face it in the future, and they were endeavouring 
to inflaence the Board of Trade to grant them a proteotive tariff. 
Last week they had an interview with oertaid officials of the Board 
of Trade, and they were informed that if the Efandem Co. would 
prepare a scheme, it would be received favourably—sympathetic- 
ally. They were prepariog a scheme for submission to the Board 
with that object in view. E 

Mr. P. Smith proposed Absent Colleagues with the Colours, 
and said there were 65 men from their workshops serving in the 
Army. 

A Sissi entertaiument, which was provided, included songs 
and monologues, concerted items by the Efandem Glee Party, and 
& display by T.E.C. Sooiety of Artistes. 


Liquidations.—Tnx ADNIL ELEcTRIiC CO.— The fol- 


lowing are among the unsecured oreditors in this oase :— 


Acme Electric Co. £55 Horn, L. i2 T€ T £84 
Aland & Co. at 2x 44 Higgs Bros. i A ju 16 
Anglo Eneine»ring Co. 45 Hua & Oo., R. " ys 18 
Armstrong, KWK. ix 36 Löeach, 8. G = cet 18 
Atlas Carbon and Battery Co. 12 Le Carbone a. M 
Bergmann B'eciricitüts Michael Abrahams, Sons, & Co. 39 

Werke, Berlin 97,704 Neuberger, J., Munchen 19 
Bush & Oo., W. J. A "m 137 Palmer & Co., A. E ii 81 
British and Northern 8.8. Co. 13 Prechatyck, F., Berlin , 96 
Booth, H. COC. m sig 12 Rosenberg, R., Berlin 3 112 
Century Electric Oo., 8b. Reid, Ferens & Oo. .. i 44 

Louis, U. S. A. 25 2s 416 Reliance Electric Wire Co. 86 
Crypto Electrical Co. 103 Swedish General Eleot tio Co. 1,182 
Crammoad, H. E s "a 55 Smith & Earle .. es PM 215 
City of London Nlec. Lig. Co. 95 Bterling Electric Co. ii 87 
Deutsche Telephone Werke Straker & Co., K. 6 14 

G. m. b. H., Berlin. f.. 1,965 U.8. .Efectrio -Tool Co., Cin. 88 
Eschenbach, —., Berlin 47 Universal 8. and F.Co,  .. 19 
Enfield Elec. Cable Mfg. Co. 18 — White-Jacoby & Oo, ..  .. 24 
Fuller Electrica] Co. s 49 Walker Bros. .. Wd was AE 
Goslin & Sons, S. B. .. E 60 . : : 


READER'S PATENTS AND ENGINEERING Co., LTD.—Oreditors 
must send ‘particulars of their debts, &c., to Mr. E. W. C. Whit- 
taker, 3, Portland Street, Southampton, the liquidator, by April 
12th. l i i 

HOLZAPFEL MARINE Gas PowER SYNDICATE, LTD.—A meet- 
ing is called for April 4th, at 57, Fenchurch Street, E.C., to hear 
au account of the winding up from the ‘liquidator, Mr. N. W. 
Ward. | MN 

Goop. MARRIOTT & Co., electrical and mechanical engineers, 4, 
Chesterfield Street, Nottingham.—Messrs. P. V. Marriott and F. E. 
Good have dissolved partnership. Mr. Marriott will continue the 
business under the same style, and will attend to debts, &o. 

EcoxoMISERS, LTD.—Thie company is winding up voluntarily 
with Mr. W. F. Johnson, 18, Theobald's Road, Bedford Row, 
London, as liquidator.’ A meeting of creditors is called for 
March 21st. an l l i 

In the matter of J. Davis & Co. (SOUTHAMPTON), LTD., electrical 
engineers, Hands v. The Company, a receiver and manager was 
appointed by Mr. Justice Neville, in the Chancery Division last 
Friday. This was an application in a debenture-holder's action 
made because Mr. Thos. Davis, the sole director, had -d 
suddenly. - 


Trade Announcements, — THE ELECTRICAL | SUP- 
PLIES Co., London, hold large stocks of wood blocks for electrical 
purposes. 7 

Witb reference to a notice published in our last issue, MR. E. I. 
HILL has removed from 26, Stanton Road, to 2, The Broadway, 
Wimbledon. Te'ephone: No, 1239 Wimbledon. 

Messrs. G. Noakes & Co., electrical engineers, of 32, London 
Street, Greenwich, S. E., announce that owing to enlistments they 
are relinquishing the business. 

In addition to the vehicles illustrated in our last issue, we learn 
that ELECTROMOBILES (LEEDS), LTD., have acquired the sole 
British agency for the Urban" electrical vebicles manufactured 
by the Kentucky Wagon Manufacturing Co., of Louisville, 
Kentucky, U. S.A. a, ie 
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-` Bankruptcy Proceedings. —W. D. BIRKETT, factor 
of ‘electrical goods. Whitley Bay.—Receiving order made at 
Wewcastle-on-Tyne, February 28th, on a creditor's petition. First 
meeting, March 16th ; publio examination, March 23rd—both at 
Newoastle-on- Tyne. 

J. TAYLOR PEDDIE, mechanical engineer, Aldwych Site, Strand. 
—March 18th is the last day for the receipt of proofs for dividend 
by Mr. F. S. Balaman, 1 and 2, Bucklersbury, London, E.C. 


Book Notices.— Questions and Solulions in Teleyraphy 
and Telephony. Fiaal Ecaminations. By H. P. Few. London: 
S. Rentell & Oo, Price 18. 6d. net.—This book covers the questions 
get: by the City and Guilds Institute in the final examinations of 
Telegraphy and Telephony for the period 1906-15, and gives very 
full solutions to the last papers. The syllabuses of the Institute 
jn these subjecte, aud the answers to the numerical problems set 
in previous years, are appended. The answers given appear to be 
all that could be desired, and a great deal more than could be hoped 
for, by any examiner. 

“ Journal of the Institution of Electrical Engineers." Vol. 54. 
No. 257. March lat, 1916. The issue contains the Seventh 
Kelvin Lecture on Lord Kelvin and Terrestrial Magnetiem.” 
By Dr. C. Chree, F. R. S. 

“Employers and Workmen under the Munitions of War Acts.“ 
By T. A. Fyfe. London: W. Hodge & Co. Price 28. 6d. net. 

“Science Abstracts, A and B. Vol. 19. No. 218. February 
28th, 1916, London: E & F. N. Spon. Price 1s. 6d. each net. 

The Electrical Press, Ltd., will shortly publish ‘‘The Motor 
Transport Year Book and Directory, 1916," at 10a. 6d. net. 

The Engineer’s Year-Book of Formule, Rules, Tables, Data, &., 
for. 1916.. Compiled and edited by H. R. Kempe, M Inst.C.E. 
London: Crosby Lockwood & Son. Price 152. net.— This valuable 
referenoe-book now makes its appearanoe for the twenty-third 
time, and is, if anything, more welcome than ever. It has grown 
sppteciably in bulk; the text-matter now occupies 1,866 pages, 
the directory matter has been re-arranged, and French, Spanish, and 
Russian translations of the terms used in the directory have been 
appended. The revision of the Year-Book has been carried out as 
fully as usual, and amongst the new features are contributions on 
railway signals, aerial ropeways,. electric drills, magnetio chucks, 
hydroeleotrio plant, mechanical draught, electrical plant. &o, 
“ Electrical Engineering" has been overhauled by Prof. C. A. 
Carus-Wilson, and "Steam Turbines” by Mr. H. L. Quy. If one 
were to contemplate the compilation, ab initio, of a reference-book 
‘which should cover practically all branches of engineering, and 
should be so useful as to be almost indispensable to every engineer, 
one would be appalled by the magnitude and complexity of the 
task. Let us be thankfal, then, that the feat has already been 
accomplished, and that in Kempe's Year-Book" we have an 
invaluable desk companion, an encyclopedia in miniature, and.all 
in one handy volume. 


. Eight Months’ Italian Trade.—The official figures of 
Italy's foreign trade for the first eight months of 1915 have just 
been published, and they show an aggregate total of 3,667,394.168 
lire, and a shrinkage on the figures for the same period of 1914 of 
‘168,111,814 lire. The shrinkage was chicfly on the imports, which 
on a total of 3,296,200,000 lire, showed a falling off of 194,700,000 
Hre; while the exporte, to the value of 1,565,900,000 lire, marked 
an advanoe of 26,600,000 lire. The exports to, and imports from, 
various countries are shown in the following table :— 


Exports, 1915. Difference on 1914. 


Austria-Hungary... 104, 926.000 —  32.139,000 
France... .. 270,055,000 + 128 532.000 
Germany ... e.. 184.195.000 — 38 519,000 
Great Britain .. 223,884,000 + 28 701.000 
Switzerland ... 178.513 000 + 20 268 000 
Argentina ... eee  70206,000 — 14,618 000 
United States se 173,285,000 — 1,664,000 
Imports, 1915. Difference on 1914. 
, Anstria-Hungary... 33,636,000 — 145,072,000 
France “a 90,407,000 —. 83.382.000 
Germany .. . 149,602,000 186,05 1.000 
Great Britain *. 285,205,000 83,382,000 


Switzerland .. 41,671,000 ` 


234,165,000 + 207,041,090 


8,891,000 | 
Argentina ... 85 
United States 771,617,000 + 459.96 1,000 


These figures show that, while on the one hand there has been a 
falling off in the aggregate interchange of goods with Germany and 
Austria-Haogary, there has been an increase of Italian exports to 
France, Great Britain and Switzerland, and of imports from Argen- 
tina and the United States.—L’ Elettrotecnica. l 


Catalogues and Lists.—Tas Epison & Swan UNITED 
ELECTRIC LIGRT Co., LTD., of Ponder's Ead.. have issued a blue 
ground. show-card of Royal Eliswan drawn-wire lamps. An out- 
stretched hand brings the lamp more closely under the attention 
than the card alone could do. 

Messrs. H. TINSLEY & Co., Eldon Park Works, South Norwood, 
8.E.—12-page illustrated pamphlet giving full partiaulars and 
prices of Dr. ©. V. Deysdale's distortionless sine-wave phase- 

shifting transformers. | 
- ‘Messrs. Jenson & NICHOLSON, LTD., Goswell Works, Stratford, 
London, E.—Oircular giving particulars of their British Standard 
infsulating compositions. Mr. Arthur Hutchings, who has joined 
the firm, will attend to all matters in relation to the electrical 
insulating varnish department. 


Italy.—The Società Partenopea per Industrie Metallur- 
giche ed Elettriche has been formed at Naples with the object, 
while the war lasts, of manufacturing arms, munitions and war 
material, but later of working in iron, aluminium, &o., and selling 
the products of the same. The capital of the company is 1,000,000 
lire iu 10,000 shares of 100 lire each. 


For Sale.—Darlington Corporation electricity depart- 
ment has for disposal two 100-Kw. D.C. 460/520-volt dynamos 
direct coupled to enclosed steam engines; Messrs. Wheatley 
Kirk, Price & Co. will include in the sale by auction of 
the Barton Flour Mille, Gloucester, on March 29th, a 150-Kw. 
electric light installation, complete with engine, boilers, super- 
héaters, economisers, kc. Particulars are given in our advertise- 
ment pages to-day. 


Board of Trade Inquiries. — H.M. Trade Com- 
mise ioner in Canada reports that a firm in Toronto wishes to obtain 
agencies of United Kingdom manufacturers of electrical heating, 
pumping, and power house specialities. H.M. Consul at Rome 
reporte that a local importer wishes to get into touch with United 
Kingdom manufacturers of small electrical appliances. Names and 
addresses can be obtained from the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall Street, E. G. 


Football.— An interesting football match was contested 
on Saturday, March 4th, between the Ediswan Lamp Works, glass 
department, and Siemens Bros. Dynamo Works, Ltd, for the 
Siemens Silver Challenge Cup. The ground chosen was at the 
" Boundary,” Ponder’s End, kindly lent by Mr. Pass. After a very 
well contested game the honours went to the Ediswan team, who 
scored 3 goals to Siemens's 1. All the proceeds are to be utilised 
to provide comforte for the local lads fighting at the Front for 
their King and country. | 


LIGHTING AND POWER NOTES. 


Accrington, — PLANT Extension.— The Electricity 
Committee decided to obtain tenders and prooeed with the work 


of instelling a coal elevator and conveyor, which it is estimated 
will cost £700. : 


Barnstaple.—The T.C. has consented to the electrical 
engineer supsrintending the installation of the electric light at the 
Ssience and Art Schools. 


Barrow.— PLANT ExTENSIONS.—The Electricity Com- 
mittee reported that although the formal sanction of the L. G. B. 
had not been received to the borrowing of the moneys for the 
extensions, the Board had agreed to the order for the rotary 
converter being placed. 


Birmingham.— PRICE or Evectricitry.—The Elec- 
trloity Committee states that the reduction of the rates for the 
supply of electricity in 1912 has been fully jastified, as the growth 
of the output more than compensated for any loss in revenue, and 
the surplus each year had steadily increased: up to the end of the 
September quarter last year, it appeared that the revenue due to 
inbreased output would compensate for the advances in the cost of 


fuel and materials. Towards the end of November, however, the 


‘cost of materiala, and especially fuel, rose rapidly, and as a result 


the returns for the nine months indicated that whilst the present 
year would show a surplus, unless an alteration were made ia the 
charges the increased costs during the next financial year would not 
be met by the reczipts. The Committee, therefore, recommends an 
increase of 15 per cent. on all charges for lighting and 20 per cent. 
on the charge for power, to take effect from the March reading of 


the meters. Ths H.T. supply is given under special agreements, 


which now contain a coal clause, advancing the price automatic- 
ally. As opportunity arises, the agreements without the coal 
clause are being terminated, and new ones substitated. The Com- 


. mittee proposes to apply to the traction supply the terms of the 


coal clause in the H.T. agreements. 


Blackburn. — TunBiNE PtUmps. — The Waterworks 
Commictee has requested an inquiry as to the early carrying out 
of the recommendation with respest to the erection of turbine 
pumps on the Bowland main. 


. Bo'ness.—The T.C. has received the report of the con- 


‘sulting engineer, Mr. J. M. Munro, of Edinburgh, on the condi- 


tions and prospects of the electricity undertaking, and the need 
for an immediate extension of plant. He approves of the scheme 
of the National Electric Constraction Co. to install a new boiler 
of 10,000 lb. evaporative capacity, with mechanical stokers, super- 
heater, &c. and a 500-K w. high-speed turbine unit with condens- 
ing plant, at a cost of £13,900. and on his recommendation the 


. Council agreed to apply for sanction to the borrowing of £14,500. 
- Mr. Muaro pointed out thatat present the inclusive capital outlay 


on the whole undertaking per KW.of ranning plant capasity is 
£73 10a.; after the extensions are completed the capital outlay per 
KW. of plant will be aporoximately £51. The number of KW, 
connected a year ago was 739, now they are 1,092. Tne maximum 
demand on February 9th, 1915, was 285 KW.; in the corresponding 
week of 1916, it win 100 KW; on December 20th, 1915, the demand 
reached. 465 kw. Recently a farther 215 Kw. of possible loid was 
connected, and Mr, Munro adds that the load cannot obviously be 
carried with the present 500-Kw. plant with no spares. 
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Bredbury and Romiley.—The U.D.C. has consented 
to the granting of an order to the Stockport Oorporation to supply 
electricity in its area. The draft order provides that whenever 
the Bredbury and Romiley Counoil can satisfy the Board of Trade 
that it is in a position to supply electricity in its own district, the 
present order can be revoked. 

Brighton.—Rervisep CHARGES.— The T.C. has given 
notice of a revision of charges for electricity as from the March 
quarter meter readings, as follows :—First 1,000 unite, 64d. per 
unit ; 4d. per unit reduction for each extra 1,000 units to 3,000, 
and 4d. per unit for all above 3,000 units, Fiat rate outaide the 
borough to be 644. per unit ; by prepayment meters in the borough 
54d. per unit and outside, 63d. per unit, Power 14d. per unit, first 
2,000 unite, beyond 11d. per unit. 


Burnley.—Price INcBEASE.—The Electricity Com- 
mittee has increased the charges for electricity for ordinary light- 


ing from 34d. to 33d. per unit; for heating and domestic purposes 
from IId. to 11d. ; and for traction for 1'20d. to 125d. The old 


rates for power remain, except that the charge will be plus 10 per 


cent. instead 5 per cent. 

NEW PLANT. — With reference to the inauguration of new 
three-phase H.T. plant, which has been installed by the Cor- 
poration electricity department, this had  beoome 
owing to the growth of the demand in one section of the 
town. A sub-station was erected at Holmby Street, and two 
300-K w. rotary converters with transformers, switchgear, &o., 
installed. This plant is fed at 6,600 volts, three-phase, from a 
2 000. Kw. West ing house turbine set at the generating station. The 
set runs at 3,000 R. P. Mu. on steam at 160 lb. pressure, and is 
equipped with a surface condenser and turbine-driven pumps. 
Two * rotary converters are installed to link up the A. O. and 
D. C. pl ant. 


Burton-on-Trent.—Loan RETUSED.— The L. G. B. has 
refused sanction to the borrowing of £3,500 for works in connection 
with the electricity undertaking. The Board further stated that it 
appeared that the cost of additional transformers and switchgear 
might be met out of revenue. 


Colchester.—The Electricity Supply Committee reports 
that the total output of electricity for the month of January was 
199,400 unite, as compared with 186,084 for January, 1915. The 
number of consumers was 2,773, as compared with 2,686. 


Continental.—ITa.y.—At a meeting of the Consiglio 
Municipale, of Rome, in Ostober last year, a loan to the amount of 
6,814,000 lire was sanctioned for public electric lighting improve- 
ments. Of this sum, 1,137,580 lire has already been spent in new 
installations and in the conversion of the previously existing oil 
and gas lighting to electricity, and a further 237,565 lire has been 
disbursed in the erection of two 1, 500. C. P. lamps; 101 600-c.P. 
half-watt lamps; and 750 200-watt, 100-watt and 60-watt glow 
lampe in some of the principal streets of the city and suburbe. It 
is the intention of the electric.light department to proceed with 
the further extension of the public eleotric lighting service, and a 
farther sum of 410,000 lire is to be spent on the installation of 53 
600-c.P. lamps and 2,017 glow lamps. 


Dartford.—PRICR IxcREASE.—The U. D. C. has decided 
to hold a special meeting to consider the Eleotrioity Committee's 
report and recommendations. A deficit of £3,000 is estimated on 
the year's working of the undertaking, and the Committee, in view 
of the increase in cost of coal, recommends that the charges for 
lighting and power be increased by 20 per cent, from April lat. 
The L.G.B. is to be asked to sanotion the borrowing of £1,076 
excess expenditure over the amount sanctioned for the extension of 
the electric light station and plant, and to canoel the unexpended 
1 dis 75 in connection with the overhead cable.—Dart/ford 

Thronicle, 


Derby.—The Electricity, Committee reports that with 
the contracts for coal now being concluded, it is hoped to ensure 
the supply for the ensuing 12 months, While the lighting require- 
ments have fallen off, the demand for power has increased during 
the nine months ended December 31st with a profit increase of 
£1.000; in the 10 per cent. advance charges realised £2,600 
during the nine months. 


Felixstowe,—Mr. R. P. Wilson, the Council's electrical 
engineer, reports that it is necessary to instal] & booster, &c., to 
increase the pressure in part of the district. The Council has 
decided, subject to obtaining the consent of the L. G. B. to a loan, to 
provide the money, estimated at £140, for the work. 


Guatemala.—4According to the Journal of Electricity, 
one result of the war ie that Ooos will lose its electrio light. 
About nine years azo, the Kosmos liner Sesostris was beached on 
the coast, and the chief engineer, left in charge, supplied the town 
with electricity from the ship's installation. Now the price of 
shipping has reached a point where it appears to be profitable to 
dig a canal and float the ship back to sea. 


Hastings.—O wing to the restricted lighting, the Cor- 
poration Electric Lighting Committee estimates a deficieno: 8of 
£6,225, 

India.— ELECTRIC Heatixc.—The Simla municipality 
is encouraging the use of electric heatere by offering special rates, 
bringing the cost down to, approximately, that of coal fires, con- 
sequently heating by electricity has become very popular in the 
town this winter. The high oost and difficulty experienced in 
obtaining satisfactory radiators, &c., from England led to the 
municipal electrical engineer experimenting in this direction, with 


the result that radiators, water-boilers and several other types of 
heating apparatus have been constructed to suit individual require- 
mente. The local made heaters are favoured to such an extent 
that the municipality cannot nearly keep the supply up to the 
demand. Several types have been standardised. and they are pro- 
duced at a cost of half to one-third that of imported heaters. 
The elements uscd are manufactured in the country and the design 
has been patented by the inventor. The public has the option of 
either purchasing the heaters or of hiring them. A special tariff, 
which includes both the hire of the heater and current, has also 
been introduced. These appliances are stated to be the invention of 
Mr. F. L. Milne, of the Simla electricity department.— Ixdian 
Engineering. 

With reference to our note on page 202 on the subject 
of Caloutta charges, which was based on the statement of an 
Indian contemporary, we understand that the statement that 
the Calountta Electric Supply Corporation charges 8d. and 4d. 
respectively per unit for lighting and power is inocrrect, as the 
oompany allows & discount of 25 per cent. off these prices to all 
consumers, Consequently, it wonld be more oorrect to state that 
the prices charged are 6d. and 3d. respectively per unit for lighting 
and power. Farther, the company allows a gradual scale of addi- 
tional rebates to large consumers, reducing the prices down, in 
some cases, as low as 34d. per unit and 2d. per unit for lighting 
and power respectively. The supply to the Government is at the 
rates charged to ordinary consumers. The only advantage to the 
Governinent is that it is allowed to aggregate its consumption at 
the different Government establishments for the purpose of getting 
the maximum rebates. Large consumers for power purposes at 
factories are supplied with alternating current at a pressure of 
6,600 volta, at very low prices. 


Japan.—According to a report from Tokio, occasional 
interruptions in the operation of the high-tension transmission 
lines in Japan have been found to be due to the fact that reptiles 
climb the masts and enjoy a sun bath on the cross arms, and, in the 
course of their walks abroad, create short circuits, 


Kendal.—The estimated net deficit on the electricity 
undertakiog, for the 12 months ending March 31st next, amounts 
to £370. 


Leeds.—The local Chamber of Trades is leading a 
vigorous protest against the suggested increase of prices for elec- 
tricity supply by the Corporation. One ground of protest is that 
large advances of salary have recently been granted to officials. 


London.—Mr. H. W. Bowden, referring to the use 
of coke breeze under the boilera at the Sonth Metropoliten 
Electric Light and Power Co.'s station, mentioned at the 
company’s meeting recently that the results obtained over a 
period of nearly 12 months showed a considerable saving, 
notwithstanding excessive repairs due to design and stressed oon- 
ditions, Although, owing to the demands on the plant, the experi- 
ment had been abandoned, he saw no resson to prevent the 
exclusive burning of coke breeze (unassiated by coal) in a boiler 
house properly designed and ventilated. This was important when 
using forced draught with a sulphurous fuel. He farther men- 
tioned that the new H.T. transmission lines and 3, 000. Kw. sub- 
station at Orayford, about 10 miles from the power house, had 
been brought into use. During the year about 113 million units 
were sent over the feeders; the maximum load was 6,250 Ew., 
and the coal cost was 37d. per unit, New turbo-generator and 
boiler plant was expeoted to be in commi:sion during the montb. 

BATTERSEA. — The Electricity Committee resommends that 
owiog to the restricted lighting an allowance of £1,000 be made 
in the next financial year from the total amount which would 
have been charged for public street lighting at the current rates. 

L.C.C.—The Finance Committee recommends the County Council 
to sanction the borrowing of £3,000 by the Hackney B.C. for 
mains and switchgear, and of £2,000 by the Poplar B.C. for its 
share in linking-up costs. 

MARYLFBONE.—The revenue statement of the B. O. s eleotricity 
undertakiog, for the December quarter, shows a total income of 
£69,991, an inorease of £5,832 over December, 1914. The expendi- 
ture amounted to £21,636, an increase of £2,197, i.e., 1 043d. per 
unit as against 1°012d. in 1914. The net result is a balance of 
£44,168 available for capital charges, an increase of nearly 11 per 
cent., as compared with December, 1914. The output sold for the 
respective December quarters of 1915 and 1914 was 4,982,454 and 
4,614.801 unite, The Elestricity Committee has refused a request 
for increased wages by members of the Amalgamated Union of 
Enginemen, &c. 

The Metropolitan Electric Supply Co. Ltd. is increasing the 
charges for electricity for lighting, heating and cooking by a further 
10 ver cent., from the end of the present quarter. 

HACKNEY.—The engineer recommends the installation of an 
auxiliary battery for excitation purposes at the generating station, 
at an estimated cost of £465. Hitherto the alternators have been 
excited from the main battery, but recently owing to a short 
circuit on the D.C. bas-bars and the consequent drop of pressure on 
the battery terminals, the excitation of an alternator was reduced 
so that the converters were able to send a reverse rush of power 
into the alternator and operate the reverse current relays, leading 
to a temporary shut down, 

ST. Pancras.—The Electricity Committee has reported on two 
or three fires which occurred in a reserve coal store in December 
and January. The chief engineer held that the pouring of water 
on the coal by the fire brigade had cause spontaneous combustion, 
although the fire brigade authorities did not agree to thie view. 
It is estimated that the loss to the undertaking in cartage, labour, 
and calorific value is about £1,300. : 


———  — —— a  —————— 8 
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Manchester.—The Electricity Committee, owing to the 
great demands on its plant, has been compelled to ref uee a supply 
to ^ proposed new works, whose requirements wonld have been 
"equal to the whole of the lighting in Manchester" (says the 
Manchester Evening News), Ald. Walker, in referring to the loss 


of these works to the city, pointed out the absurdity of the opposi- - 


tion of the Ratepayers’ Association and others to the proposals of 
the Electricity Committee, through which he does not doubt that 
the city has suffered considerably. 


Nuneaton.—Insurancr, &c.—The T.C. has decided 

to obtain-quotations for insuring the electricity works against 

ye by sireraft, for a total indemnity of £12,000, In respect 

of ‘restricted lighting for nine months ending December, 1915, the 
Electricity Committee hae allowed a rebate of £150. 


Ripon.—E.L. Proposats.—The City Council has 
adopted the Electricity Committee's recommendation that inquiries 
be made of the Harrogate Corporation as to what price it would 

supply electricity in bulk, at the city boundary, and aleo on what 
terms the Thirsk authorities would give a supply. 


Shaldon.—E.L. Schzuz.—At a meeting on March 2nd 
an R. L. scheme for the d'striot, to be carried out on co-operative 
lines, was submitted by Dr. Parves, of Exeter, and a motion in favour 
of the project was adopted. The compsny interested proposes to 
supply current at 3d. per week per 25-C.P. lamp, or 244, per unit, 
if consumers do their own wiring. 


Sheffield.—Loan Sanctions.—The formal sanctions of 
the L G.B. have been received to the borrowing of the following 
amounts for additional plant at Neepeend :—£3,100 for reservoir 
pipe work and cironlating water discharge piper, valves, and 
bends; £1,250 for cables for connections and auxiliary boards; 
£49,742 for new plant and foundations, switchgear, and acces- 
_pories ; £45,050 for three new boilers, sludge pump and pipe work, 
soreens, motor pump and housing, boiler foundations, sub-station 
equipment and transformers; £12,500 for cooling towers and 
foundations, coal shoots. 


Southampton.—AsH PLant.—The T.C. bas adopted 
a scheme of the electrical engineer for removing the arher, 
clinker, &o., at the works, by other means than the existing 
coal conveyor. The total cost of the work is put at £500, 
which will be defrayed ont of revenue. This includes £300 for a 
lift, for which it is proposed to obtain tenders; the remainder of 
the work will be carried out by direct labour. 


Southweld.—Paice INcREASE.—It is announced that 
the Electricity Co. has increased the price of current (7d . per unit), 
by 20 per cent. 

Wigan.—Mr. S. L. Pearce, the city electrical engineer 
of Manchester, has been appointed to report exhaustively upon the 
Corporation's electricity undertaking. 


7 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—The Corporation Tramways Committee has 


instructed the manager to try for six months a new type of 
ventilated motor for the cars. 


Australia.—The Melbourne, Branswick and Coburg 
Tramwavs Trust is entering into negotiations with the recently- 
formed Fitzroy, Northcote and Preston Tramwaya Tru t for the 
construction and the running of the latter system. Ic is under- 
stood that there is a good opening for the economical running of 
the two systems under one management.— Melbourne Age.’ 

SYDNEY Orry RAILWAY.—The N. S. W. Minister of Wo'ks for. 
caste the successful working of the City Railway from the oom- 
mencement of operation, which ie assumed to beia 1920. The flret 
year's working is estimated to give a net aurplus of £125,000, and for 
1926, the net surplus is estimated at £369,000. The total cost of 


the work, which is to be commenced this month, is estimated at . 


£7,000,000. Two types of car are under consideration, with 
accommodation for 100 passengers seated and 166 standing, and 
98 seated and 100 standing reapectively.— Sydney Telegraph. 


.  Blaekpool.—Commencing on April 1st, soldiers are to 
be allowed to use the Corporation tramcars on payment of half. 
` fares, this applying to all routes except the circular routes. 


Bristol.—TRAwways PURCHASE.—At the annual meet- 
ing of the Bristol Tramways and Carriage Co., on March 2nd, Sir 
George White referred at some length to the negotiations which 
have taken place with the Corporation in connection with the 
proposal of the latter to acquire the tramway undertaking. In 
this connection, the correspondence between the Corporation and 
company, from October, 1914, to January, 1916, was published in 


the Western Daily Press of March 3rd, which, in an editorial, ` 


points oat that the economic situation has completely changed 
during the war, and that the new situation has been uced by the 
directors in the interests of the shareholders. Two years ago the 
situation favoured the exercise by the Oorporation of its option; 
it could have raised money at 3} per cent. ; it could not now raire 

any money in the open market, and the Tramway Co.'s offer to find 


. at Sydney. * 


the money at J per cent. above current Government rate, would mean 
that the city would have to pay 51 per cent., which, with the pro- 
vision for sinking fund, gives tne proposal quite a new complexion. 
Oar contemporary sums up the matter by indicating what sppear 
to ba three courses open: — (a) The acoeptance of the offer of the 
Tramways Oo. to sell to the city the tramways system and the 
mot r-ompibusee on the financial terms which the pr sent situation 
would require; (5) the acceptance of certain concessions (not as 
valuable as the Option Committee hoped to secure) on the condition 
of waiving the option of purchase for 14 or 21 years; and (c) to 
let tbe whole matter stand over un'il 1922. It further hints that 
the choice, under the circumstances, may lie between (5) and (c). 


Continental.-—ITALv.— La Società Tramvie Campidano- 


Poetto is the name of a new company which has been formed in 


Cagliari, with a capital of 452.000, to acquire and eleotrify the 
Campidano and Poetto steam tramways. 

SPAIN.—A concession has been granted to the Sooiedad Tranvia 
del Este de Madrid for the construction and working of an. electric 
emailed in Madrid (Monte del Pardo district).—Zoard of Trade 

ournal. 

SwiTZERLAND.— The Electric Railway Journal, quoting a Con- 
tine ntal source of information, states that bow collectors are to be 
sabetituted for trolley collectors on all the Zarich tramway cars. 
A great reduction in delay, due to trolley wheels jumping off the 
wire, and repairs, has been found on a route experimentally 
equipped with bow collectcrs. 


Darwen.—ScHoon Return Tickets.—The Tramways 
Committee has decided to issue return tickets for school children 
for one permy, available for the journeys to and from school. 


Edinburgh.—Several important notices of motion refer- 


ring to tramway affairs have been tabled by the T.C., including & pro- 


posal to consider the expediency of appointing a tramway manager 
and establishir g a tram way depart ment, the advisability of appoint- 
ing a tramway engine-r to attend to the interests of the Corporation 
during the remainder of the lease, and a proposal to consider as 
to the advisability, in the public interest, of adopting legal pro- 
ceedings to terminate the lease between the Corporation and the 
company, in respect of its failure to implement its undertaking to 
provide an adequate service of oars in the city." 


Lancaster.—The T.C. has decided to purchase and run 
three motor-'buses, for the accommodation of the workers at the 
new works now being erected in the town. 


London.—At a recent inquest on the driver of an 
electric train, whore body was found in the tur nel at the Orystel 
Palace, it was mentioned that a wedge was found in the compart- 
ment of the train which he had in some wsy got out of, which 
might have served to render the so-called " deadman's handle" 
inoperative. The attention of the guard was drawn to the fact 
that something was wrong, by the train running at high speed 
through a stopping station, and be subsequently applied the 
brakes and stopped the train. 


Northampton.—A statement as to the working of the 
tramways undertaking for the year to March 31et next shows an 


estimated balance of 34.594, which it i« proposed to appropriate as 


follows: — To reserve fund, £2 600; to relief of ra'es, £1,500; 
balance to be carried forward (or the actual amount) £491. 
Application is to be made to the B. of T. to extend the period for 
exeroise of the powers relating to trolley vehicles and tramway 
exteneions not already carried out, as contained in the Corporation 
Act of 1911, for a further period of 12 months. 


U.S.4.—The Electric Railway Journal states that the 
Intetborough R ipid Transit Co, of New York, has ordered from the 
Westinghouse Co. a 70,000&w. turb» unit for ita Seventy-Fourth 
Street power station. The unit will be in three rections, one high- 
pressure and two low-pressure, and on light load it will be capable 
of operation at high economy with the high pressure and one low- 
pressure cyl'nder. The three electrio generators of. the unit will 
be of equal 8 22, and at about 60,000 Kw. will divide the load 
equally. Tae steam pressure to be used will be about 226 lb., and 
the superheat approximataly 150° F. | 

The Journal of Electricity states that the electric towing 
“ mules” at the Panama Canal have been modified, to allow of the 
two main induction motors being operated in cascade at half the 
speed for which the machines were designed; the speed of the 
*' mules " is thus redu»ed from two to one mile an hour. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—SYpNEYv.— May 1st. Two 300-Kw. turbo- 
alternatore, condensers, switchboard, &0., for the pumping station 
at Ryde, for the Metropolitan Board of Water Supply and Sewerage 


May 3rd. N.S.W. Railways and Tramways Department. One 
2,500-K W. turbo-alteruator, for Zara Street, Newoastie, power 
house. Specifications (20s.) from the Engineer's office, 61, Hunter 
Street. Sydney.“ ; 

MELBOUCRNE,.—ÀApril 26th. Electrical equipment and accessories 
for sub-station for the Sandiingham-Black Rock tramway.” 
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- "Aberdare.—March 11th. U.D.C. Electrical stores for 
12 months, Bee Official Not ioes February 18th. 


Belfast.—March 15th. Tramways and Electricity Com- 


‘mittee. Stores, including a number of eleotrical items. See 
" Official Notioes February 25th. 


Dundalk.—March 21st. U.D.C. Engine-room stores, 


cables, lamps, Ko., for the Electricity Department, See ' Official 
Notices” February 25th. 


Dundee.—March 29th. Corporation. Electrical stores, 
meters, kc. Electricity Department, Dadhope Crescent Road. 


Heston and Isleworth:—March 11th. U. D. C. Elec- 


trical supplies, including cables, meters, &o. See oficial 
Notices" February 25th. 


Heywood.— March 15th. Electricity Committee. Stores, 


inolüding some electrical enn for 19 months. See "Official 
Notices" February 25th. 


London,—WzsrxiNsTER.—B. of G. Six months’ supply 


of electrio lamps, fittings, &o. Mr W. J. Lickley, Clerk, Guardians 
offices, Princes Row, Buckingham Palace Road, 8.W. 


Manchester. — March 22nd. Electricity Committee. 


6,600-volt three-phase switchgear, for Stuart Street station. See 
% Official Notices to- day. 


Merthyr Tydfil.— March 13th. Electrical accessories 
e months for the B. of G. Mr. F. T. James, Clerk, 434, High 


New Zealand,—Dvunepin.—May 17th. City Council. 


(1) Tramcar bodies; (2) electrical equipment. Plans, &c., from the 
Town Olerk. Dunedin.“ 


WANGANUI.—May 9th. Borough Council. 
gas engine, generator and switoligear." 


Poatypridd.—March 13th. U.D.C. Twelve months’ 
supply of electrical stores for the Electric Light and Tramways 
Department. See “ Offi-ial Notices February 18th. 


South Africa. — March 20th. S.A. Railways and 
. Harbour Administration. 5,106 train-lighting cells.* 


“Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London 


—— —Z(ꝶüũq— — — — 


CLOSED. 


Barrow.—Corporation. Rotary converter and switch- 
gear. British Thomeoh-Houston Co., Ltd., £2,760. The contract 
ri 80 tons of coal per week — Pope & Pearaon'e washed smalls—at 

3, per ton delivered, has been extended for six months. 


Wotan, tantalum, 
Siemens Bros. Dynamo 


Gas producer plant, 


* 


Croydon. Corporation tramways. 


and carbon fllament lamps for the year. 
Works, Ltd. 


Horsham.— U. D. C. Tender of the Electrical Apparatus 
Oo., Ltd., for D. C. house-servioe meters for 12 months, acoepted. 


Leyton.— The Tramways Manager has purchased 10 tons 
13 owt. of steel tram way rails for £128. Messrs. B. I. & Helsby 
Cables, Ltd., have received a contract for trolley wire. 


London. — BarrEBSEA. — The Electricity Committee 
reoommends acceptance of the following tenders :— 


Olls, with the exception of turbine oils.—Price's Co., Ltd. 
Packings.—Beldam & Co. 
Consumers’ fuse boxes.—British Insulated & Helsby Cables, Lid. 
ur o meters.— Reason Manufacturing Co., Ltd. ; Bastian Meter 
o., Ltd. 
Mercury meters. —Chamberlain & Hookham, Ltd.; Forranti, Ltd. 
Box compound. --Dussek Bitumen Co. 
"Trougbing, conduits, bellmouths, &c., and way-bridges.—Callender's Cable 
and Construction Co., Ltd. 
Coal. - Shipley Bright small nuts, Myers, Rose & Co., Ltd.; Poole Hall 
small nuts, Foster & Co. 


The Committee also recommends that no contracts be entered into 


at present for house-service boxes, &c., and watt-hour electricity 
meters. 


BERMONDSEY. — The Electricity Committee recommends the 
renewal of the following contracta for annual supplies :— 
Carbon brushes.— Morgan Crucible Co. 
Cable.— C. Macintosh & Co., with the addition of 2j per cent. 


insulating box compound.—Dussek Bitumen Co., sul, jeci to an increase of 
988. per cwt. 


Conduits.—T. Wragg & Sons, with certain exceptions. 
Joint boxes - Sykes & Sugden, plus 10 per cent. 


Quotations for rubber and certain other cable and out-outs will be 
ohtained as required. 

The Committce hae purchased 80 tons of Welsh and picked steam coal out 
of cont-act from C. Franklin, as 375. p«r ton for the Welsh and 
81s. 9d per ton for the steam coal, and has accepted the quotation of 
Babcock & Wilcox, Ltd., for tire doors, tire bars, &c. 


L.C.C.—The Highways Committee has received the under- 
mentioned tenders for the supply of 500 driving-wheel tires and 
250 pony-wheel tires :— 

Driving-wheel tires. 


£38 10-. a ton. less 
accept dij 24 per cent. dis. 
Cammell, Laird & Co., Ltd... £33 103. a ton. 59 10s. a ton. 


The cost of the tires is estimated at £2,200. 


Pony-wheel tires. 
E 5 10s. a ton, less 
24 per cent. dis. 


H. Bessemer & cot, Ltd. 
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‘HAOKNEY.—The Electricity Committee pé has, ovod the eae 
tenders for an auxiliary battery, &o. :— 


10 years 
maintenance at 

BATTERY. Price. per annum. 

Hart Accumulator Co., Ltd. . (accepted) £251 £17 16 0. 
Tudor Accumulator Ltd - xs .. 258 1810 0 
Chloride Electrical Storage Co. 2 2s .. 267 18 10 0 
D. P. Battery Co ive ie M T .. 259 18 8 0 

CHARGING BoosTEn. 

Electromotors, Ltd. .. sari was Maine. 54 00 
Crypto Electrical Co., Ltd. A " , T 53 0 0 
Siemens Bros. Dyaamo Wortes] Ltd. .. is oe 4. 58 0 0 
J. H. Holmes & Co. 5% es e vs 63 0 0 


BPECIAL Bir CURE: 
Nalder Bros. & Thompson, Ltd.. .. . (accspted) 93 0 


St. MARYLEBONE.—The Electricity Supply Cemmittee Tom: 
mends the acceptance of the following tenders :— ^ 

New economiser, I, 242.— . Green & Son, Ltd. 

Repairs to artesian-well pump.—A. C. Potter & Co. 

Re-linking chain grate stoker, £115.—Babcock & Wiloox, Ltd. 

Coal. —Charrington, Bells, Dale & Co., 1,600 tons of Laogwith and Glapwell 
nutty slack, at 2 s. per ton, during the four months March. to June 
inclusive. A. Blackmore & Co., 11,000 tons of Low Laithes Yorkshire 


washed nuts, at 34s. 9d. per ton, at the rate of 1,000 tons per month 
from August, 1916. 


The Committee does not think it desirable to enter into contracts for 
general supplies for 19 months to Marob, 1917, and has limited the 
ioquiries to supplies which will be reqaired for six months only. 

As regards small house cable, flexible oords, rubber goods and insulating 
material, the Committe considers that is would be ah elec ds to 
buy ia the opea market as and when requited. 

Underground cables.—B.I. and Heisby Cables, Ltd. 

The Committee has taken advantage of the high prices roling in 
the metal market to dispose of a quantity of scrap cable and also 
of some surplus stocks at profitable ratee. Prices cleared : copper 
£106 per ton, lead £28 per ton, and sundry small cable Canstripped) 
£36 per ton. 


METROPOLITAN WATER BOARD.—S8t. Helens Oable and Rubber 
Co., Ltd., V. I. R. cable and flex, £40; Simplex Canduita, Ltd., 


© 


: electric light fi tings, 4 28. 


WANDSWORTH.—The Guardians will not this year invite tenders 
for the eupply of electrical fittings, &o., for set periode, but 
quotations will be obtained as required. : 


Southampton.—The Tramways Committee. —Messrs. 
Edgar Allen & Co., points and orossinge, £196. 


Sunderland, — Electricity and Lighting Committees. 
Accepted tenders :— 


Metallic packing. —Peaman Metallic Packing & Engineering Co. if 
E. H. T. switebgear.— Ferranti, Ltd. ` o 
Governor valves.—Willans & Robinson, Ltd. 

Creosoted wood troughing, &c.—Armstrong, Addison & Co. 


Winchester.—Corporation electricity. works. ende 
Duckham & Co., Ltd., engine and cylinder oils for a year. 


* 


FORTHCOMING EVENTS. 


Physical Society of London.—Fridav, March 10th. At 5 p.m. Ab the 
Imperial College of science, South Kensiogton, 8.W. Experiments illus- 
trating The Flow f Heat in Conducting Sheets,” by Mr. 8. Skinner: 
“The Absorption of Gas by a Quartz Vacuum Tube," by Messrs. R. B. 
Willows aud H. T. George. 


Manchester Association of Engineers.—Saturday, March Iith. 
Grand Hotel, Ay ouu Str-et, Pap r on “India-rabber and Balata 
as Conveyer and “ower-transmission Belts," by Mr. J. Tinto. 


Royal Institution of Great Briteia.— Saturday: Maroh lith end 18th. At 
p.m. At Albemarle Street. - Leotures. (I and IT) on Radiations from 
Aba and Electron-," by Prof. 8ir J. J. Thomson. 
Thursday, March 16th. At 8 p.m. Lecture on “ Organic Chemistry in 
War: O ganis Peducts used as Propulsive and Explosive Agente," by 
Prof. H. E. Armstrong, F. R. S. 


Belfast Association of Engineers. —Weünesday, March 15th. Paper on 
d MI md MAT Engineering under the Roman Empire," by Mr. 
A. Mc lelan 


Faraday Soclety. —Wednesday, March 15th, At 8p.m. At the 3 
. of Electrical Engineers, Victoria Embankment, W. O. Informal 
- on" Methods and Appliances for the Attainment of High Temperatures 10 
‘the Laboratory, opened by Dr. J. A. Harker, F. R. 8. 8 


Nottingham Society: of Engineers.—Wednesdav, Mareh 15th. Razr; 
tbe Welbeck Hotel, Muton Street. Paper on Brass Foundry 
Puce by Mr. H. L. Reason. 


Institution of Electrical Enginéera. nre March 16th. At 6 pm. At 
Victoria Embankment, W Paper on " The use of Continuous Current 
for Terminal and Trunk Line Eleotritication,” by Mr. N. W. Storer. 
(Students Section).— Wednesday, March 15th. At 7.45 p.m. At the 
E.E., Victoria Emvankment. Adjourned disoussion on "Bugkested 
Applications of Science in Warfare." 
(Birmingham Local Section).—Wednesdav, Maroh 15th. At 7pm. 
At the University, Kdmund Street. Mr J. 8. Peck will read Mr. N. W. 
- Storer 8 paper on“ The use of Continuous Current for Terminal and Trunk 
Line Electrification.“ 
(Scottish Local Section).—Tuesday, March 14th.- At 8 p.m. At 
217, Bath 8 reet, Glasgow. Kelvin Lecture on Terressrial e $i 
by Dr. C. Chree. 


Chemical Society.—Thursday, March 16th. At 8 p.m. At Burlington House, 
Piccadiliy, W. Ordinary scientifis meeting. 


Institution of Mechanical Engineers. Friday. March 17th. At6p m. At 
the Ins ituzton of Civil eng neers, Great Geo ge Street, 8.W. Paper on 
“The Composition of tha Exhaust from Liquid.fael Engines," by Second: 
Lieut. R. W. Fenoing, R. E. (T). 


Greenock Electrical Soclety.— Friday. March 17th. 
Temperance Iustitute, 19, West Stewart Stree. 


A the 
Belting 


At 7.46 p.m. At the 
Papers on Some. p. c. 
Diagrams of Connections,“ by Mr. D. Angus, and Heating and Ventils. 
tion, by Mr. W. A. Poppin. 


Electro-Harmonic Society. -Friday, March 17th. At B p.m. At Hobo, 
Restaurant. Smoking concert. 


on long delivery routes, in getti 
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NOTES. 


L. C. C. Committees. — The L. C. C. is recommended to 
confirm the appointment of the members of the following Com- 
mit tees for 1915-16 : — 
^ Highways Committee — Sir John Benn, D. Davies, G. M. Gillett, 
A. O. Goodrich, W. Haydon, D. Hazel, T. F. Hobson, G. H. Hume, 
W. Hunt, H. Marks, Capt. T. Prestige, A. H. Scott, P. C. Simmons, 
W. J. Syuires, H. Ward and A. W. Yeo. 0 

Stores and Contracts Committee, —W. H. Ecroyd, W. Haydon, 
W. C. Johnson, Miss A. S. Lawrence, O. Lewis, H. Marks, H. 
Parsons, I. Salmon; the Education, Fire Brigade, Highways, 
Drainage, and Parks Committees have each to elect a repre- 
sentative. — 


Foreign Trade.—Tuxe FEBRUARY FIGURES.— The. fol- 
lowing are the electrical and machinery figures given in the 
official returns for February :— — 


‘IMPORTS, | i 
Electrical goods and apparatus, Month of Ine, or 
excluding ma ihinery and February, dec. 
: uninsulated wire 296.494 + 227.416 
. Machinery. |. ;.  ..  .. 613,691 + 40,158 
EXPORTS. a J 
Electrical goods and apparatus, 
excluding machinery and 
uninsulated wire 298,638 + 124,768 
Machinery 1,521,653 ^ + 238,785 


The Electric Vehicle Committee.—At a meeting of 
the Electric Vehicle Oommittee on February 18th, the increasing 
circulation of the official publication was commented on. The 
Committee had before it a letter from the secretary of the Electric 
Vehicle Association of.America, offering every assistance in help- 
ing forward the movement. a 
The Commitee has accepted an invitation by the Society of 
Motor Manufacturers and Traders to nominate a representative to 
sit upon the Tire Research Committee, which has recently been 
appointed to investigate ali technical matters concerning rubber 
tires. . 

The Committee considered a communication from the Accumu- 
Jator Mannfacturere' Section of the B. E.A M. A., stating that it was 
prepared to agree to the standard sizes and rating as set forth 
below. These will be known as E V.C. standards, but it is hoped 
that, in due course, the British Engineering Standards Committee 
may give them the mark of approval by adopting them as British 
standards. l | l 

E. F. C.. Standard ` Rating.—This shall be the capacity in 
ampere-hours obtained by.a continuous discharge at a uniforni 
rate for a period of five hours until the voltage of the cell falls to 
17. Example: If a battery is specified to have an E. V. C.“ 
standard rating of 180 ampere-hours, it means that the battery 
will give this capacity when discharged at a continuous rate of 
36 amperes for a period of five hours, at the end of which time 
the voltage per cell shall not have fallen below 1°7 volts. 

E. V. C.“ Standard Plates.—Height, 83 in.; width, 51 in.; lug 
centres, 4# in. | : 


“ E T.C," Standard Overall Sizes.—For all sizes the width of the 


oell shall be 6; in. and the overall height, including connector, 
14; in. The length of the smallest size. i e., that with seven plates, 
shall be 27, in., with the addition of i in, for each pair of plates 
above seven plates. 

An exception is made in the case of the Chloride Acoumulator 
Co.'s *' Ironclad-Exide”’ type of call, in connection with which the 
length of the seven-plate size is 21 in., with the addition of 1 in. 
for.each pair of platea above seven plates, 

E. V. C“ Standard Inspection Plug.—Shall be that which will 
fit a hole ia the cover of the cell 1 in. in diameter. - 

FE. F. C.“ Standard Charging Voltage.—Shall be that which is 
suitable for charging 44 lead-acid oells, i.e., 85 to 120 volts. 

The Committee has had brought to. its notice difficulties which 
are being experienced in a few of the districts bordering upon the 
London area by electrio delivery vehicles, operating. from.London 
j B, boosting charges. The diffi- 
oulties consist in either delay in getting connected up for charging 
owing to there being no permanent connection for the purpose, 
or, on the other hand, the exhorbitant prioe charged for the 
service. The Committee appeals to all central station engineers to 
adopt, where they have not already done so, the Committee's 
standard tariff of Id. per unit for off peak charging, with a 
minimum of 2s. per charge (24 unita at 1d) to include all con- 
necting-up and disconnecting. At first, all that ie necessary is a 
permanent (for the time being) connection from the switchboard 
bus-bars through a D.P. switch and fuses, or a maximum overload 
circuit-breaker, through an adjastable water resistance to a British 
standard charging - plug. If. perchance, there is a booster set, or 
an exciter in the station, giving about 120 volts, that can be used 
for this purpose when required, so much the better. The proper 
and vermanent charging plant can be pat in when the first car is 


_ pat into permanent use in the district. 


Glass Telegraph Poles.—According to the Journal 
Télégraphique, reinforced glass telegraph poles are being made in 
Germany for use in the Tropics and elsewhere, as being immune 
from the attacks of white ants, &c. and proof against climatic 
influences, and more lasting than wood. The poles are cast in 
moulde, in whtch is a fine network of steel, the combination 
yielding e product of great strength. 


N 


Red Cross Concert.—In the streets of London the 
afternoon of Saturday last was cold and raw, but in the King’s 
Hall of Holborn Restaurant was warmth and light and friend- 
liness, for the Junior Iustitution of Engineers were gathered for a 
Bohemian concert in aid of the funds of the Red Cross Hospital 
of the City of London Branch of the British Red Cross Society.” 
Sir Boverton Redwood, Bart. (Past President), was in the chair, 
supported by the Lord Mayor. The artistes were as follows :— 
Soprano, Miss Ethel Williams; contralto, Miss Mary Williams; 
baritone, Mr. Archie Anderson ; elocutionist, Miss Franoes 
Edmonds; royal campanologist, Mr. Wilfrid Alderton ; cornet 
soloist, Mr. Cha». Leggett ; living marionettes, Mr. Arthur J. Hill; 
character sketches, Mr. Ernest Oherry; humorous songs, Mr. 
Walter Montagu. Accompanista, Mr. R Oooper and Mr. Fred. 
Froud. Hon. musical director, Mr. Geo. T. Ballock. The thanks 
of the Institution were proffered to Sir Boverton Redwood by Mr. 
Tookey. The Lord Mayor arrived early, and made, just before the 
interval, & brief speech. He introduced Mr. Richard Davies, 
Chairman of the City of London Branch of the Red Cross Society, 
who had a silent and very attentive and sympathetic audience to 
listen to his interesting account of the hospital, and his tactful 
appeal. for aid. Although not in the programme, mention must 
not be omitted of a bevy of nurses in blue and white with the 
Red Cross badge, who dispensed programmes in return for dona- 
tions to the hospital funds, The audience numbered 646. 


Institution and Lecture Notes.— The Faraday 
Society.— The Society will hold an informal discussion on Methods 
and Appliances for the Attainment of High Temperatures in the 
Laboratory," on Wednesday, March 15th, at 8 p.m., at the Institu- 
tion of Electrical Engineers, Victoria Embankment, W. O. Dr. 
J. A. Harker, F. R. S., of the National Physical Laboratory, will 
open the discussion, over which Sir Robert Hadfield, F. R 8., the 
President of the Society, will preside. Workers interested in the 
subject, and particularly those prepared to speak on the results of 
their p:reonal experiences, are invited to be present and take part 
in the discussion. Farther particulars may be obtained from Mr. 
F. 8. Spiers, secretary to the Society, 82, Victoria Street, 
London, 8.W. 

Institute of Metals.—The sixth annual May lecture will be 
delivered, on May ith, by Prof. W. H. Bragg, the subject being 
“X-rays and Orystal Structure, with Special Reference to Certain 
Metals." 

The Institation of Electrical Engineers.—On Wednesday an 
" informal general meeting " of Corporate Members was held to 
consider the question of the expuleion of alien enemy members 
from the Institution. There was a large attendance. After 
reading a number of letters from provincial members supporting 
the proposal, and others on the contrary, the President stated that 
before calling a special general meeting to vote on the question of 
altering the Articles of Association, the views of the members as a 
whole would be ascertained by a post-card plebiscite—not a postal 
ballot, which was not practicable. The meeting then proceeded to 
discuss the various aspects of the subject at considerable length, 
the sitting lasting for 21 hours. The main difficulty centred in 
the question whether a differentiation should be made between 
naturalised members of alien enemy origin and unnaturalised 
alien enemies, owing to the uncertainty as to the bona sides of 
naturalised Germans, who, if naturalised since Jauuary Ist, 1914, 
may, under a new German law, retain their German nationality. 
Eventually the President put & series of questione to the vote :— 
Should the voting be by ballot? Should subjects of enemy 
countries be expelled’? Should naturalised aliens who had retained 
their original nationality be expelled ?—all of which were carried 
by show of hands with hardly any dissentiente. The question 
whether naturalised British subjecte who had been subj-cts 
of a State now at war with this country, but were able 
to prove to the satisfaction of the Council that they had 
lost their orginal nationality, should ba expelled, was answered 
by an overwh-lming majority in the negative, and the question 
whether subjects of enemy countries should be barred from 
election in the future was carried by two to one. A Com- 
mittee of Members, consisting of Messrs. Atkinson, Swinton, 
Gill and Rider, was then appointed to meet the Vice-Presidente 
(Mesere. Highfield, Russell, Smith and Wordingham) and decide 
upon the form of a resolution to embody the principles which had 
thus been laid down. l 

At the meeting of the YORKSHIBE LOCAL SECTION on Wednesday 
last a paper was read by Mr. Henry Joseph on “The Hire and 
Maintenance of Continuous-current Motore.” py 

The Committee of the WESTERN LocaL SEcTION has put for- 
ward the following nominations for tbe vacancies which will 
occur at the end of the present session: Chairman, Dr. David 
Robertson, Bristol; vice-chairman, Mr: R. Howard Fletcher, 
Cardiff. Seven nominations to fill five places on the O mmittee :— 
Messrs. F. S. Carter, Port Talbot; W. D'A. Madden, Bath; T. Mills, 
Melksham; C. G. M. New, Cardiff ; C. F. Proctor, Cardiff ; H. I. 
Rogers, Bath; A. L. Stephens, Stroud. 


Diesel Engine Users? Association. —4At the February meetin 

a discussion took place on the ure of tar oils as fuel for Diese 
engines; Mr. W. Batho, of Messrs. Sulzer Bros, and Mr. L. W. 
Johnson, of Messrs. Banke, Warner & Co., Ltd, who had been 
specially invited to attend, contributed detailed statements on the 
subject, and in the discu:sion which followed stress was laid on 
the importance of rendering users of Diesel engines in this country 
independent of the use of imported petroleum fuel oils, and of 
utilising the mineral resources of the oountry, The next meeting 
will be held on the 22nd inst. 


* 
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A Diary of Electric Railway Operation.—A recent 
isane of the Railway Reviaw contaius an abstract of a memorandum 
in diary form of the insugurstion of electric service between 
Three Forks and Der Lodge, Mont, by the Chicago, Milwaukee 
and St. Paul Railway. 

Reference occurs under date, December 2d, 1915, to the running 
of a 1,016-ton train from Butte to Three Forks; it was calcula*ed 
from the electric locomotive meter readings that the onst of 
handling this train from Butte to Donald, for power, was $); on 
the same basis the amount of power returned to the line from 
regenerative braking between Donald aod Piedmont amounted to 
$5, leavivg the net cost of handling the train frum Butte to Pied- 
| mont at $4. 

Under date D comber 7th, it is mentioned that a con; truotional 
pipe ia Tuonel 11, being too near a 3.000-volt feeder, a sbort 
cirouit resulted barning off one feeder, steel messenger, and two 
trolley wires about 800 ft. from the tunnel entrance. While 
attempts were being made to fiad the trouble, a freight train 
paseed through the tunnel, caught the loose ends of the overhead 
structure and practically tore the whole thing down. Twenty men 
repaired this during the next 24 hours. 

On Dacember 8th, a comparison was made between two electri 
locomotives hauling 3,000 tons and three steam locomotives haol- 
ing 2.200 tons; the former maintained an average speed of 
16 M P.H. on 8 1°66 per cent. graje, while with the latter on the 
same road the speed was estimated to ba between 9 and 10 miles 
an hour. The maximum A.C. demand noted during the test was 


6,200 KW., and the maximum D O. demand, 5,400 Kw. showing an 


efficiency of combined motor generator sets of 87 per cent. 

The memoranda cover the 10 days prior to opening the line for 
regular service, and the only other troubles worth recording were 
changing sliding members of pantograph owing to wear by trolley 
wire, dae to its being roughened with soot and smoke ; also damage 
to overhead structure and pantograph owing to the latter passing 


a trolley wire terminal. Regular operation commenced on the 
tenth day. 3 


Tahiti,—According to the Journal Télégraphique, the 
French Government is installing a temporary wireless etaticn at 
„Tahiti, in the Society Islands, which will shortly be opened for 

traffic. The iostallation will be providel with plant of 10 KW, 
and will be able to communicate with New Zealand, Fiji, and 
Samia. As soon as the temporary station is ready, work will be 
commenoed on a permanept etation of 300 Kw.. which will 
probably be able to communicate with Cochin China, South 
America, Honolulu, San Francisco, and Sydney. 


Volunteer Notes, — ENGINEERING INsTITUTIONS' V. E C. 
: —Orders for week commencing March 13th, 1916.—By Lieut.- 
Col. O. B. Clay, V.D, Commanding. 

Saturday, March 11th.— Parade, Putney Bridge Station, 3 p.m. 

Drills, 6.25 to 7.35 ; 7.25 to 8 25 p.m. 

. Monday, March 13th.—Seotions 1 and 2, Technical; Sections 

‘ 8 and 4, Lashings and Trestle Bridging, Signalling Class and 

Reoruits. 

Tuesday, March 14th.—Sohool of Arms, 6 to 7 p. m. : 
Thursday, March 16th.—Shooting for Sections 3 and 4. 

Friday. March 17th.—Seotions 3 and 4, Technical; Sections 1 
and 2, Lashings and Trestle Bridging; Signalling Class and 

: Recruits. 

Saturday, March 


18th. — Adjutapt's Instruction Olaes at 
2.30 p.m. 


E. G. FLEMING, 
_ Company Commander and Acting Adjutant. 
38D BATT. (OLD Boys) OENTRAL LONDON VOLUNTEER REGI- 


MENT.—Battalion Orders by Capt. R. J. O. Eastwood (Com- 
mandant), Thursday, March 9th, 1916 :— 


Week-end Parades —Saturday.— The Battalion will parade at 


Wemblev Park at 3.15 p.m. for drill under Company Commanders, 
Derby Racruits are invited to attend. 

Sunday.—The Battalion will parade at Liverpool Street S'ation 
(low-level entrance, G.E.R ) at 9.30 a.m., and proceed by train for 
Eatrenobing duties. Members will carry their own lunch. The 
Battslion will return to town about 6 p.m. 

Musketry.—There will be a shooting match at Bisley on Satur- 
day next, the 11th inst, between Sergeant R. C. Davis's "A" 
Company team, and Acting Company Sergeant-Major Harper's 
"B" Company team. Targets will also be available at Bisley for 
other members of the Corps desirous of shooting. 

All men proceeding to Bisley should report themselves to 
Sergeant Cotter, at the barrier of No. 6 Platform, Waterloo Station, 
at 12.45 p.m. 

A. G. JOINER, Major and Adjutant, O. B. C. 


Electric Power in Russia.— It is reported from 
Petrograd that a special commission, composed of representatives 
of the Government, commerce and industry. will meet shortly to 
examine the Bill prepared by the Ministry of Commerce to facilitate 
the development of the use of electric power in works and 
factories. The Bill has been prompted by the frequent crises in 
connection with the supply of coal in the country. 


Appointments Vacant.—Shift engineers, junior engi- 
neers and attendants. station fitters, engine drivers (steam, oil and 
petrol) stokers and trimmers, linemen, wiremen, mates and 
labourers, for the Northern Commsni; engine driver, Llan- 
dadno electricity works; switchboard attendant, Borough of Nun- 
eaton electricity works; resident assistant engineer, 3 s, 61. for 
the Bethnal Green Military Hoepital. See ad vertisem t pires 
to-day. 


‘Summerville, of Viewfield, Dunfermline. 


OUR PERSONAL COLUMN. 

The Editors invite’ electrical engineers, Whether connected with the 
technical or the commercial side of the profession and industry 
also eleotrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. s 


— 


Central Station and Tamna Officials.—A smoking con- 
cert was recently held in the banqueting-room of the City 
Hall, Cape Town, for the purpose of making a presentation to 
Mr. W. F. Lone on his retirement from the position of city 
electrical engineer. The Town Clerk presided, and wae sup- 
ported by many of the City Councillors. The presentation 
took the form of a magnificent piece of plate. In connection 
with Mr. Long's retirement and the promotion of Mr. 8. J 
CLo Nas, the present station manager, to the position of acting 
city electrical engineer, Mr. Purvis, who hae been Mr. 
Clunas’s assistant for some years, has been appointed etation 
manager. 

Winchester T.C. has appointed Mr. REGINALD AYTON engi- 
neer and manager of the electricity undertaking at £400 a 
year, increasing by £50 a year. For five years he has been 
resident engineer under the consulting engineers. 

The Belfast Corporation has adopted the recommendation 
of the Tramways Committee That Mr. A. NANCE be relieved 
of his duties as general manager of thé Corporation tramways 
undertaking as and from September Ist, 1916, and appointed 
as consultant to the undertaking at a salary of £500 per 
annum." 

Mr. J. W. DUGDALE, general manager of the Oldham Cor- 
poration tramways, has resigned his poet. 

Nelson Corporation has advanced the salary of Mr. WX. 
THOMPSON, station superintendent. 

Peterborough T.C. has increased the salary of tbe acting 
electrical engineer from £3 10s. to £4 per week. 


General.—Mr. W. H. Pa4rcHELL has just removed his 
offices to 64, Victoria Street, London, S.W. 

The prize of £10 and a silver medal, offered under the 
Peter Le Neye Foster Trust by the Royal Society of Arts, for 
an essay on Zinc, its Production and Industrial Applica- 


tions," has been awarded to Mr. J. C. MourpeN, A. R. S. M., 


M. Inst. M. M. Honourable mention has also been awarded to 


Mr. E. A. SurrH, A. R. S. M., M.Inst.M.M., Deputy Assay 
Master of the Sheffield Assay Office. 

Sub-Lieutenant Joun Kaye, an electrician in the R. N. V. R.. 
was married at Dunfermline last week to Miss Margaret 
Sub-Lieut. Kaye 
formerly held a position at the Ashton electricity station, and 
recently. was engaged at Dunfermline. 

It will be remembered that the members of the board of 
the Manchester Chamber of Commerce resigned in a body a 
fortnight ago upon the rejection of a report expressing the 
views of the board on the question of trade after the war. For 
the new board 29 names have been nominated for 22 seats. 
and among them is Mr. Harry VERNON KILVRERT, electrical 
engineer, of the Lancashire Dynamo and Motor Co., Ltd. 

In the list of aliens to whom letters of naturalisation were 
granted during February are the following :—W. B. Rommel 
(U.S.A.), London, consulting engineer; A. Sild (Russia), Lon- 
don, electrical and mechanical engineer. 

Mr. S. McFADDEN, traffic manager at the Norwich Telephone 
Exchange, who is leaving to take up an appointment at 
V has been presented by the staff with a china 
cabinet. ; 

Mr. T. Guavpy, who for the past eight or nine years has 
had charge of the accessories section of the supplies depart- 
ment of Messrs. Siemens Bros. Dynamo Works. Ltd., 39, 
Upper Thames Street, E.C., is shortly leaving that firm to 
take up an appointment es commercial manager with Messrs 
Trevelyan & Co., manufacturers of electrical and general 
l accessories, at 155, Bracebridge Street, Birming- 

am. 

Mr. PakENHAM W. Beatty has resigned hie position as 
chief engineer to the Lacroze Tramway Co., of Buenos Aires, 
which he has held since June. 1913, in order to take up the 
post of chief engineer to the Buenos Aires Underground Rail- 
way, belonging to the Anglo-Argentine Tramway Co., of 
Buenos Aires. | 

We are informed that the arrangements which’ existed 
between Mr. Cuas. PULLAN, consulting electrical engineer, aml 
Mr. C. H. Best, accountant, both of Bradford. who had been 
for some time co-operating in connection with a number of 
village electric supply schemes, came to an end on February 
4th. ‘These two gentlemen will in future work quite indepen- 
dently ^f each other. 

SIR H. LLEWELLYN SMITH is to resume active duty as Per- 
manent Secretary to the Board of Trade. Mr. W. F. MARwOOp, 
C.B., has been appointed Second Secretary to the Doard. 
These changes are consequent upon the departure of Sir G. 
B.:nsts for India to take un the position of Commercial Mem- 
be" of the Viceroy's Council. 


Roll of Honour.—Rifleman A. J. Scott, Ist Surrey Rifles 
(21st London Regiment), a clerk in the St. Marylebone elec- 
tricity departinent, was killed in action on January 23rd. 

Torpedoman Donsoy, who was awarded the D.S.M. for 
gallant service, recently visited his home in Accrington. It 
will be remembered the Koenigsberg was chased by British 
warships, and «ought refuge in a river. While under fire 
Dobson (who held the position of electrician on his ship, hav- 
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ing charge of the lighting, &c.) played a prominent part in 
preventing the German cruiser escaping. 

Private J. HoLLiDAYv, who hae been killed in action, was 
employed at Blackburn electricity works. 

Corporal P. J. ADAMSON, whose death has occurred, at Cairo, 
was Well known in Rochdale as an electrical engineer. He 
was formerly employed at generating stations at Radcliffe and 
Middlesbrough, and on his return to Rochdale joined his 
eldest brother, Mr. G. L. Adamson, in the Ohm Electrical 
Works. He met his death in Egypt while engaged in fixing 
telegraph apparatus on the railway line, being knocked down 
by a train: 

Private LEoNARD Woop, of the 10th Lancashire Fusiliers, 
who, prior to the war, was employed by the Lancashire Elec- 
tric Power Co., has been killed in action. 

Obituary.— Mg. R. A. DawBARN.—We learn with deep 
regret that Mr. Robert Arthur Dawbarn, M. Inst. C. E., 
M.I.E.E., of Westminster, passed away on March 6th at the 
age of 55 years. Quite recently he suffered a complete break- 


down in health, and his death occurred at a nursing home. 
After serving an engineering apprenticeship, and undergoing 
training at ] 


lasgow, he, 35 years ago, entered the service of 
the British Electric Light Co. the owners of the Gramme 
patents. After three yeare he was employed on ship lighting 
work carried out by Mr. Raworth, and next spent a couple 
of years on Messrs. Siemens's electric light staff at Woolwich. 
He later returned to Mr. Raworth, who was then superin- 
tending engineer to the Brush Co., and while with this com- 
pany he was responsible for the detaile of many Brush elec- 
tric lighting schemes. He did not limit his attentions to this 
country, for, as a matter of fact, certain of his Brush activities 
took him to Australia, where he amalgamated several elec- 
trical concerns, and studied electrical affaire generally. Some 
16 years ago Mr. Dawbarn left the service of the Brush Co. 
and joined Mr. W. M. Mordey in partnership, in the business 
of Mordey and Dawbarn, consulting engineers. He wae in 
this capacity engaged at different times upon various public 
and other electrical projects and worke, and the firm's opera- 
tions frequently took him on visits to South America, South 
Africa, and elsewhere. Mr. Dawbarn was a man who until 
quite recently betrayed no signs of giving out, and we must 
reckon him among those who have succum to the. etress 
and strain of trying years before the completion of what 
seemed to be the allotted span. His death will be regretted 
by a large circle of friends in the electrical world, and we 
tender our sympathy to his partner, Mr. W. M. Mordey. 


Will.—The late Mr. Z. Merton (H. R. Merton & Co.) 
left £149,865 gross and £121,889 net. 


NEW COMPANIES REGISTERED. 


Company of Electric Caterers, Ltd. (143,181).— This 
company was registered on March 3rd, with a capital of £1,500 in £1 shares, 
to carry on the business of bakers, confectioners, and millers, dealer in flour, 
meal, and other breadstuffs, corn merchants, suppliers of refreshments, caterers, 
manufacturers of and dealers in aerated and mineral waters, tea, coffec, cocoa, 
and chocolate, grocers, tea dealers, &c., to conduct the business of the company 
for the benefit of the ticket holders, or associated as well as of the shareholders; 
to provide a public hall in the parish of Hendon or elsewhere, and to adopt 
a agreement with H. S. Cooper and A. G. Raymond. The subscribers (with 
one share each) are: H. Crump, Quarndon, 8, Ashbourne Avenue, Golders 
Green, N.W., chartered survevor; J. M. Lickfold, Cross Roads House, Golders 
Greco, N. W., solicitor. Private company. The number of directors is not to 
be less than five or more than nine; the first are H. S. Cooper, A. G. Ras- 
mond, W. L. Raymond, H. Crump, B. G. Drummond, H. A. Welch, and 
J. M. Lickfold. Registered office: The Refectory, Finchley Road. Gotders 
Green, N.W.. 


Launa British Electrical Co., Ltd. (143,140).—This com- 


pany was registered on February 28th, with a capital of £51,000 in £1 shares, 
to carry on the business of electrical and general manufacturers and con- 
tractors, designers, makers and producers of electrical glow lamps, appliances, 
fittings, cables, tubes, liquid, and solid compositions, powders, and flexible 
wires, &. The subscribers (with one share each) are: D. Schofield, 208, 
Lauderdale Mansions, Maida Vale, W., advertising contractor; F. O. Langton, 
61, Call Lane, Leeds, builders’ merchant. Private company. The number of 
directors is not to be less than two or more than five; the first are F. Dove 
(permanent governing director) and D. Schofield. Qualification, £20. Secre- 
tary: M. J. Dove, 78, Louis Street, Leeds. Registered office: 61, Call 
Lanc, Leeds. i 


Caton Electric Supply Co., Ltd. (143,150).— This com- 
pany was registered on February 29th, with a capital of £4,2.000 in £1 shares 
(1,000 6 per cent. cum. pref.), to carry on at Caton and elsewhere the business 
of an electric light and supply company in all its branches, "The subscribers 
(with one share each) are: C. H. Best, 72, Market Street, Bradford, incor- 

rated accountant; J. T. Walker, Brookhouse, Caton, grocer, &c.; T. H. 

attinson, Caton, near Lancaster, boot and shoe store keeper; N. A. Foster, 
1, Cheapside, Bradford, solicitor. Private company. The number of directors 
is not to be less than two or more than five; the first are C. H. Best and 
N. A. Foster. ualification, 25 shares. Solicitors: Gaunt, Foster & Co., 1. 
Cheapside, Bradford. Registered office: 72, Markct Street, Bradford. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


E 


Strode and Co., Ltd.—Particulars of £4,000 prior lien 
debentures, created February 23rd, 1916, filed pursuant to Section 93 (3) of 
the Companies (Consolidation) Act, 1908, the whole amount being now issued. 
Property charged: The company's undertaking and = property, present and 
future, including uncalled capital, ranking in priority to £15,000 existing 
debentures, and a further issue of £2,500 like debentures. O trustees, 


d 
f 


CITY NOTES. 


During 1915 80 new installations (126 
Harrow Electric kw.) were connected. The consuniers now 
Light & Power number 1,794, taking 1,862 kw. (aggregate), 
Co., Ltd. and the output for the year was 530, 107 
. units. The net revenue balance, after 
deducting debenture interest and the interim preference divi- 
dend, was £2,402. The final preference dividend absorbs £375, 
5 per cent. 1s to be paid on the ordinary shares, and £360 
carried forward. At the annual meeting on February 22nd, 
Mr. J, N. Stuart, the chairman, said that in spite of the light- 
ing restrictions the sales showed a falling off of only 8,000 
units, about 14 per cent., which had been almost compensated 
for by a slight alteration in the method of charging during 
the past half-vear. As long as the war continued they must 
be satisfied if they could hold their own. He could offer no 
great prospects for the coming year; they would do their best 
tio maintain the dividend until brighter days, and therefore 
brighter nights, came for the country. Mr. G. SPENCER Hawes 
seconded, and eaid that for eleven consecutive years they 
had maintained their 5 per cent. dividend. 


For the year ended January 3lst, 1916, 


Waste Heat the profit, after deducting administration 
and Gas expenses, was £39,819 (last year £39,001). 
Electrical ^ ‘There has been transferred to the credit of 
Generating reserve account £11,000. The balance 


Stations, Ltd. brought forward was £14,212, so that the 

available profit 1s £43,030, as compared with 
£40,612 for 1914. After paying 8 per cent. on the ordinary 
shares, as in the previous year, £17,430 is to be carried for- 
ward. The balance of the dividend now being paid is to be 
paid less income-tax. Additional plant for Weardale power 
station is making satisfactory progress at the manufacturers 
works, and extensions to Grangetown power station will be 
completed three or four months’ hence. The supply of waste 
heat and gas, and consequently the output of electrical energy, 
has been less than in 1914. The costs, however, have been less 
owing to the smaller amount paid to the owners of the col- 
lieries and ironworks. The company took up £10,000 44 per 
cent. war loan, and exchanged its 34 per cent. War Loan into 
44 per cent. Annual meeting: March 8th. 


Presiding at the annual meeting on Febru- 
Lancashire ary 29th, the Hon. ARTHUR STANLEY, M. P., 
United 3 to the satisfactory result of the 
Tramways, Ltd. working for the year, notwithstanding the 
increase in expenditure caused mainly by 
the extra cost of materials, war bonuses to employés, and 
amounts paid to dependents of men. with the Forces. 130 
men were serving in the Colours, but up to the present the 
usual service of cars had been maintained through the em- 
ployment cf female labour, which was proving satisfactory. 
Since the early days of the war the staff and employés had 
made a regular monthly contribution to the funds of the 
Pritish Red Cross Society, averaging over £25 per month, 
and amounting in all to over £360. Mr. Stanley (who is 
Chairman of the Joint War Committee of the British Red 
Cross Society and the Order of St. John cf Jerusalem in 
England) took the opportunity of publicly thanking all those 
who had thus so generously helped in the work of trans- 
porting sick and wounded soldiers. 


Presiding at the annual meeting, held at 
British Engine, Manchester last Friday, Mr. R. C. Lowa- 


Boiler, and RIDGE commented on the substantial growth 
Electrical in income from inepection charges and pre- 
Insurance miums in all the principal departments of 
Co., Ltd. business, amounting to £117,112, against 


£112,465, which, occurring in the first year 
of management of Mr. Harry M. Longridge, gave great satis- 
faction, especially having regard to the disturbance- of busi- 
ness conditions and the absence of 44 members of the staff 
with the Colours. The profit showed a slight reduction, outgo 
being a little in excess of the average owing to the increased 
cost of repairs and to a war bonus payment to the staff, while 
the company’s charges remained unaltered. Provision was 
made for carrying £5,000 to reserve for current risks and 
writing £7,250 off investments and furniture, leaving a balance 
of £11,521, and after nroviding for the final dividend, the total 
funds amounted to £177,025. 7 l i 


Mr. R. W. WickKHAM, presiding at the 


Electrical annual meeting on February 29th, said that 

Distribution in view of the increased costs, the lighting 

Co. of restrictions, and other difficulties due to the 
Yorkshire, Ltd. war, the results were very satisfactory. 


The capital expended during the year wag 
£6.173; the policy of restricting such expenditure would, 
under the circumstances. be continued. The consent of the 
Treasury was being sought to make a further issue of capital, 
and. if approval were obtained, a pro rata allotinent to pre- 
sent holders would be made. The last issue was over-applied 
for. They believed that future vears would «how the same 
steadv progress as in the past. The new lighting restrictions 
would doubtless further affect the revenue, but their conserva- 
tive policy would enable them to overcome present difficulties 
Without any serious effect upon the year’s trading. 
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During the year 1915 the revenue, after 

Bournemouth deducting generating and distribution costs, 
and Poole rent, rates, taxes, wages, &c., is £38 
ee plus 43,829 brought forward. 
0. s 


,684, 
Debenture 
and other interest absorb £11,373, there is 
put to reserve for depreciation £8,000, 43 
per cent. is paid on the first and 6 per cent. on the second 
preference shares, also 6 per cent. on the ordinary, £3,607 
remaining to be carried forward. The total applications 
received amount to 10,549 Kw., an increase of 885 xw. for the 
year. The units sold for all purposes numbered 4,061,091. 
Units generated, 5,482,458; 161 public lamps used 9,034 units. 
The dividend declared by the Richmond (Surrey) Electric 
ae & Power Co., Ltd., was 6 per cent. on the ordinary 
shares. 
| A circular has been issued to the deben- 
India-Rubber, ture and shareholders respecting the 
Gutta-Percha, £400,000 4 per cent. first mortgage deben- 
& Telegraph tures, which fall due for payment on March 
Works Co., Ltd. 25th. 
no objection) to make a new issue of 4,000 
first mortgage debentures of £100 each at 5 per cent, at the 
price of 93; repayable at £100 in March, 1926. Holders of the 
existing debentures will have the preferential right of taking 
up the new issue to the amount of their present holdings, so 
that each holder who exercises that right will receive a new 
£100 5 per cent. debenture and a payment of £7 in cash per 
£100 now held. The directors ask the shareholders to support 
the scheme, and point out that it is to their interest to make 
it a success. It is important that the coinpany should not be 
hindered in its operations, and it is difficult for any company 
to raise fresh capital at present. 


Presiding at the annual meeting on March 


Northampton 2nd, Ald. F. H. THorNton welcomed the 
Electric Light shareholders to the new offices. The meet- 
and Power ing was held in. the new demonstration 
Co., Ltd. room. The company had experienced a 


very strenuous year. Twenty per cent. of 
the outdoor staff and 45 per cent. of the indoor staff had 
enlisted, and a great deal more work had devolved upon 
those who had been left behind. The company was supplying 
more motor 19 tban ever before, and if it had not been 
for the fact that they were able to install it within 24 hours 
many shoe manufacturers would not have been able to com- 
plete their Government orders. Therefore they had not only 
served the town well, but also their country. The site for 
the erection of a new generating station was one of the most 
important that could have been obtained; it would give river 
water for cooling pr and thev would be able to expand 
88 necessity arose. ie fact that the Town Council had now 
consented to allow them to take the mains along the towin 
ath, the nearest route to the town, had saved them severa 
undreds of pounds. The site was rather subject to floods, 
but that would be got over by raising the works above the 
level of the floods. As to when they would go on with the 
erection of the etation, that depended altogether upon circum- 
stances. They had made arrangements to add another large 
engine to the works, but that could be put in at the present 
station or at the new one, as was most convenient. Alter- 
nating current would be generated at the new station, and it 
would be transformed at the present station. They did not 
raise the price of current until nine months after the Gas Co. 
had raised the price of gas, and not until a long time after 
many other companies in the country. That was due to the 
very advantageous coal contracte they had secured: 85 per 
cent of the current they supplied was for motor power. The 
board of directors proposed that Mr. A. E. Marlow, J.P., a 
prominent boot manufacturer, should be added to their 


number. 
At the annual meeting, on March 2nd, 
Telegraph Sir JAMES PENDER. who presided, referred 
Construction to the loss that the board had sustained 


and by the resignation of Lord Selborne conse- 
Maintenance  auent upon his having accepted office in 
Co., Ltd. the Government. The profit for the venr 
was £108.708, as compared with 4109. 186 

for 1914 and £114,863 for the vear before the war. Adding 
£111,406 brought forward, thev had a total of £220,114. After 
paying dividend and bonus of 36s. per share. in addition to 
128. per share interim dividend already paid. and putting 
£20.000 to the reserved fund, £110.474 was to be carried for- 
ward. The past year had been far from normal. Contracte 
entered into before the war began had to be postponed on 
account of urgent Government requirements, and it was not 
until many months had elapsed after the contract dates that 
they were able to complete the work which they had under- 
taken. They hed much for whieh to thank their clients in 
the way of patience and forbearance in face of the serious 
inconvenience. to which thev had been subjected bv these 
delavs. They had been working under exceptional difficulties 
all the year. both on account of searcity of labour and chort— 
age of supply of materials, and ever-increasing prices of both, 
but they had managed to keen their mannfactured output 
quite up to the average of previous years. They had done a 
good deal of work for the Government as well as their ordin- 
ary business. Their profits had been comnaratively small, 
rather less than laet vear, and considerably less than the year 
before the war. so they would have no excess war profits to 
return as payable under the Finance Act; in fact, but for 


It is proposed (the Treasury raising . 


the good rates of interest which they had been getting for 
money, and the profit realised on the sale of some . American 
dollar securities, they would not have been able to show so 
good a result. Their ships had been actively employed through- 
out the year and had often had to carry on their work within 
the danger zone, but, thanks to the foresight of the Admir 
alty and their provision of the naval escort which was neees- 
sary for protection, the ships had gone through the year 
without any mishap. A | 


The gross receipts in 1915 were £300,166. 


London After adding the balance brought forward 
United and deducting all expenses chargeable to 
Tramways, revenue, including an appropnation of 


td. 425,000 to reserve for reconstruction: and 
| renewals, there reinains £2,327, which is to 
be carried forward. The reconstruction of the line between 
Brentford and ‘Hounslow, commenced in 1914, was completed, 
and the entire cost of the work has been charged against the 
reserve for reconstruction and renewals. Ihe car-repair work 
previously carried out at the Chiswick Depót has been re 
moved to other depóts. Passengers carried 63,145,226, as 
against 61,433,783 in 1914; car miles run 7,744,894, as against 
8,996,801; average receipts per passenger 1.2ld., as against 
1.17d. Annual meeting: March 13th. 


The revenue for 1915, consisting alinost 


London and entirely of dividends and interest receivable 
Suburban froin the subsidiary companies, amounted to 
Traction £122,430, as against £118,580 for 1914. After 
Co., Ltd. deducting all expenses chargeable to revenue 


including debenture and loan interest, a 
providing for thé sinking fund charges on the 5 per cent. 
debenture stock, £80,755 remains, plus £2,886 brought for- 
ward. After paying the full dividend on the 5 per cent. cüm. 
pref. shares, £3,483 remains to be carried forward. Durin 
the year £9,317 5 per cent, debenture stock was purch 
and cancelled under the operation of the sinking fund pro 
vided for in the trust deed constituting the stock, thereby 
Teducing the amount outstanding to £338,683. Annual meet- 
ing: March 15th. l 


“Viscount CHILSTON presided on February 


Tramways, 29th at the annual meeting, and eaid that 
Light & Power they had represented in the accounts a full 
Co., Ltd. Fear's trading under war conditions. Not- 


withstanding the difficulties due to the war, 
the companies in which they were interested had made pr» 
ress, but the progress was largely counteracted by progressive 
increases jn the cost of 5 and particularly in the 
cost of fuel. They were of opinion that they had lived ODER 
their worst year in 1915. The various un derlik ni: had only 
to continue the present rate of earnings to show a consider- 
able increase during the current year, and the increase should 
continue for some time unless, after peace was declared, a 
very substantial change for the worse çame over the country. 
The Derbyshire and Nottinghamshire Electric Power Co. 
developed slowly during the year, but the increased receipts 
were rather more than offset by increased costs, the net receipts 
being about the same as in 1914. During 1916 increased 
returns would be derived from this company from business 
connected last year too late to affect the return for that year. 
The Leicestershire and Warwickshire Electric Power Co. last 
year showed considerable improvement, and during the last 
few months of the year a substantial increase in net earnings. 
Judging by present results, this property would contribute 
a substantial increase during the current year to the revenue 
of this company. Last vear he said that a large additional 
revenue could be earned from the money already expended on 
the power properties, and this statement had been amply 
justified during the year, additional consumers having been 
connected to the Power Companies’ mains equal to about 
£10,000 receipts per annum. "Their various properties showed 
a substantial increase in earnings for the present year to date 
compared with the corresponding period of 1915. They might 
reasonably hope, therefore. that the current year, unless some- 
thing very unforeseen occurred, would show a satisfactory 
increaee over last year. 


The capital expenditure during 1915 was 
Metropolitan increased by £30,142. The gross revenue 
Electric Supply was £229.201, an increase of £13,656: work- 
Co., Ltd. ing expenses £127.150, an increase of £12,538. 

| The balance at the credit of the revenue 
account before providing for depreciation is £102.051. £27,000 


has been set aside as an addition to the depreciation and 


reserve fund, which, after writing off loss on realisation. of 
certain. investments, now amounts to £337,359; the net 
revenue is 475.051. and adding the amount brought forward, 
interest and dividends on investments, and other receipts, the 
total is 487.080. After deducting debenture charges, prefer- 
ence dividend. &c., 434.978 remains. Out of this, 3 ner cent. 
for the vear is paid on the ordinary shares, and £4,978 is 
carried forward. New connections during the year represent 
59,907 (25 C. p.) lamps (1.778 KW.), making the total 1.197.768. 
In October, Messrs. G. Blackwell, G. A. Moncrieff, and P. D. 
Tackett were elected directora, and in January, Lord Aveburv, 
Sir J. Pender. and Mr. Tuckett resigned. Mr. J. S. Highfield 
has resigned his position as engineer and manager, and has 
been appointed consulting engineer. Capt. W. R. Rendell 
Hea appointed general manager. Annual meeting: March 


» 
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The revenue for 1915 was £513,561. After 
adding the balance brought forward and 


Metropolitan. deducting all expenses chargeable to revenue, 
Electric including a provision of 422, 715 for 
Tramways, reconstruction and renewals, the available 

Ltd. .. balance is £44,275. There is placed to 


Es reserve £13,000 ; preference dividend absorbs 
£25,000; a dividend of 1 per cent. is to be paid on the ordinary 
shares, and £1,532 is to be carried forward. £10,275 41 per 
cent. and £4,020 5 per cent. debenture stock have been bought 
and dancelled. The strike in May last caused a lose in traffic 
receipts of £16,000. Wages will show a material increase as 

the. result of further concessions granted to the staff in Decem- 
ber last under an arbitration award. The output of the North 
Metropolitan Electric Power Supply Co., in spite of the de- 
creaee in the number of units eupplied for traction purposes, 
has been satisfactorily maintained; the total units eold were 
39,457,712, as against 36,869,118 in 1914. Owing, however, to 
the abnormal increase in the cost of fuel, the gross profits of 
the Power Supply Co. for the year show a decrease of £6,340 
as compared with 1914. The company is promoting a Bill in 
Parliament to extend the times limited by certain Acts. 

Passengers carried 89,656,054, as against 93,325,170; car miles 
run 9,686,525, as against 11,479,592; average receipts per pas- 
senger 1.23d., as against 1.20d. Annual meeting: March 13th. 


- Sin W. Crookes, O.M., P.R.S., presiding 
Notting Hill 


at the annual meeting on February 29th, 

Electric said that, notwithstanding the war, the 
Lightiag result of the year’s work had been satisfac- 

. . Co., Ltd. tory. The £1,556 spent on capital was 


: almost entirely for metere and mains for 
hew connections. They had only extended the maine where 
absolutely necessary, and at present they would keep expendi- 
ture on new work at the lowest possible figure. The revenue 
rose by £330, and the expenses by £779. "The increase in 
revenue was partly due to new.business and partly to an 
extra halfpenny per unit charged on the lighting supply dur- 
ing the last nine months. The total cost of generation and 
distribution advanced by £1,200, although the units sold 


were 100, 000 less. The increase had been partly nullified by. 


decreased management expenses due to Mr. Schultz’s retire- 
ment; the secretary now combined the offices of manager 
and secretary. The net result was a drop of £450 in the 
rofit for tlie year. The balance available for dividends was 
ower by £1,185, owing to the heayy increase in the income- 
tax. The total of the Kensington and Notting Hill Joint 
Debenture Stock sinking fund was £72,920 held in trustee 


securities. In view of the alarming fall in such securities, . 


owing to the war, they had recently investigated their posi- 
tion 1n this Sel gee Owing to the fact that the bulk of the 
stock purchased was terminable, and was due to be paid off 
at par at maturity in or about 1931, and that that was the 
date at which the joint debenture stock had to be redeemed, 
although present-day prices showed considerable reduction, it 
would make no difference to the fund, as they would not have 
to- sell the stocke, but just to encash them at par. In the 
case of the irredeemable securities, of which they had but a 
small amount, there was a loss estimated at about £1,900, so 
that they suffered very little by the shrinkage of value. The 
sinking fund was now being invested in the War Loan. The 
number of houses connected had risen from 4,293 to 4,858; 
the units sold fell from 2.539,419 to 2,436,496; the revenue 
rose from £45,591 to £45,921, and the expenses from £21,370 
to' £23,304. They had added the equivalent of 4,373 30-watt 
lamps to the system, and the profit was £22,617, against 
£24,221. They paid the same dividend as for 1914, but carried 
forward only 4336, as against £655. They had suffered con- 
siderably owing to the restricted lighting, and although they 
bad managed to maintain their revenue in the past he waa 
not certain that they would be able to do «so this year. When 
peace was proclaimed their output should largely increase, 
owing to the removal of restricted lighting regulations and 
the new lamps that were being constantly added. Expenses 
must necessarily be high for some time to come, and they 
were ewollen to some extent by increases of wages and pay- 
mente to employés with the Forces. They had now obtained 
delivery of the new steam turbine for Wood Lane works; it 
would save coal. and in a large measure counteract the high 
price. of fuel. The company was doing. its share in connec- 
tion with the war. He hoped that a satiefactory peace would 
be obtained before their next meeting, and when that time 
came the company would maintain its prosperitv. If the 
-war- were prolonged the temporary set-back in their accounta 
should not be serious. The chairman alluded to the debt of 
gratitude owing to the special constables who had guarded 
their stations. 
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. Rushden and District Electric Supply Co., Ltd.—Presiding 
at the annual meeting, held at Northampton on March 2nd, 
Ald. F. H. THORNTON said that few people realised what 
go-ahead places Rushden and Higham Ferrers were. The 
company were supplying many factories and workshops with 
power. Six boot factories were now completely lighted with 
electricity. The number of customers had been increased 
from 79 to 123. The revenue from sale of current had in- 
creased from £463 to £1,699, and the output had been doubled. 
For the first 2 Working year, he thought the company 
Was doing well in Being able to pay 3 per cent. interest. 


- ordinary shares 74 per cent. for 1915. 


Minehead Electric Supply Co., Ltd.—The directors report 
that 1915 was a difficult year. Public lighting restrictions 
led to a considerable reduction in lighting units ue There 
had, however, been a good increase in units sold for heating 
and cooking, and the total units sold were. 230, 416, ae against 
224,629 in 1914. Units generated, 360,079. The average price 
obtained fell from 3.544. to 3.40d.; there had also been an 
increase in cost of materials and working expenses, so that 
there was some reduction in profit. The result was, however, 
satisfactory. The profit on trading, after paying debenture 
interest, &c., was £1,753, plus £145 brought forward. After 
paying the preference dividend and 8 per cent. on the ordinary 
(less income-tax), and placing £1,000 to depreciation and 
reserve, £142 was to be carried forward. , 


British Electric Traction Co., Ltd.—The directors hav 
declared the dividend on the 6 per cent. cumulative preference 
stock for the half-year ended September 30th. This dividend 
must be accepted as a payment on account of the dividend on 
the 6 per cent. cumulative participating preference stock to 
be issued in place of the 6 per cent. cumulative preference 
stock of the company upon the confirmation of the scheme of 
ar agement and reduction of capital by the Court.—Financial 

ews, e 

Bruce Peebles and Co., Ltd.—The total profit for 1915 
was £14,916, and after deducting administration expenses, 
interest on mortgage debentures, and allowing for interest on 
the unsecured debentures, the net profit is £7,096. Having 
regard to the abnormal times and difficulties, the results are 
considered satisfactory. £4,661 has been charged to profit 
and loss in respect of repaires and maintenance of buildings, 
plant, and machinery. Annual meeting: March 10th. 


W. T. Henley's Telegraph Works Co., Ltd.—The 
directors recommend a final dividend on the ordinary shares 
of 10 per cent., less income-tax, making 18 per cent. for the 
year, and aleo a bonus of 10s. per share, less income-tax, as 
compared with 15 per cent. and a bonus of 5s, per share for 
1914. 


Dublin and Lucan Electric Railway Co.—For 1915 the 
gross receipts were £7,511, increase £144. Expenditure in- 
creased by £208. After providing for debenture interest, £528 
i3 to be carried forward. Payment of the cumulative prefer- 
ence dividend is postponed for the present. 


. North Metropolitan Electric Power Supply Co.—According 
to the Financial News, the directors recommend ga dividend 
of 6 per cent., with a bonus of 4 per cent., making 10 per 
cent. for the vear. £15,000 is put to renewals reserve, and 
£6,043 is carried forward. l 


Midland Electric Corporation, Ltd.—Dividend of 3 per 
cent. on ordinary shares for 1915. £9,719 is put to deprecia- 
tion, £4,275 to writing off new issue and construction expenses, 
and £8,932 is carried forward, subject to excess profits tax. 


British Insulated and Helsby Cables, Ltd.—The dividend 
on the ordinary shares for 1915 is made up to 15 per cent., 
plus 24 per cent. bonus. For 1914. 15 per cent. was paid. 
498.500 is placed to reserve, and £160,000 carried forward. 

Canadian General Electric Co., Ltd.—Quarterly dividend 
of 12 per cent. for the three months to March 3lst on the 
common stock. 

Manila Electric Railroad and Lighting Corporation, Ltd.— 
Dividend of 14 per cent. for the quarter ending 3lst inst. on 
the common capital stock. 

Globe Telegraph and Trust Co., Ltd.—Interim dividend 
9s. per share, free of tax, on ordinary shares for the quarter. 


Brazilian Traction, Light and Power Co., Ltd.—Quarterly 
dividend 14 per cent. on the cumulative preference shares. 


British Electric Transformer Co., Ltd.—Dividend on the 


EEE 


STOCKS AND SHARES. 
| | TUESDAY EVENING. 
The three principal factors in the Stock Exchange market 
at present are the battle of Verdun, ‘the calling up of the 
Derby groups, and the new British War Loan. Such fierce- 
ness on the part of the enemy as he is displaying at Verdun 
is taken as a sign of his desperation to effect something bril- 
liant in order to bring in subscribers to the latest German 
War issue, and to achieve some success that will cheer his 
ple at home, sick of slaughter as they must be, and grow- 


Ing restive as they are beneath the burdens of taxation and 


privation. The enrolment of the further Derby groupe checks 
Stock Exchange business from a large part of the community 
which provides it as a rule; while, as to the third factor, there 
is no need to emphasise its importance. 

Taking them all round, markets are eurprisingly firm; and 
amongst electricity sections, the splendid results secured by 
the Henlev’s Telegraph Works and the British Insulated and 
Helsby Cables Companies have led to further appreciation in 
the prices of the shares. Electric lighting issues are elightly 
easier. Falls of 1 in Brompton ordinary, of à in Charing Cross 
preference, and of 1/16 in South London shares, are the out- 


“standing movemente of the week. 
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The South London report shows that the company did eatis- 
factorily last year. The sale of current was higher, but groes 
revenue went down a trifle, and net income, at £97,900, is 
42,400 down on the year, net profit being £14,900, or £1,600 
less than in 1914. The dividend is maintained at 5 per cent., 
us already noted; and the carry-forward of £2,000 1s about the 
same as before. | a 

The County of London Electric Supply Co. has issued an 
excellent report. Gross receipts have risen £24,000 to £298,300, 
bat these were countered by extra expenses, and the net 
revenue of £159,600 is £4,400 less. The dividend is main- 
tained at 7, per cent., the same as that of the previous twelve- 
month; and the carry-forward of £14,500 is 42,000 more than 
that of a vear ago. The report shows that during 1915 supply 
was commenced in Romford, and that the company is now 
giving eupply in bulk to Sutton, Carshalton, Wallington, and 
Cheam. Increased expenditure is beyond the power of any 
management to control at a time like the present, and the 
County of London shareholders may be congratulated upon 
the skilful way in which their company is being steered 
through so trying a period. 

The new orders with regard to the lighting of London come 
into force at the end of this week, but it is not thought that 
they will have much effect upon the output of the electric 
lighting companies. 


The domestic troubles to which we referred last week, in . 


connection with one of the principal London companies, ure 
made plainer; and it is expected that the meeting of the 
Metropolitan Electric Supply shareholders may show a “ cer- 
tain liveliness," to quote the Admiralty's classical phrase. 

The W. T. Henley Co. has raised its dividend and bónus 
from 20 per cent. to 25 per cent., and the shares are nominally 
10s. higher at 143. In point of fact, however, it is extremely 
difficult to get the offer of any shares at all, which, in the 
circumstances, is not surprising. Having regard to the divi- 
dend accrued in the price, the return on the money is getting 
on for 9 per cent., allowing for the fact that the distribution 
is made free of income-tax. | 

The British Insulated & Helsby Cables, Ltd., hae declared a 
dividend of 10 per cent., making 15 per cent. for the year, 
with a bonus in addition of 24 per cent.; and here again, 
although the nominal price is 11, the difficulty is to get the 
offer of shares. In both concerns the appropriations are large, 
and assist substantially in fortifying the financial positions of 
the undertakings. 

The market for * issues as a Whole is naturally 
a good one, in view of these fine results. British Westing- 
house preference recovered 6d. to 44s. 6d., and British Alumi- 
nium ordinary are 9d. better, although there is not much 
change in other shares. India-Rubber ordinary are not affected 
by the notice just issued to holders of the company’s 4 per 
cent. first mortgage debentures, who can exchange into new 
debentures, bearing interest at 5 per cent., at the price of 93. 
Holders of the existing debentures will have the preferential 
right to take up the new issue, as they are offered £7 per 
cent. in cash upon their pee application to the company. 
Having regard to the nature of the security, we should imagine 
that there will be little hesitation on the part of the holders 
in. exchanging their old 4 per cents. into the new fives; and 
the return of £5 7s. per cent. on the money is raised to 6 per 
cent. by the new debentures being redeemable at par in 11 
years’ time. | 

The various stocks of the Underground Electric Railway 
companies keep comparatively steady, but attract little atten- 
tion from investors—speculative or otherwise. It is notice- 
able; however, that a gocd many people are picking up low- 
priced railway stock. particularly that of the District order, 
regardless of dividends, evidently with the intention of putting 
it away to await a rise in price (that shall be equivalent to a 
dividend) after the conclusion of peace. 

Underground Electric income bonds at 81} are ex their £3 
dividend, and the shares are a trifle easier, as will be noticed 
in our uenal list of*electricity stocks and shares. 

Brazil Tractions have receded to 504, and the Mexican group 
is still decidedly dull. British Columbia preferred is rather 
harder. Of the Colonial issues, Melbourne Electric debenture 
stock is wanted, and has been done at 951. The Anglo-Argen- 
tine Tramways group is steady. Rio Tramways first mortgage 
bonds are firm at 884, and the seconds are changing hands on 
the basis of 74. l 

The telegraph list is unusually free from fluctuation. Indo- 
Europeans are 1 higher at 494. Anglo-American Telegraph 
deferred went back 4, and this is the sum of the changes on 
the week. American Marconi's hardened to 15s. 9d. For New 
York Telephone 44 per cent. bonds the Government bid is still 
1001. The Eastern group is firm, with little stock on offer; 
and the Globe issues hold their previous improvements. . 

The Stock Exchange followed with keen interest the sus- 
pension of dealings in the baser metals used in connection 
with the war, and the Government action in re-establishing 
the market afterwards came as eomething of a relief, inas- 
much as the House was slightly apprehensive lest the same 
sort of treatment might be meted out to itsel*. The copper 
group is a little heavy. In rubber shares there is continued 
animation and strength. Business is not on quite as large a 
ecale as it was a fortnight ago, but the rubber market is the 
busiest section of the Stock Exchange, and all classes of shares 
are wanted by the speculative investor as well as by the specu- 
lator pure and eimple. 


SHARE LIST OF BLEOTRICAL COMPANIES. 


Howe ErzcrRiciTY COMPANIES. 
Dividend Price 
— March 7, Rise or fall Yield 
1014. 1915. 19106. this week. p.c: 


Brompton Ordinary .. .. 10 — 7 — 414 47 210 
Charing Cross Ordinary .. 6 6 — 7 910 
do. do. do. 4àPref.. 43 4 8 oe | 618 6 
Chelsea : aie a "S 5 4 8 — 618 4 
City of London 9 8 ug se 618 9 
do. do. 6 per cent. Pref. 6 6 1 — 614 8 
County of London P » 7 7 1: — 615 0 
do. 6 per cent. Pref. 6 6 103 — 619 8 
Kensington Ordinary mA 9 7 6 — 7 10 0 
London Electric .. p E 4 B 1 — 318 0 
do. do. 6 per cent. Pref. 6 6 — 17119 
Metropolitan - px v 4 8 — 8 48 
o. 4} per cent. Pref. 4à 8 =æ 7 10 0 
St. James' and Pall Mall .. 10 8 53 xd => B 13 10 
South London 5 6 85 — Xx 6109 
Bouth Metropolitan Pref. 7 7 1 — 614 0 
Westininster Ordinary .. 9 7 b xd — 619 
TELRGRAPHS AND TELEPHONES, 
Dividend, 
. 191. 
Anglo-Am. Tel. Pref. 6 00 — > 600 
do. Det. 93/6 216 ~} 916 0 
Chile Telephone. 8 62 — 66 6 
Cuba Sub. Ord. .. b 79 — 69 0 
Eastern Extension 7 19 — *0 6 0 
Eastern Tel. Ord. , je 7 127 — * 6 6 
Globe Tel. and T. Ord. .. 6 10j — *6 10 6 
do. Pref. 6 10 — 600 
Great Northern Tel. F 22 843 — 696 
Indo-European .. s 18 gt: + 2 619 6 
Marconi  .. s M: b 118 = 6 8 1 
New York Tel. 44 S 43 100 — : 49 6 
Oriental Telephone Ord. 10 1 — 618 6 
United R. Plate Tel. 8 — *;19 0 
West India and Pan. .. 2 es 1 1 — 9 10 6 
Western Telegraph s ae - 7 == 6 6 0 
Home Ran-. 
Central London, Ord. Assented m 4 076 — | 518 6 
Metropolitan vu p a, i 1 23 + 7 0 
do. District |... >.. SON 16 + 3 Nil l 
Underground Electric Ordinary .. Nil 12 — NI! 
do. do. "A" ., .. Nil 6/- — Nil 
do. do. Income . 6 813 xd — 4 B 9 0 
FoREION Trams, &c, 
Adelaide Sup. 6 percent. Pre. 6 TE? 6 8 1 | 
Anglo-Arg. Trams, First Pref. 5 — 6 18 i 
do. Qnd Pref. .. 5 al — 711 
do. 5 Deb. b 78 — 2 6 8 2 | 
Brazil Tractions .. T - 4 503 — $ 618 7 
Bombay Electric Pref. .. T .. 6 10 xd — 600 | 
British Columbia Elec. Rly. Pfce. .. 6 55 — 9 110 i 
do. do. Preferred .. — 88 41 Nil 
do. do. Deferred .. — e4 — Nil 
do. do. Deb. . 4 64 — 6 12 10 
Mexico Trams 5 per cent. Bonds — 89 -l No 
o. 6 per cent. Bonds — 86 — Ni 
Mexican Light Common Nil 99 — Ni | 
do. Pref. .. " .. Nil“ 85 — NI 
do. lst Bonds ES e — 41 =} — 
MANUFACTURING COMPANIES. "E 
Babcock & Wilcox i“ isi .. 14 2 — 5 6 8 
British Aluminium Ord. i — 5 +9d. 48 0 
British Insulated Ord. .. " . 45 il + 719 1 
British Westinghouse Pref. .. — Th 44/6 4-64. 6 14 6 
Callenders .. ss i ve .. 15 u — 610 6 
do. 5 Pref. ey $4 5 — 617 8 
Castner-Kellner .. te v .. 20 P — 6 8 0 
Edison & Swan, £3 paid i .. Nil y- — m 
do, do. fully paid Nil 13 — il 
do. do. 65 per cent. Deb. b 00 — 8 6 8 
Electric Construction is 6 14/9 — 8 16 
Gen. Elec. Pref. .. as s zi 6 A — 6 4 8 
Henley gen’ due Eee oan. 990 16 +4 9191 
do. 44 Pref. m E æ. 4 4 — 6 19 6 
India-Rubber T T es . . 10 9t — 12 10 0 
Telegraph Con. .. whe = oo W 87 = -78B 


+ Allowance made for dividends being paid free of income-tax. 


—— ———— 
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WHAT TO DO WITH OUR CANALS. 
By W. N. STEWART. 


In the coming trade regeneration of the nation it is 
certain that a reform of existing methods of internal 
transport will be a question demanding serious con- 
sideration, as present conditions too seriously handi- 
cap the business and industries of the country. With 
railway rates for goods traffic from three to six 
times greater than similar rates in America and on 
the Continent, with unused canals and with common 
roads not utilised to their full value, it is small 
wonder that British trades have fallen far behind 
their rivals in the race for commercial supremacy, 
especially when they have had to compete with 
nations in which the study of transportation problems 

has reached the dignity of an exact science. 
Before considering the matter which is the subject 
of this article, let us study the transportation pro- 
blem as it affects one small community which is 
typical of thousands of others throughout the land. 

The present writer lives in a market town located 
some 35 miles from Manchester, which, for the pur- 
poses of this article, we will call by the name of X. 
This town is modern and up-to-date in all its muni- 
cipal undertakings, has a population of some 18,000, 
and is both a manufacturing and agricultural centre. 
Its principal market is Manchester, the great distri- 
buting point for Midland trade. X is served 
by a single railway system and by a canal belonging 
to the railway company, this canal being so little 
used that it scarcely counts as a factor in the trans- 
portation problem. Therefore, the inhabitants of 
* X and the towns round about, including several 


large cities, have.to pay toll to the railway on nearly. 


everything they buy, sell or consume, this: toll 


amounting to £2 6s. 8d. on each ton of goods sent, 


at owner's risk, by passenger train to or from Man- 
chester, and from 158. to 30s. per ton by goods train, 
according to class of goods. Parcels of limited 
weight, by passenger train, are delivered in from 
four to eight hours after sending, while merchandise 
sent by goods train may arrive in from two to four 
days after dispatch. To make this situation clearer, 
it may be fairly considered that it costs as much to 
send a ton of provisions from Manchester to X,” 
a distance of 35 miles, as it does to send the same 
ton from New York to Manchester, 'a distance of 
3,000 miles, that is, at pre-war rates. The charge in 
the first case is due to the action of a monopoly, while 
in the second case the seas are free to all, and com- 
petition follows the natural law. Y 

How can the canals be best used to reduce these 
excessive costs, to eliminate the question of mono- 
poly, and to secure the modern requisite of greater 
speed in delivery ? 

In the report of the late unlamented Canal Com- 
mission, as published in the ELECTRICAL. REVIEW at 
the time, it was shown that the best system of canal 
electrification now in use is one in which rails are 
laid on the towing path of the canal, electric loco- 
motives supplied with current from generating 
stations through trolley wires being used to tow boats 
at a preferable speed of two miles per hour; that such 
a system would cost something like £8,000 per mile 
to establish, and that an average traffic of at least 
two million tons per annum would have to be 
obtained in order to pay expenses. These estimates 
evidently did not take into full consideration the fact 
that in many places British canals would have to be 
entirely reconstructed, as in some places no towing 
paths exist through tunnels, while to propose a speed 
of two ‘miles per hour in this twentieth century 
smacks a bit of the farcical. The principal difficulty, 
however, was never even considered, and probably 
was not even discerned, by this sapient Commission, 
and that is that a canal system, like a railway system, 
does not do the whole work of transportation be- 


tween the producer and the consumer, but only forms 
one link in the chain. For example, in order to send 
a ton of groceries from the wholesale dealer in Man- 
chester to the retailer in X," the goods must be 
loaded on a lorry in Manchester, then unloaded at 
the goods station in Manchester, then loaded on boat 
or train, then unloaded at X " goods station, then 
loaded on a lorry, then unloaded at the premises of the 
retailer. That is, the ton of groceries has had to be 
handled six times over, and if the transit over the 
streets of Manchester and X ” has been effected 
by means of horsed vehicles, this part of the work 
has cost more than twice the cost of that part of the 
work performed by rail or canal, a cost which, of 
course, comes out of the pocket of the man who con- 
sumes the tea, sugar, or bacon so transported. 

There is, however, thanks to the growing under- 
standing of modern methods, a much better system. 

Let us at once drain the canals and abolish their 
use as water-ways. Then pave them for use as motor 
roads, filling in the locks in such manner as to form 
gradients not exceeding one in twenty. Let the value 
of the canals be suitably appraised, and to this value 
add the cost of necessary alterations, which would 
not exceed £800 per mile, this sum to be found by 
the Government. From each vehicle using these 
roads exact a toll varying with the load capacity of 
the vehicle, this toll being divided between the 
owner of the canal and the Government on an 
equitable scale, thus avoiding an actual expropriation 
of the canals and giving their owners a substantial 
income in place of the small return at present 
obtained. Then confine the use of the canal roads to 
electrically propelled commercial vehicles only, plea- 
sure, passenger, and petrol cars being absolutely 
excluded.. The reasons for this exclusion are that 
the roads would be intended for commercial purposes. 
only; that it is inexpedient to interfere with. the. 
passenger and long-distance goods traffic of the rail- 
ways; that the scheme is intended to benefit British. 
trades and not to fill the pockets of the Standard Oil 
or other foreign petrol producers; and, last but not 
least, because experience in the use of electrically 
propelled vehicles has conclusively demonstrated the 
fact that their cost of operation is far below that of 
petrol cars, and their reliability greater. As the use 
of the canal should be based on sound economic 
principles, the cheaper power must be employed. 
Plenty of statistics are available as to the relative 
economy of petrol and electrical systems, but with 
these the present article need not be cumbered. 

In the operation of such a system, the Manchester 
wholesaler would load the electric truck at his ware- 
house, and using the streets of Manchester, the canal 
road and the streets of X," the truck would 
unload at the door of the retailer in X," the 


goods thus being handled twice in place of six times 


as at present, while in some cases the retailer would 
be able to deliver goods to the actual user without 
any rehandling. During the greater part, of the 
journey from Manchester the vehicle would run on 
the: almost dead level surface formed by the canal 
bed instead of having to climb the terrible hills pre- 
valent in this part of England, the former condition 
being almost ideal for accumulator traction. The time 
of transit from Manchester to X would not exceed 
four hours, giving quicker delivery than is now 
usually obtained from the passenger train service, 
while the cost would vary from 6s. to 15s. per ton, 
in place óf the £2 6s. 8d. now paid for small parcels 
by passenger train, and from 334 to 60 per cent. less 


than what is now paid for the slow service by goods 


train. 

Another advantage of this proposal is that the 
Government would in no case be.called upon to face 
an enormous expenditure, such an expenditure being 
only justified by absolute knowledge in advance that 
sufficient tonnage would be available to enable the 
scheme to pay its way. Inm the scheme above out- 
lined, the heaviest cost—that of the vehicles—would 
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be bonne by the users thereof and be incurred gradu- 
ally as the economy secured became known, the 


large firms buying their own vehicles and smaller 


ones combining on the co-operative system. The 
Goverriment would, therefore, contribute only tlte 
small cost of making the road on a bed already 
graded. As the roads would be national and free 
to any electrical commercial vehicle paying the toll, 
no traffic monopoly could be established, as is now 
the case at sea. And as Britain's external trade has 
been built up on this freedom of the seas, which 
freedom Britain has latterly been at some cost to 
maintain, so would internal trade be built up by a 
system of transit which could not be monopolised. 
This is true because goods would not only be trans- 
ferred from Manchester and other distributing 
points, but manufactured goods, farm produce, etc., 
would be carried £o the distributing and shipping 
centres, the canal roads forming the arteries of a 
vast collecting and distributing system, the common 
roads—reaching every hamlet and every farm in the 
land—forming the veins. . | | 
The effect on the electrical industry would be most 
salutary. Thousands of workmen would find employ- 
ment in the construction of motors, vehicles and 
batteries, while the generating stations, municipally 
owned or otherwise, would find “peak loads a 
thing of the past. In fact, ib might prove that the 
sale of current for lighting would become quite sub- 


sidiary to the sale of current for charging accumu- 


lators. 

But over and above the interests of any one indus- 
try, the welfare of the nation should be first con- 
sidered, and efforts should be made by Chambers of 


Commerce, municipal authorities, and trade societies 


in general to show our rulers that Great Britain now 
has in existence the finest system of highways in thc 


world, ready excavated, graded and tunnelled, which 
can, at insignificant cost and with minimum delay, be 
made available for the use of the cheapest known. 


form of traction, and one which does the whole job 
of transport between manufacturer or wholesaler 
and retailer or consumer. And not only home trade 
would get the advantage of these roads: export 
business would likewise benefit by cheap transit from 
factory to dock, thus helping to maintain British 
trade supremacy over seas. | 
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CONTINUOUS-CURRENT RAILWAY MOTORS. 
Br E. V. PANNELL, A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


THE railway motor is & piece of machinery liable to very 
eevere usage, and its design and construction in accordance 
with ite service conditions form an interesting Siue 

The object of this paper being to consider general tenden- 
cies in design, the curves and tables should be regarded as 
representative of such tendencies rather than of preciee 
quantities. 

In the last few years considerable improvements have been 
effected in design. In figs. 1 and 2 the dotted curves repre- 
sent the average weight of the railway motors in general use 
up to about the year 1909, whilet the full lines ehow the 
weights of motors of similar output designed since this date 
and in operation to-day. The latter are alinost all of the 
commutating-pole type. ; 

Dead-weight is an objectionable feature in the motors where 
these are suspended directly upon the trucks. The nose form 
of suspension in general use throws about half the weight of 
the motor upon the axle without any intervening springs. 
Moreover, owing to the motor armature rotating from three 
to four times as fast as the wheels, the energy stored up in it 
during the accelerating periods will be very considerable, and 
for this reason minimum weight and armature speed are 
desirable. A typical calculation for the value of this 1nomen- 
tum has been worked out by Mr. F. W. Carter. 

A motor introduced in 1910, rated at 48 Kw., weighed 2,735 
Ib., or 890 Ib. less than a motor of the same output, but six 
years older. 


This reduction has been secured. partly by the increase of 


: service usua 


rated speed made possible by the adoption of commutating 
poles, but to a greater extent by the use of more carefully 
chosen material of higher weight efficiency, and a ventilated 
structure; moreover, Owing to its ventilated design the new 
motor will have a sustained capacity not less than 50 per 
cent. in excess of that of the older type of machine. 

A closer investigation of the curves in fig. 1 will show the 
desirability, from the weight-efficiency poifit of view, of 
employing a few motors of high capacity, rather than a greater 
number of low capacity. The total cost is also much less if 
this is done. | . , 

The best practice is to employ the largest motors which. 
can be economically. loaded on the lightest service. Rheostats, 
contactors, reversers, and train cables require to be dupli- 
cated for every additional pair of motors; the disparity in 
costs of the complete equipmente is therefore far greater. | 

The limitations of linear dimensions are of even more strict 
a nature than those governing the weight. On the standard 
rail-gauge of 4 ft. 8} in. the maximum distance between the 
inside of the wheel flanges is 52 in., which positively limit: 
the length of the motor casing: In the' other direction the 
wheel diameter is the limiting feature; the size in use on the ' 
majority of electric suburban, elevated, and subway railways 
is 33 in. Recently there has been a more liberal tendency in 
this direction, and wheels of 36 in. to 42 in. will become stan- 
dard except where tunnel limitations are too severe. With 
the 33-in. wheel the maximum armature diameter is 20 in., 
and the maximum practical length of core for a 600-volt motor 
of about 200-kw. rated capacity is about 15 in. 

In fig. 3 curve A represents a series of interpole designs 
worked out by the author, whilst the points indicated refer 
to machines in actual eervice. The step at the end of the 
curve relates to motors with duplex gears. It is interesting 
to compare the curve relating to railway motors with that 
plotted for stationary machines; the great disparity is due 
mainly to the system of rating employed. . 

Railway motors, being invariably series wound, attain high 
rotational yee at light loads; the free-running speed in 

ly coincides with about one-third the rated load. 
and is nearly double the rated speed. 
average value for satisfactory designs. 

In general the efficiency of the high-speed motor is better 
at rated load and inferior at light loads as compared with the 
luwer-epeed design. 8 

Practically all motore of 100 Kw. and over are designed for 
one armature turn per segment in order to reduce the react- 
ance per coil, but even with the most careful design the re- 
actance voltage at rated load is of the order of 9 or 10, or four 
times that of a reasonably good generator. B 

A device which has found universal adoption is the grooving 
out of the commutator mica to a depth of about 1/16 in. 
below the surface of the copper. This avoids any trouble due 
to high mica and has a remarkable effect in keeping the 
commutator surface clean and cool. "With the hard carbons 
in common use centrifugal force is found quite sufficient t« 
keep the slots free from particles. . ] l 

Commutating-pole motors are now being regularly supplied 
with 2,400-volt insulation and 1,200-volt commutators for 
running two in series on a 2,400-volt line. The broad advan- 


600 R.P.M. is a good 


tage obtained by the use of interpoles is the greatly reduced 


chance of flash-overs. The reactance voltage being practically 
neutralised and the sparking proportionately lessened in 
severity, there remains little to start an are from brush to 
brush or to frame. The commutating-pole machine therefore 
becomes a stronger type of motor, capable of heavier short- 
time overloads and higher speed and voltage, whilst its main- 
tenance charges are greatly redu 

It is found that the traction motor is no larger and, 36 
already seen, is lighter than the pre-interpole machine. On 
the Moselhiitte mineral line in Lorraine, the locomotives are 
operated at 2.000 volts, the pressure on each motor being 
1,000 volts. The gauge of the line is only 39} in., notwith- 
standing which it has been found poseible to equip the loco- 
motives with motors rated at 120 KW., the armatures being 
of 26 in. diameter with a core length of only 61 in. 

It is frequently the case that a certain type of motor will 
be called upon to perform widely different classes of service. 
possibly interchanging local service with as many as two stops 
per mile with express echedules running five miles or more 
without a stop. The use of sectional or tapped field control 
affords one method of effecting the compromise and operating 
a system of diverse characteristics with one type of motor. 
More valuable still is the use of field control for notching up 
on the controller during acceleration. A motor designed for 
this principle will probably have at ite full field a speed 10 
per cent. lower than the average machine, whilst with the 
short field this speed is increased by some 25 per cent. The 
motor is thus able to run upon either of two speed curves at 
the will of the motorman, 

The commutating characteristics are 60 improved in the 
interpole machine that reduction of the main field by 50 per 
cent. does not appear to affect the collection of current. 
Typical speed curves for a field-control motor are shown m 


Speeds of 450 R. P. xt. for the rated load speed at full field, and 
550 or 600 at short field, are typical of what has been foun 
most satisfactory practice for a 900-Kw. motor. Too great a die- 
parity in the speeds at any given armature current leads to a 
pronounced current '' kick " when changing, and would pro- 
bably tend to induce flashing over. 
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The field-control motar provides a shorter rheostatic period 
and a much longer periòd of motor speed-curve running. The 
lower the full-field speed of the motor the quicker will the 
.rheostate be cut out, and the less the rheostatic losses for a 

iven acceleration rate. On one of the suburban railways in 

ristiania, Norway, the field windings of the 1,200-volt motors 
are not only divided for short and full fields, but are grouped 
for series and parallel connections. This gives four different 
running speeds all with the motors directly on the line. By 
this means aan half of the controller notching may be per- 
formed free of rheostats, and a good approximation to alter- 
nating-current E control is effected. The 
mere tapping-off from a single point near the middle of the 
field win ing is becoming standard practice, however, in view 
of the simplicity of the necessary controller connections. 
The overall efficiency of a motor allows for losses in the 


copper, core, and commutator, together with gear and bearing 


friction and windage. As factors in the temperature rise, all 
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Fiu. 1.—WEIGHTS OF CONTINUOUS- 
CURRENT RAILWAY MOTORS AT 
600 B.P.M. RATED SPEED. 


but the gear losses are effective. In the short 1-hour heat run 

are absorbed in the’ mass of the machine, there being 
little radiation with heavy motors. The output of a railway 
motor at ra load is, however, being superseded as a 


criterion of ite service capacity. What is far more important 


than the l-hour rating is the capacity for continuous opera- 
tion of five or six hours or even longer periode. 

From the curves in fig. 5 it will be seen that although two 
different machines may have exactly the same rated 1-hour 
output, efficiency, and possibly weight, their performance on 
runs of longer period is radically different. Motor A will 
take much heavier loads to reach its 75 deg. C. rise than 


motor B for two, three, or four hours' running. The former . 


is representgtive of the recent ventilated designs, and the 
latter of the totally enclosed carcass motors which are only 
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Fic. 4.—SPEED AND TRACTIVE-EFFORT CHARACTERISTIC FOR A 
45-kw. Motor oN SHORT (S F) AND FuLL (F F) FIELDS. 


just being superseded by type A. The heating in actual ser- 
vice may be assumed to be some 15 per cent. lower on account 
of the positive draught produced by the motion of the train. 

In fig. 6 are shown the approximate values of the losses in 
a 180-Kw. railway motor, and fig. 7 shows the thermal 
characteristic of the same machine running on stand test. 
The preponderating factor in the temperature rise at rated 
load is the copper loss, and at light loads the core and stray 
lossee; consequently a motor for frequent stops and accelerat- 
ing service should be designed with a view to the lowest 
possible copper loss, whilst the machine which is expected to 
run for one or more hours continuously at about one-third 
rated load should have the lowest possible core loss in order 
to operate within its temperature limitations. 

It is impossible to specify for a railway motor on the basis 
of its I-hour rating alone. Specifications should call for the 
value of the various losses at two or three different loads, 
particularly for the average load at which the motor is 
expected to operate in service. | 
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Fig. 2.—UNiT WEIGHTS OF RAILWAY 
MOTORS CORRESPONDING To FIG. 1. 


The basis of both the American and European methods of 
rating railway motore is the 75 deg. C. temperature rise 1n a 
I-hour run on the test bed with covers removed and no artif- 
cial ventilation. Without having been standardised in Eng- 
land, this system is in very general use here and might quite 


well be officially adopted. It is usually recognised that the 


l-hour rating represents the maximum desirable current input 
for acceleration, and that the average load for a complete 
day's running should not exceed 30 per cent. rated load for 
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Fic. 3.—RELATION OF OUTPUT TO 
DIMENSIONS OF ARMATURE. 


Curve A: Geared railway motors, 600 B P.M. 
Carve B: Hobart's curve for D.c. machinee. 
: 600 B.P M. 
O indicates British, C! American, and 
4 Continental designs. 


unventilated, or 50 per cent. rated load for ventilated, 
machines. i 

In more than one instance on electric railway systems in 
America ventilated motors rated at 50 Kw. are doing the same 
work as the 80-kw. non-ventilated machines which they have 
superseded, with a net saving of 50 per cent. on the equip- 
ment weight and of 30 per cent. on its cost. Ventilated motors 
have been found to operate satisfactorily even under the moet 
adverse circumstances of dusty and gritty ballast. 

In recent designe radial ducts in the core have been quite 
abandoned in favour of longitudinal passages. Recently, 
multiple fans have been introduced by which the air is all 
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Fic. 5.—TIME TAKEN TO ATTAIN 75 DEG. C. TEMPERATURE RISE ON 
Horrest ACCESSIBLE PART. 


(A) Ventilated; (B) Non-ventilated motors. 
Fic. 6.—Losses IN a 180-Kw. MOTOR. 


drawn in at one end of the carcass through all the passages 
in parallel and expelled at the other end. 

e air circulation is effected by an exhaust fan of ve 
compact type, usually of aluminium or pressed steel, whic 
is bolted to the armature core and actually forms the end 
core-plate. The velocity imparted to the air is sufficient to 
retain in suspension any dust which might enter the caein 
and to carry it out again. The drawback to the earlier semi- 
ventilated motor was that no positive velocity was given to 
the air, and also that the structure of the machines provided 
dead-ends and pockets into which the dust, grit, iron oxide, 
and other particles were driven and permitted to accumulate. 


The present type of motor with its strong induced draught 
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and clean-cut and direct air 
backs entirely. 
Forced ventilation by means of air compressors does not 


passages overcomes tbese dra w- 


seem to be justified except where, it is required to force the 


output of a motor beyond that obtained by internal ventila- 
tion. The device is at present almost wholly confined to 
locomotives. : 
The increase in rated voltage to values higher than 600 
followed immediately upon the introduction of commutating 


poles into railway-motor design; commutation was thereby 


so much improved that an increase of 100 per cent. in the 


average volte per commutator segment was found permissible. 
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. Fic. 7.—THERMAL CHARACTERISTIC OF 180-kw. MOTOR 
(see fig. 6) For 75 pea. C. TEMPERATURE ‘RISE. 


The practicability of pressures of 1,200 or 2,400 volts has 
greatly broadened the limite of continuous-current working. 

these high pressures are employed it is generally for 
fairly heavy service of the interurban or extra-suburban order 
demanding powerful motors; this is a favourable feature, as 
in common with other classes of electrical machine the high- 
voltage traction motor becomes a more economical proposi- 
tion with increasing outputs. There is a perfectly definite 
limit to the pressure which. can be applied to the motor 
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terminals, and this would appear to be about 2,000 volts for 


car motors of the type under review. 


Fic. 8.—Secrion oF 900-kw. 1,200-voL_T VENTILATED MOTOR FOR 
FIELD CONTROL. 


With increased voltage the current to be commutated is 
reduced, consequently the commutator can be shortened in 
almost the same proportion. Every inch by which the commu- 
tator is reduced may be added to the core length, thus 
immediately securing an increase in the effective flux passing 
through the armature. This very nearly compensates for the 
reduced armature loading consequent upon the low space 
factor in the slots, and leads to the conclusion that with given 
dimensions the higher-voltage motor needs to be designed for 
a stronger field and weaker armature. This is just the ten- 
dency required for a satisfactory design. 

The two limits governing commutator design in high- 
pressure motors are the maximum permissible voltage per 
segment and the minimum segment width. The minimum 
allowable width of bar including mica is about 0.16 in., the 
limiting desirable average voltage per segment ie believed to 
be 20 for a reasonably good field distribution. 

If these conditione are complied with, the design and 
manufacture of a satisfactory 1,200-volt motor is a simple 
matter, and that of an 1,800-volt machine, whilst being a 
slightly more heavy and costly proposition, is very little more. 
eo. Higher pressures than this do not eeem necessary in view 
of the practicability of connecting groups of two or four 
motors permanently in series. 

The same motor carcass which will give 200 Kw. at 600 
volte will yield 180 Kw. at three times this potential. Fig. 8 
showe a longitudinal section of the 1,200-volt motor. 


| 


. rollin 


(Vol 78. No. 1,998, Mapon 10, 1916. 


CHATTERING WHEEL SLIP IN ELECTRIC 
MOTIVE POWER. 


À PAPEB on this subject was read at the Midwinter Conven- 
tion of the AMERICAN INsTITUTE OF ELECTRICAL ENGINEERS, New 
York, by Mr. G. M. Eaton, of which the following ie an 
abstract :— 

The fundamental difference between the running gear of 
steam and electric motive power is that in the eteam loco- 
motive, the only moving parte having relatively high moment 
of inertia are the driving wheels. 

In an electric locomotive, the moment of inertia of the 
rotors, especially when operating through a gear reduction, 
may be as great as or greater than that of the driving wheels. 

The combined inertia of connecting rods, cross-heads, piston 
rods and pistons is practically negligible in so far ae it affects 
acceleration of driving wheels after slipping starts. In an elec- 
tric locomotive, when slipping occurs, the sequence of events 
is as follows, regardless of the type of drive :— 

Current is applied to the motor and the rotor starts to turn. 
Clearances in the entire transmission mechanism are first 
eliminated. Then, as the torque is increased, the metal of the 
transmission, framing, &c., is bent and twisted, or otherwise 
deflected. This stressed metal becomes a storage battery of 
energy. Finally the tractive effort reaches a value sufficient 
to overcome the existing adhesion at the rail (coefficient of 
friction of repose), and the wheel starts to slip. The instant 
relative movement occurs between wheel and rail, the coeffi- 
cient of friction drops from that of repose to that of relative 
motion. There is, therefore, an opportunity for the stressed 
metal to start discharging ite stored energy, since part of the 
resisting force has disappeared. This energy is expended in 


Fig, 1. 


accelerating the wheels ahead of the angular position they 
occupied relative to the rotor at the instant slipping started. 
It is necessary next to analyse independently the two divi- 
sions of the rotating system, namely, rotors and wheels. 
Since the wheels are being accelerated ahead of the rotore, 
the rotors are losing their load and will tend to speed up. 
is true not only-of motors of series characteristic, but also 
of induction motors when running below synchronism, ae will 
ordinarily be the case in traction work when the wheels slip. 
Ia fact, the induction motore, because their' generated counter 
E.M.F. with increased 1s less than with series motors, 
bs hold up their torque better and, therefore, accelerate 
aeter. | 
Analysing next the other division of the system, the adhe- 
sion at the rail will decrease as the velocity of the wheel 
tread.relative to the rail increases. The effort being trans- 
mitted through the transmission system, however, will 
decrease very rapidly, due to expenditure of stored energy, 
and as soon as this effort, which is tending to accelerate the 
wheels, becomes less than the adhesion at the rail, which 1s 
tending to retard the wheels, the wheels will evidently etart 
to slow down. 
There are, then, two sets of rotating masses mechanically 
coupled, the masses at one end of the system accelerating, and 
those at the other end retarding. As eoon as clearances in 
the transmission are taken up, there is liable to be a jolt on 
the mechanical system, accompanied by a recoil. This gives 
the setting for chattering action, and such action has b 
experienced in practically every type of electrically-driven 
stock where the motors are eufficiently powerful to 
slip the wheels at high adhesion. l 
In the case of a geared freight and passenger locomotive, 
the quill arms at the point marked a hit against the wheel 
spokes at the point marked B (fig. 1), and more or less break- 
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age of these arms occurred, but this was traced to defective 


castings. 


In later locomotives in the same service equipped with two 


mooti aad axle, the change in armature inertia eliminated 


this striking. 

The same characteristic is occasionally observed in city 
and interurban cars, although this is much less frequent than 
in heavy hauling electric locomotives. 

In the case of freight locomotives where the motors are geared 
directly to the axles the same phenomenon has been observed. 

On the Norfolk and Western locomotives, chattering slip 
occurred in the running gear shown in fig. 2. After the loco- 
motives had been in service for some months, evidences of 
failure were detected in the crank pins. The cause was traced 
to chattering slip by means of a rough oscillograph. The 
brakes were eet on three trucks, and the oscillograph frame 


Fic. 2. 


was set up on the fourth truck. The characteristic diagram 
of the chattering elip was obtained, as shown in fig. 3. The 
analysis in the figure is self-explanatory. 

To check the oscillograph figures, extensometers were 
arranged, as shown in fig. 4, by means of which the connect- 
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IMPORT TRADE OF CEYLON. 


oe 
Pd 


THE following figures, showing the value of the EL te of 
1 


electrical and allied material into Ceylon during , are 
extracted from the recently-issued official statistics, The 
values, for the previous year are given for purposes of com- 
parison, and notes added of any increases or decreases :— . 


Fic. 3.—OscILLOGRAPH RECORD SHOWING MOTION OF WHEEL DURING CHATTERING SLIP. 


ing rods indicated their own stresses. The extension and 
compression of the rods were recorded by means of the com- 
pression of blocke of lead. 

The two methods checked within a very few per cent. On 
the basis of the resulte, new rods, pins, &c., were applied on 
the locomotives. These have proved adequate for the service. 


This chattering slip was more evident on the Norfolk and 


M NY 


— W 


Fic. 4.—ExTENSOMETER TO INDICATE CONNECTING-ROD STRAINS. 


Western locomotives than could have been anticipated, since 
this was the first time electric haulage had been applied in 
service where euch extremely high tractive efforts ; were 
required. 

In all heavy hauling electric motive p this problem 
inust be considered, with every type of drive. The great 
number of variables entering and the wide fluctuation of 
certain of these variables render broad experience necessary 
in securing a successful solution of the problem. 


1913. 1914. Inc. or dec. 

Manufactures of copper.— Rupees. Rupees. Rupees. 

From United Kingdom ... 45,000 30,000 — 15,000 
» India ke * 33,000 29,000 — 4, 000 
„ Germany  .. bas 45,000 22000 — 23,000 
„ Other countries. 5,000 1000 — 4,000 

Total  .. jd 193,000 82,000 — 46, 000 

Electrical materials. — 

From United Kingdom ... . 209,000 160,000 — 49,000 
„ Germany  .. s 15,000 5,000 — 10,000 
„ Other countries 14,000 16,000 + 2,000 

Total - .. M 888,000 181,000 - 51,000 

Scientific instruments.— — 

From United Kingdom. 31,000 19,000 — 12,000 

Lamps.— 

From United Kingdom ... 140,000 135,000 — 5,000 
„ Germany d. 105000 72,000 — 33,000 
„ Other countries 39,000 „000 — 13,000 

Total .. 284,000 233,000 — 51, 000 

Machinery, foundry and works hop.— 

From United Kingdom ... 1,075,000 651,000 — 424,000 
„ United States E 15,000 12,000 — 3,000 
„ Other countries 5,000 2000 — 3,000 

Total  .. . 1,095,000 665,000 — 490, 

Other machinery, dutiable, not including tea, 

textile, and oil-making.— 

From United Kingdom 53,000 41,000 — 12,000 
» Germany  .. ES 2,000 2,000 — 
„ Other countries 3,000 3,000 — 

Total , 58,000 46, — 12,000 
A a Renee probebl: due to Human Equabon 
„ Ni 
55 ( 
p | 
2 - \\ 
Retardation v Motion í 
TAM 

Ditto, free.— | 

From United Kingdom .. 1,407,000 696,000 — 711,000 
„ Germany  .. e 145,000 96,000 — 49,000 
„ United States M 78,000 50,000 — 28,000 
„ Other countries 105,000 30,000 — ... 75,000 

Total  .. .. 1,785,000 872,000 — 863,000 

Telephone materials.— 

From United Kingdom ... 43,000 6,000 — 37,000 
» Germany - d ax 1,000 . 1,000 

Total En 43,000 7,000 — 36,000 

Railway carriages and trucks.— 

From United Kingdom ... . 6,000 6,000 — 

Rails and fishplates, &c.— 

From United Kingdom ... 83,000 58,000 — 25,000 
„ Other countries 17,000 2,000 — 15,000 

Total E ds 100,000 60,000 — 40,000 


(N.B.—15 Rupees = £1.) 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SIERRA LEONE.—A Sierra Leone Ordinance has been 
passed imposing increased duties on certain articles imported 
into the Colony, with effect from January Ist, 1916.  Elec- 
trical machinery and apparatus (and all parte and appliances 
thereof) consisting of a combination of 1 rop parts or 
mechanical elements which may be put in motion by physical 
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o” mechanical force, and admitted as such by the Collector 
of Customs, remain free of duty; the duty on all other elec- 
trical appare us has, however, been increased from 12% per 
cent. ad valorem to 15 per cent. ad valorem. 


SWEDEN.—The exportation of the following, among other 
articles, has been prohibited from Sweden as from January 
18th :—Asbestos, unworked; manufactures of asbestos, not 
specially mentioned; insulating compoaitions (for protection 
against heat or cold) with or without admixture; also manu- 
factures of such insulating compositions, euch as slabs, seg- 
ments, and other shaped pieces. 


FRENCH INDO-CHINA.—A concession which cannot fail 
tu be of the greatest assistance to British traders who export 

oods to Indo-China has recently been announced. Hitherto, 

ritish goods, in order to obtain the benefit of the ''Mini- 
mum " Tariff rates on importation into Indo-China, have had 
to conform to the condition that the goods be transported 
direct to that country. The official announcement, however, 
states that as an exceptional measure, and for the period of 
duration of the war, goods of British origin will be entitled 
to the Minimum ” rates even if the goods are transhipped 
en route at Singapore, eubject to the production of certificates 
of origin as required by the regulations. 

MOROCCO.—The Board of Trade have received a copy of 
a Tariff showing.the valuations of the principal articles of 
merchandise imported into Morocco. These valuations form 
the basis on which duty is to be assessed by the Moorish 
Customs Administration during the firet half of 1916. It 
should be remembered that, with certain exceptions, goods 
imported into Morocco by sea are subject to duty at the rate 

f 10 per cent. ad valorem, and also to the special tax of 21 
per cent, ad valorem imposed as & temporary measure by 
Article 66 of the Algecirae Act. The new valuation tariff may 
be inspected at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, London, E.C 


UNITED STATES OF AMERICA.—The following decieion 
respecting the application of the United States Tariff Act of 
1913 has recently been rendered by the Board of General 
Appraisers :— 8 

Metal Flash-light Cases. — The outer casings of electric flash- 
lights, composed wholly or in chief value of metal, lacking 
oply batteries and light bulbs to render them complete articles, 
valued above 20 cents (10d.) per dozen pieces, are not like 
articles to those enumerated in paragraph 356 of the Tariff, 
and are, therefore, not within that paragraph. They are pro- 
perly dutiable as manufactures of metal not plated with gold 
or silver, under paragraph 167 of the Tariff, at the rate of 
20 per cent. ad valorem, ` ' 


‘VENEZUELA.—In virtue of a Presidential Decree, dated 


December 17th, 1915, pocket and portani electric lamps when 
imported into Venezuela are to declared in the Consutar 
Invoice, and to pay duty, as follows :— 
Class of the Total import 
Declaration for Consular Tariff under duty (including 
invoice, which dutiable. surtaxes). 
Lámparas eléctricas portatiles IV. plus 1.526 
y de bolsillo 30 p.c. bolivares per 
specific. kilog. (gross). 


It is important to preserve the exact (Spanish) wording 
shown above in the Declaration for Consular Invoice.“ 
(Bolivar = 9.6d.; kilog = 2.2046 lb.) 


GAMBIA.—A new Customs Ordinance (No. 21 of 1915) caine 
into force on January lst, 1916, in the Colony of the Gambia, 
which makes provision for the levying of import duties differ- 

ing in many instances from those formerly in operation. 
Among the articles erempted from import duty may be men- 
tioned electrical plant and apparatus, and industrial and 
manufacturing machinery for use in connection with the 
preparation of any natural product of West Africa, and epare 
parts imported at the same time; scientific and surgical in- 
struments and apparatus; telegraph materials imported for 
the use of the African Direct Telegraph Co. "The duty on all 
goods not specifed and not exempted from duty has been 
increased from 5 per cent, to 7 per cent, ad valorem. 


» 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Mrssss. W. P. THompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


2.5363. Carbom electrodes." H. Levy. February. 21st. 

2.546. Electrically-operated valves." E. C. Sr. Jons. February 91st. 

3,547. ''Dvnamo-electrie machinery.“ Lascasiukk DyNAMO AND. Motor Co. 
AND H. B. Writmorr. February 21st. 

23.551. '' Thermostats for „ttaching to urns, mullers, &c," E. L. BERNARD. 
February. 21st. 

2.552. Miners’ electric hand lamps.“ A. E. 
F-bruary 21st. 

2.558. Electrode holders for electric welding." Quast-Arc Co. & A. P. 
STRONMENCER, February 21st. 

3.569. ''Dynamo-eclectric machines.’ BRITISH 
General Electric Co., L', S. X.). February 21st. 


AucoLD & A. H. RaAiLINC, 


* 


'Tuowsos-HovstoN Co. 


4. 


(February 13th, 1915.) 


2,576. Remote control of search-lamps and ordnanee.’’ 
February 2st. 
2,980. '' Telephone systems.“ 
HrRINK. February 21st. 
2,582. Dynamo-electric machines." R. V. Morse. February 21st. 
2,9584. '' Electric furnace." W. J. WricHtson. February 21st. (United 
States, February 19th, 1915. P 


2,598. “ Devices for generating, in an aerial for wireless telegraphy and 
telephony, electric oscillations having a strictly single frequency.” E. BELLINI. 
February 21st. 

2,600. ''Ampere-hour meter with friction-compensating, device." — LAND 
AND Gyr. Soc. Anon. February 21st. (Germany, February 22nd, 1915.) 

2,609. “ Means for completing the connection of tubular electrical conductor 
conduits to switch boxes, &c." H. W. Cox. February 22nd. 

2.615. Electric heating apparatus." J. H. Farrninc & M. J. RaiLINC. 
February 22nd. 

2,616. '' Electrical ignition apparatus 
engines." M. S. Conner. February 22nd. 

2,639. ‘‘ Amplifying electrical variations." British THuomson-Hovuston Co. 
(General Electric Co., U.S.A.). February 28nd. s : 

2,041. '' Projector arc lamps." J. Brockie. February 22nd. 

2,660. '' Automatic telephone exchange systems," C. A. W. Hutrwan: 
February 22nd. (Sweden, February 23rd, 1915.) 

2.672. Shading electric, &c., lights." J. W. ANDERSON X L. Louxgs. 
February 23rd. : 

2,681. '' Terminals of electrical machinery, &c." F. J. Haprigtp. Febru- 
ary 93rd. 

' 8,697. “ Automatic electric fog signals.“ 
SroBaRT. February 23rd. 

2,701. , [Ignition dynamos. 
States, March 15th, 1915.) | 
9,704. *' Manufacture of electric incandescence lamps with metallic incan- 
descence body." DEUTSCHE GaScLUHLICHT Ax r. Gus. (Auerges). February 23rd. 
(Germany, May 4th, 1915.) 

2,714. “ Elastic fluid turbines." British Tiomsox-Hovuston Co. (General 
Electric Co., U. S. A.). February 33rd. 

2,725. . Electrical impulse responders or selectors.” H. J. Herk & Relay 
AvTOMATIC TELEPHONE Co. February 23rd. 

2.752. Pire bars for electric heaters." A. S. BLACKMAN & S. R. WiNDLE. 
February 24th. ` | 

2,756. Means for attaching flexible conductors to electrical apparatus. 
W. H. Sturce. February 24th. 

2,780. Electrolytic processes and apparatus," F. W. Gaunturrr. Febru- 
ary 24th. : . 

2,857. Electric ignition of internal-combustion engines." C. W. TipwAs. 
February 25th. x 

2,858. '' Electric ignition ol internal combustion engines." C. W. Tipsas. 
February 25th. 

2,861. Receivers for wireless signals."  MARCONI'S WIRELESS TELEGRAPH 
Co. & F. P. Swann. February 25th. 

2,864. ''Fluid- flow meters." British THomson-Hovuston Co. (General 
Electric Co., U. S. A.). February 25th. 

9,891. '' Telephone receivers." G. A. Ness Aun. February 28th. 

2,895. Telephone transmitters." E. A. Prrrrnoxv. February 26th. 
2.896. Electrical sounders, hooters, &c., for telephones," E. A. LaiptAw. 
February 26th. 

2.901. Measuring instruments.“ BrimsH THomson-Hovuston Co. (General 
Electric Co., U. S. A.). February 26th. 


J. Baockik. 


Retay AUTOMATIC TrLEPHONE Co. & H. J. 


for starting internal combustion 


| W. A. jesous & H. J. S. 


C. T. Mason. February 23rd: (United 


PUBLISHED SPECIFICATIONS. 


1914. 


17.851. ELECTRIC TRANSFORMER Motors. D. Suchostawer. July 28th. 


1918. 

1.774. APPARATUS FOR ELECTRICALLY OPERATING PLANING MACHINES AND THE 
LIKE RECIPROCATING Toots, Lancashire Dynamo & Motor Co. and W. Har- 
greaves. February 4th, 

3,045. ELECTRIC AccuMULATORS. J. P. Haworth. February 9th. 

2,180. ELkcTRIC : Switch PANELS, Igranic Electric Co. (Cutler-Hammer 
Manufacturing Co.). February 10th. 

2,226. STEAM ACCUMULATORS. British Thomson-Houston Co. & C. H. Naylor. 
February llth. 

3.356. MrANS FOR INTERMITTENTLY STARTING AND STOPPING AS DESIRED ELIC- 
TRICAL Macuines. W. Brown. February 15th. 

3390. ELECTRICITY METERS FOR. MuLTI-wIRE Circus. F. A. Nield. Febru- 
ary 15th. 

2,489. PORTABLE ELECTRIC Lamps. 
February 16th. 

2,786. ELECTRIC TRANSFORMERS. J, 
21st, 1914.) 

9.894. Hearinc Toots or Dies Bv Evectricity. W. J. Readett. February 
23rd. 

3,366. TeELEPHONR EXCHANGES, International Electric Co., R: G. le Noir and 
E. Funccius. March 2nd. 

4,110. Means rox Connecting ELECTRICAL CONDUITS TO THEIR FITTInGs. 
F. L. Broughton. March 16th. (Cognate application 4,885/15.) 

4,681. APPARATUS FOR THE ELECTROLYTIC Propuction OF Zinc. M. Perreur- 
Llovd. March 25th. (May 28th, 1914.) 

6,642. CowBiNED ELECTRIC. SwiTCHES. AND. CONNECTING PLUGS. 
May 4th. (Cognate application 8,736/15.) 

7,003. Mrtnop oF AND Device rox Kinptinc Mercury Vapour ELECTRIC 
APPARATUS. Quarzlampen G.m.b.H. May 10th. (June 15th, 1914.) 

7,622. ELECTRIC LAMPS AS APPLIED rox ADVERTISING Purposes. W. C. Jeans 
and Jeans, Ltd. May 21st. 

7.868. RONTGEN OR X-RAY APPARATUS. C. 
Akt Ges.). May 27th., 

8.272. Arc LAur with ELzcTRODES or Hicnty Rerractory Metas, Tusc- 
STEN IN PARTICULAR, Allgemeine Elektricitats Ces. June 3rd. (June 3rd, 1914.) 

8,412, ExnrcrricaL Savery Fuse Devicrs. C. B. Burdon (Siemens & Halske 
Akt. Ges.). June 7th. 

9.216. Ennctric Retay, W. R. Sykes Interlocking Signal Co. & G. H. 
Sykes. June 23rd. 

14.548. ELkCTkO-MECHANICAL. DRIVING ARRANGEMENTS FOR VEHICLES AND 
oTHER PURPOSES. IH. Reik & Oesterreichische Daimler-Motoren Akt. Ges. 
October 14th. (September 2nd, 1913.) 

15.730. Process rox Eectrotyticatty REDUCING OR Oxipistnc | ORGANIC 
Scastancrs. O. Imray (Society of Chemical Industry in Basle), November 8th, 


H. J. C. Forrester (J. W. Dunham). 


Torner. February 20th. (February 


R. Moore. 


B. Burdon (Siemens & Halske 
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THE LE.E. WIRING RULES. 


In spite of the prevalence of war conditions, the 
Institution of Electrical Engineers has found time to 
carry out a revision of its wiring rules, and issued 
the 7th edition last week. The Wuning Rules Com- 
mittee is a Standing Committee of 20 members, on 
which all the interests involved are represented, in- 
cluding the fire insurance companies; and we are 
glad to be able to state that all the latter have now 
adopted the rules; these are also accepted as 
standard practice by m vst of our electricity supply 
authorities, so we may congratulate the Institution 
and the industry on the excellent progress that has 
been made towards the universal acceptance of a 
single standard code, in place of the heterogeneous 


. and chaotic mass of local regulations with which the 


contractor was confronted some ten or twelve years 
The rules have been extended to include 
medium pressures (up to 650 volts)—a very neces- 
sary step in view of the amount of power that is 
supplied from the outers of three-wire systems 
and on three-phase networks at pressures between 
400 and 500 volts—and it is interesting to note that 
provision has be..n made for the use of conductors 
with tough ribber compound protection," under 
which disguise may be detected cab-tire sheathing. 
A table showing the capacity of conduits forms a 
very welcome addition, and an attempt is made to 
secure uniformity in the use of colours for distin- 
guishing the conductors. Where possible, too, the 
work of the Engineering Standards Committee has 
been utilised. 

The wording of the rules has evidently been very 
carefully revised, with great advantage in precision 
and lucidity, and numerous minor changes have been 
effected. One very comwgendable change is the 
abandonment of the definition of grade of insulated | 
cable in terms of its insulation resistance—a mis- 
leading system, which was also to a great extent 


‘meaningless, owing to the wide range of values ot 


the megohms per mile between the large and small 
In place of this, v.R. cables are now 
to be graded as I. E. E. ^so-volt cable," and 
I. E. E. 650-volt cable," a much more reasonable 
system. 

Many changes have been introduced into the 
definitions and rules regarding conductors, etc., in 
the direction of greater safety and reliability; thus 
the size of insulated wire above which stranded con- 
ductors must be employed is reduced from No. 14 
to No. 16 s.w.c., and in the case of flexible con- 
ductors No. 36 s.w.c. is made the minimum instead 
of the maximum size for each wire; for medium 
pressures heavy-gauge screwed conduit is specified; 
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switches having a handle projecting through an 
open slot in the cover are forbidden; the use of 
hard metal for fuses is no longer recommended, 
nor is it suggested that soft metal fuses should be 
soldered to metal plates; the Home Office pat- 
tern of wall plug is recommended, and the use of a 
cord grip for flexibles connected with wall plugs is 


specified, while it is advised also on portable appli- 


ances in no fewer than three identical clauses on 
three consecutive pages; and heaters consuming over 
1,000 watts—as will the majority in future must be 
fitted with double-pole switches. 

The printing of the wire table in the rules instead 
of on a separate sheet is a distinct improvement; the 
only other change in it appears to be the elimination 
of the superfluous figures in the column giving the 
resistances of conductors per 1000 yards, which were 
formerly. carried to four significant figures—a useless 
refinement, seeing that a variation of 2 per cent. is 
allowed; in most cases two digits, and in the re- 
mainder three, are now employed, and are sufficient 
for all practical purposes. | | 

On the whole, while the rules are not yet beyond 
criticism, we must congratulate the Wiring Rules 
Committee upon the results of its last revision; the 
wording, the composition, and the arrangement of 
the rules have been very greatly improved, and the 
changes that have been introduced in the regulatiors 
are such as will, we believe, command general 
approval. 


To all who desire to see success attend 
the British fight against German trade, 
the London Gazette has been of abundant 
interest during the last few months. Several igsues have 
contained lists of companies, firms, and individuals with 
whom it is permissible to trade in China, where German 
scheming during the war has been extremely active. The 
reader naturally draws his own conclusions as to what his 
connections should be with those whose names do not 80 
appear. In another issue, as we recently stated, there 
appeared lists of persons and bodies of enemy nationality 
or associations in Greece, @forocco, Netherlands, Norway, 
Portugal, Portuguese East Africa, Spain, and Sweden, with 
whom or which trading is prohibited. In these lists a 
number of electrical names are condemned. But last of all 


* To Be 
Wound Up.” 


we have a number of issues of the Gazelle, publishing the 


names of businesses in this country which, under the Trading 
with the Enemy Amendment Act, have been ordered by 
the Board of Trade to be wound up. Here, again, a number 
of electrical and allied names are recorded. We have quoted 
such of the 44 companies as appear to interest our readera, 


in our “ War Items," but the announcement which will be 


welcomed most of all by the electrical trade is that which 
concerns the Electrical Co., Ltd. So long as the law per- 
mitted a business in which practically the whole of the 
capital was German owned, and the main purpose of which 
was to represent the Allgemeine Elektricitüts Gesellschaft, to 
continue trading, the matter was one of extreme difficulty, 
but it was, nevertheless, a blot on our escutcheon. We have 
watched the A.E.G. activities in this country, so far as it 
was possible to keep track of its operations, for many years. 
Its representatives came over here at a time when they 
were not viewed either with suspicion or with serious mis- 
giving, and they laboriously and enterprisingly built up an 


organisation at great cost, which resulted in millions of 
pounds’ worth of contracts being sent out of the country. 
Our industry was not in a state to resist the competition. The 
A.E.G. agents went in and out amongst us as respected 
gentlemen, notwithstanding all that we say to-day about 
the Teuton of these days not having the word “ gentleman ” 
in his vocabulary. They were, or seemed to be, Germans 
of the old school —if we may use the expression. We 
hope that, when the anti-German sentiment is so strong 
within us all, we shall not be misunderstood for stating these 
facis, for among other things that this disappearance of a 
company from our registers suggests to us, is the illustration 
that it affords within our own industry of the gross stupidity 
and shortsightedness of the Prussian scheme for world domi- 
nation. There will not be & British electrical man who will 
regret the passing into oblivion of a concern which stood for 
the letters A.E.G. in England while that vast German 
organisation was engaged in manufacturing war supplies 
of so many kinds for the enemy. The senseless mutterings 
of its head, Dr. Walther Rathenau, recorded in our 
piges, about war being waged in the old Roman way, 
and the desires held in that quarter for making war on 
the British Empire, have not been without their effect upon 
the British electrical mind. They will not soon be forgotten 
after the war. Much blood has flowed on the Continent, 
and a record of infamy and shame has been written which 
has shocked the world. The Colonies are as determined as 
we are that neither this nor any other German organisation 
shall have things so much its own way in our markets in 
future as it has had in the past. The announcement now 
made gives final dismissal to A. E. G. activity in this country 
so far as it was represented by the Electrical Co. Parts of ite 
organisation may have passed into other hands, and some of 
iss staff and employés may be employed by indisputably 
British and neutral concerns, but the Electrical Co., Ltd., 
as such, in its capacity for earning profits whether on the 
sale of British or other goods, for German capital, is ended. 
The company's doings formed the subject of & good deal of 
correspondence in these pages a short time ago, and those 
who took part therein will not be disappointed at the course 
that events have taken. Further, those who were legally 
bound under contracts to supp!y goods to them will, doubt- 
less, feel relieved that by the process of forced liquidation 
they are freed from their contractual responsibilities. The 
question that will naturally occur to many minds will be: 
Will the A. E. G., after the war, be permitted to raise its 
bead" again in the British Isles or in the Colonies? We 
wonder ! 


BRITISH observers in Italy have been 
very definite in their warnings to British 
manufacturers that unless they take swift 
advantage of the opportunity, it will slip 
through their fingers. Italian buyers who long for freedom 
from Teutonic economic influence, and are determined that, 
if they have it in their power to decide, German penetration 
in Italian commercial and industrial affairs shall never again 
ba what it was before the war, have shown signs of 
impatience with us because we have talked so much of bold 
intentions, but have seemed to delay the taking of appro- 
priate action. But all movements are not shown upon the 
surface, and plans are often maturing for many months 
before the outside world knows anything about them. We 
believe that it will gratify our Italian brothers-in-arms as 
much as it will please the British commercial and 
indastrial world, to learn that two of the best English banks 
—(the London County and Westminster, and Lloyd's)— 
as representatives of what is described as a “ fiaancial 
group,“ have entered into an agreement for the formation 
of an Anglo-Italian Bank for the purpose of developing the 
economic relations between the two countries and promoting 
commercial and industrial undertakings in Italy. The new 
concern will be made up of two companies—the British 
Italian Corporation in this country, and the Compagnia 
Italo- Britannica in Italy ; the former will have a capital of 


British Finance 
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£1,000,000 and the latter £400,000. The financial group 
which is acting in the matter is very strongly backed. 
This-move on the part of our financial leaders should give 
great encouragement to all who are desirous of assisting as 
traders in the fostering of commercial relations. And more 
than that, it augors well for the strengthening of British 
financial facilities, and a more general co-operation with 
industry, in other countries where enlightened finance is 
unquestionably going to be one. of the most important 
factors assisting us to be even with Teutonic competitors 
when the world is open to them again. 


T THE position of pig-lead has again been 

the subject of considerable interest lately. 
The price of this metal has kept at a very high level for 
some considerable time past, and most consumers were 
rather inclined to believe that this was partly the result, of 
aggressive speculative buying. Recent developments, how- 
ever, have certainly tended to dissipate that impression - 
With the intervention of the Government in placing lead, 
like most other metals, under the Defence of the Realm Act, 
thus eliminating all speculative transactions, business was 
naturably brought for a time to a complete standstill until 
the metal market was reopened under the new regulation. 
The market was then put to a test, and in a temporary 
absence of inquiries the price was depressed to the extent of 
258. a ton to about £31 158., but there were not many 
sellers near that level, and the law of supply and demand 
reasserted itself to an extent which has soon resulted 
in the price being restored to the level at which it stood 
prior to the Proclamation. The strong underlying condi- 
tions having thus been more readily recognised, the ease 
with which the recent fairly large supplies were taken care 
of has tended to stimulate the covering of prospective needs 
over the spring. The market was in rather an excited con- 


dition in the course of the past week, with successive jumps . 


in the price to about £34 a ton for next month shipment, 
the highest figure recorded since the years which followed 
the Napoleonic wars, and there was a further rise early this 
week. The price is admittedly extravagantly high, but it 
is well to bear in mind that the enormous war requirements 
now absolutely dominate the position. Never before in the 
history of the trade has there been so much lead wanted 
as at the present time, in spite of the comparatively 
reduced industrial requirements on this side. The pre- 
sent lofty level of values certainly effords every 
inducement for producers to push mining operations, 
but there is, of course, a limit to the forcing of the output, 
while, at the same time, efforts in that direction are liable 
to be frustrated by labour troubles as happened in the early 
part of this year in Australia. Operations in that quarter 
are now again running pretty smoothly, but labour tribula- 
tions have lately occurred in one of the chief mining 
districts in Spain, and this has not been without effect upon 
the temper of the market, though the latest news regarding 
the Spanish strike is a little more hopeful. In the course 
of the past year, the unusually large American surplus 
diverted to this country, following upon the huge increase 
in the American output in 1914, had the effect of keeping 
prices down for a time, but the American position is now 
much stronger. Domestic consumption has been consider- 
ably on the increase, so that the exportable surplus has been 
correspondingly reduced. The British market is thus more 
dependent upon the shipments from Spain and Australia 
in order to keep pace with the huge requirements largely in 
connection with munition work. Our imports for the first 
two months of this year were over 7,000 tons short of the 
same period last year, this deficit representing the short- 
comings from America and Spain. "The fact has to be 
remarked that the total Spanish exports for the past year 
show only an increase of about 9,000 metric tons against 
the previous year's returns. The position of lead has 
undoubtedly been' complicated by shipping difficulties and 
labour scarcity in this country which tend to handicap 
smelters’ operations, and Government action in that direction 
would possibly assist in affording some relief from the present 
tringent conditions. 


-— 


THE ENGINEER IN THE TROPICS. 
By GEO. R. ARCHDEACON, A. M. I. E. F. 


Ir not infrequently happens that in search of that bubble 
reputation" the electrical engineer penetrates the deadly 
swamps and forests of Africa, India, South America, or the 
Malay Straits. Before finally deciding upon the accept- 
ance of an appointment in any tropical district the young 
engineer (who has been hitherto full of the wild desire to 
get out of England), when faced with the grave decision of 
accepting or refusing what at first sight seems a very 
tempting offer, will probably be troubled by such matters as 
(a) The high death rate obtaining io that particular dis- 
trict; (b) The outfit necessary; (c) The cost of living ; 
(d) Social life. | 

The author has frequently been faced with these posers, 
and ofttimes has found his geography too weak to enable him 
even to locate the place offhand. To the untravelled 
engineer the tropics are wrapped in an atmosphere of 
mystery and death, and all his future success therein seems 
to hang upon the odds whether he will manage to live three  . 
years, or die within three months. The prospects of success | 
and affluence are alluring, yet provokingly indefinite. 

Upon one occasion, when a lucrative position in South 


America was offered to the writer, the managing director 


said, * If you stay in England you will have a fair amount 
of comfort and bread and butter.; if you come with me you 
will have plenty of discomforts, but you will have jam upon 
your bread." 

Let the young engineer bear this well in mind ; in the 
Tropics he will not only have jam on his bread," but he 
will live a freer life, and find unbounded opportunities for 
experience and progress. He will occupy a higher social 
position than a similar berth would carry at home, and the 
opportunities for saving sare considerably greater than at 
home ; but there are many pitfalls for the unwary. To save 


a reasonable percentage of one’s salary necessitates a very 


strong will, and the exercise of that will must never be 
relaxed, for nowhere in Europe are the temptations so 
manifold as in the Tropics, coupled to which is the effect 
of a bad climate, which is constantly working upon one’s 
health, and so redacing the vitality that gradually. one’s 
power of resistance decreases. : 

The question of total abstinence, or moderate indulgence 
in alcoholic drinke, in the Tropics, is perhaps one of the 
most vexed questions of the day. Each side has its strong 


adherents; each side possesses its convincing and conclu- 


sive statistics. The author does not pose as an authority on 
this gubject, but, from personal observation and experience 
in various tropical districts, he advises total abstinence 
from all alcoholic liquors between sunrise and sunset; after 
sunset a moderate indulgence usually does no harm, but 
seems to act as a necessary stimulant. | 

The care of one's health in any tropical country must at 
all times occupy a serious portion of one's thoughts. Con- 
stipation at all times has evil effects, but in a tropical 
country its effect is simply deadly. Try and imagine the 
effect of the climate upon the average young Britisher who 
has all his life been used to cold fresh breezes, when he 
is suddenly dumped down, say, in the malarious and 
malodorous district of the river Amazon, where the tempera- 
ture in his bedroom throughout the night is about 90° F., 
while the hydrometer shows about 85 per cent. to 95 per 
cent. humidity. One can well understand that living under 
those conditions one loses all desire for movement or exercise, 
and only cares to lounge about in pyjamas, with a long iced 
drink at hand. Exercise must be the watchword, and 
plenty of it, yet that is just the thing that one does not feel 
inclined to indulge in. "This, again, is the occasion when 
the strong will must be exercised. | 

Another vexed question is quinine. Should one fortify 
oneself against malaria by taking, say, five grains per 
day, or not? If one takes quinine each day, trouble arises 
in the administering of it if one does (in spite of being 
charged with the drug) contract malaria. Here, again, we 
find the experts taking sides on this grave issue. Beyond 
doubt a daily consumption of quinine does appear to 
reduce the risks of malaria; therefore, on the principle of 
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prevention is better than eure," the author is of the 
opinion (in spite of slight deafness frequently caused by the 
habit), that one should never neglect the daily dose of 
quinine when in a malarions district. 

As regards the most suitable “first aid remedies to 
carry, it depends largely upon what district is being con- 
sidered—tropical diseases vary very much in the various dis- 
tricts ; for example— 

Yellow fever in Brazil, but never in India, Malay Straits 
or China. 

Sleeping sickness and blackwater fever in West Africa, 
but never in Brazil, China, or India. l 

Malarial fever, however, is found in all tropical countries. 
Perhaps the most useful items to be observed are: Vacci- 
nation against smallpox ; inoculation against enteric fever ; 


chlorodine for cholera and dysentery ; quinine for malarial 


fever; corrosive sublimate for wounds and scratches ; ice- 
cap in case of sunstroke. 

Apart from the mosquitoes, chills are the most fruitful 
Causes of illness, and they frequently lead to serious results. 
It is most important to avoid chills; many a man has gone 
to his grave through kicking off his sheet during the night 
and sleeping with the fan blowing a draught of cool air on 
to his body. A cholera belt should always be worn during 
the night. 

The - all-important question of clothes will, doubtless, 
require a considerable amount of thought. Again, local 
conditions must be inevitably the guide. Many districts 
have a fierce tropical suminer, yet during the winter it is 
necessary to wrap up in thick furs and have a roaring fire 
in the bedroom. The style of one's clothes must be care- 
fully considered. In India, Africa, and Malay Straits, 
white patrol jackets buttoned up to the chin are usually 
worn, whereas in Brazil, Hong-Kong, and Shanghai, white 
jackets cut in a similar style to our lounge jackets at home, 
showing white soft shirt, collar and. tie, are considered the 
only possible wear for a gentleman. 

To sum up the whole subject, life, to be fairly certain and 
healthy in the Tropics, should be (with a few reservations) 
maintained in a manner similar to that followed at home. 
The most important items to be observed are :—Plenty 
of exercise, plenty of sleep, plenty of good food, and plenty 
of optimism. | 

€——— 


THE TESTING OF UNDERGROUND 
WITH CONTINUOUS CURRENT. 


Mr. O. L. RECORD'S paper on this subject was read before 
the MANCHESTER LOCAL SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS on February 8th. An abstract of the paper 
appeared in our issue of February 18th. In the discussion the 
Cbairman (Mr. B. WELBOURN) eaid that the present know- 
leare of insulating materials dictated that a.c. overhead lines 
could only be constructed for a maximum pressure of 150,000 
volte, but the information’ given in the paper would suggest 
that D.C. pressures of even 300,000 volte would be practicable 
for overhead lines. It would be interesting to know: the 
highest limit of D.C. pressure which could be used. 
Mr. C. J. Beaver said the distribution of stress with con- 
tinuous current was quite different to that with alternating 
current; it depended upon different factors, viz.: resistance 
in the former case and capacity in the latter, therefore the 
effects would be quite different. The object of testing cables 
after laying was mainly to ensure that any damage incurred 
in laying was rectified. He did not entirely agree that there 
was no relation between the dielectric strength and the insula- 
tion resistance. The only advantage in eize and weight of 
the Delon transformer lay in the fact that it had only to be de- 
signed for a small current. Sound dielectrics were not affected 
by pressures several times the working pressure, and the 
factors of safety employed ensured that the dielectrics were far 
removed from any such effects. Dielectric fatigue was simply 
the reaching of the limit of disrupture voltage of some com- 
ponent of the dielectric The fatigue stage would, therefore, 
be far removed from any effect which could be brought about 
by such voltages as were likely to be applied to the cable 
under working conditions. A manufacturer might show some 
disinclination to take the responsibility for a cable suffering 
from things over which he had no control, but otherwise it 
would not interest him very much if the cable were tested 
repeatedly at twice working pressure. The most important 
question in connection with the D.C. apparatus was whether it 
would satisfactorily burn out faults. Wet cables were ex- 
tremely difficult to break down, and the more water-logged 
the cable the more difficult the task. 


CABLES 


Prof. E. W. MARCHANT said the relationship existing be- 
tween the breakdown strength of material tested by direct 
current and alternating current was one of the most remark- 
able phenomena met with in electrical work. A cable having 
a non-uniform dielectric would have an entirely different die- 
tribution of stress in the two cases, the D.C, case depending 
upon the specific resistance of the material, and the A. C. case 
depending upon the specific inductive capacity. This was one 
of the reasons why the direct-current method of testing could 
not be regarded as entirely satisfactory. A number of tests 
had been made at Liverpool on the dielectric strength of 
ebonite, with the object of determining the amount of fatigue, 
which in ebonite appeared to be extremely small. He had 
tried to find what might be etyled ‘‘ mechanical fatigue," but 
the tests had failed to reveal 1t. He described a Wimshurst 
machine designed by Mr. Watson for direct-current testing, 
and giving an output of 4 or 5 milliamperes at 150,000 volts. 
Mr. Watson had also designed a epecial voltmeter reading up 
to 100,000 volts. The instrument was of the reflecting type, 


and was only & foot in diameter, the moving parts being 


arranged in a chamber filled with compressed air at 200 lb. per 
square inch pressure. 

Mr. H. A. RaàpcLirF thought the continuous-current test 
did not meet the requirements of a test under working condi- 
tions on alternating-current cables. The application of an 
excess alternating pressure was undoubted y the correct 
method of testing A.C. high-tension cables before being put 
into service, and where possible it was advisable, before apply- 
ing the excess pressure, to warm up the cables for several 
hcurs by circulating through them the maxiinum load current. 
This could easily be done using a suitable low-voltage trans- 
former. Any test which ignored the effect of dielectric losses 
was necessarily incomplete. He agreed that there was no 
definite relationship between dielectric etrength and ineula- 
tion resistance. Insulation resistance or excess pressure tests 
were in themselves insufficient, and in future all tests of any 
value would include accurate measurements of the dielectric 
losses. In the case of «unple lengths tested at the manufac- 
turers’ works, the pressure should be applied for several 
hours, and, if possible, a superposed low-voltage current 
equal to the maximum load should be passed through the 
conductors, all tests being made at.normal ^working frequency. 
Whilst a high ineulation resistance was not necessarily an 
attribute of a good high-tension cable, it greatly facilitated 
the location of leaky joints and fittings. e difficulties of 
testing with alternating pressure seemed rather magnified, as 
12 miles of cable would never be tested at 40,000 volts with 
portable equipment. Tests after laying were usually made 
in lengths of about a mile, and after locating defects and 
making the joints, excess pressure was applied to the full 
length from the generating station or sub-station. Such a 
final test was required by the Board of Trade, and despite 
the energetic opposition of the cable makers it was likely to 
be repeated. He could not understand how a continuous pres- 
sure could ever be regarded as the equivalent. of an alter- 
nating one. 

Mr. F. Fernie considered that the curve showing the rela- 
tion between breakdown voltage (A.c.) and duration of test 
was not always true. A certain paper-insulated cable broke 
down under test at 91.5 KV., but when 90 xv. was applied to 
another portion of the same cable for eome hours there was 
no breakdown. The pressure was again applied and raised 
steadily until 91.5 Kv, was recorded, and the cable again 
broke down. Other cables tested at the same time gave eimilar 
results. Similarly, the statement regarding the decrease of 
breakdown voltage with increase df frequency was not true 
for frequencies below 100; any decrease which did occur would 
certainly be under 5 per cent. Nearly all statements regard- - 
ing A es were to be accepted as true for a specimen 

rather than a substance. 

Mr. H. M. CnzLLIN said that experiments had shown that 
heating a cable to the temperature of boiling water did not 
perceptibly reduce the breakdown voltage. In the case of a 
cable damaged in laying, assuming the dielectric to be parti- 
ally cracked so that it was composed partly of air and partly 
impregnated paper, with D.. pressure the drop across the 
dielectric would be directly proportional to the resistance of 
the layers. It might easily happen with continuous pressure 
that the potential gradient would so adjust itself across the 
dielectric that the presence of a crack would remain un- 
detected. On the other hand, with 1 pressure the 
voltage drop across the dielectric would be fixed by the capa- 
cities of the layers, and not the leakage current. Impregnated 
paper had a dielectric constant approximately three times 
that of air; consequently, ae the potential gradient was in— 
versely proportional to the capacity, the alternating pressure 
would easily spark across the crack, and so break down the 
fault. Regarding the ratio of D.C. to a.c. pressures referred 
to in the paper, it was not generally realised that the ratio 
of secondary to primary pressure of a transformer was con- 
siderably increased by the charging current of a cable due to 
the effect of the leading current on the magnetic leakage of 
the transformer. 

Mr. J. L. Lancton said the Delon apparatus would have a 
good application to the testing of line insulators in situ. His 
experience during the past year had shown that cracks due 
to temperature variations, expansion of cement, &c., were 
really the cause of the &o-called fatigue in porcelain. Defects 
in insulators, which would break down with the usual trans- 
former test, would not be disclosed by the Delon apparatus. 
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The smallest crack required alternate stress and heating in 
order to develop into a distinct fault. In air and in a solid 
insulation of mineral origin there was no relation between 
insulation resistance and dielectric strength. In the case of 
a solid ingulation of vegetable origin, however, there seemed 
to be some relation, as moisture was a predominant factor 
when present in fibrous material. An increase in tempera- 
ture would drive out moisture and increase the insulation 
resistance, but diminish the dielectric strength. Regarding 
the effect of frequency on dielectric strength, hie experience 
with solids of mineral origin showed no difference between 
33 and 100 cycles. 3 

Mr. H. ALCOCK referred to the statement that the tests in 
question were only intended to show up faults produced in 
laying cables. The provision of a metallic test sheath inter- 
posed between the conductor and the lead sheathing already 
achieved this object, and further refinements seemed quite 
unnecessary. 

Mr. J. W. RECORD thought the word “rectified '' should be 
substituted for “continuous ” in the title of the paper. The 
use of the cables instead of small condensers might easily 
involve a transformer of 300-k. v. A. capacity, such as was re- 
quired in testing with alternating current. If such a test as 
was described should appear advantageous in future, it could 
only be put into Po after some competent authority had 
established the relationship between D.c. and A.C. pressures. 
The author’s figures might certajnly be laid down provi- 
sionally. ` 

The AUTHOR, in a brief reply, said that in the case of cables 
for voltages at present in vogue, the margin of safety was 60 
great that the question of fatigue was negligible. He cited a 
case where a 10,000-volt cable was subjected to 80.000 volta, 
after which the engineer had no qualms of conscience in 
testing at 20,000 volts, i.e., double working pressure, every 
time there was trouble with the joints. With 50,000 or 60,000 
volts the margin of safety was much smaller, and special 
precautions had to be taken. He did not advocate replacing 
the a.c. test altogether by the p.c. test. The capacity of the 
transformer was 3 KW., and this was actually effective power 
in the case of the D.c. test. Considering the extremely low 
power factor in the case of the a.c. test, it would be obvious 
that, in epite of the large capacity of the testing transformer, 
the effective power would be very small. i 
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REVIEWS. 


The Principles of Dynamo-Electric Machinery. By B. F. 
Batwey. London: Hill Publishing Co. Price 12s. 6d. net. 


Much may be said in favour of the principle that professors 
and lecturers should expand their lecture notes into a text- 
book for the use of their students. When the lectures and 
text-books are co-ordinated in this way, advantages of unifor- 
mity of method and terminology in the instruction are much 
facilitated. If the resulting text-book is of sufficient origi- 
nality and merit, it may prove valuable to a larger class than 
the one- which is more immediately addressed by ite author, 
and its wider publication is fully justified. 

We take the work before us to be of the type which repre- 
cents in somewhat expanded form a course of lectures on 
elementary electrical engineering addressed to a class of the 

- author's students. Judged from this standpoint, the book is 
well written, and will doubtless serve a useful purpose. When 
regarded from the wider aspect of the more general public, 
it is more difficult to foresee a sphere of usefulness. 

While it may be regarded as a well-written text-book for 
elementary students, there seems to be no marked charac- 
teristic or originality in treatment which is likely to render 
it more helpful to the ordinary student than the several 
excellent text-books covering similar ground which have been 
published in this country at a fraction of the price of Prof. 
Bailey'e book. In fact, the reviewer would not feel justified 
in advising any student to invest eo large a sum as the price 
asked for this volume on a purely preparatory text-book, 
unless he is more than usually fastidious in the matters of 
binding and typography—both of which are excellent in the 

. presení case. 

ing to the contents of the book, the author believes 
that the material which it contains will satiefy the needs of 
students who do not intend to follow electrical engineering 
as & profession, while he also anticipates its utilitv ae a first 
course for students who expect to proceed further in the 
subject. Sparing use has been made of mathematical demon- 
stration, and the author has generally explained his eubject 
by reference to physical principles and employed methods of 
general reasoning, rather than rigid proofs. In this manner 
he has covered the field represented by the most important 
types of electrical generators, motors, and transformers, and 
has succeeded in conveying an idea of the main principles 
underlying their behaviour and use. His diagrams are clear, 
and where illustrations of actual machines and instruments 
are introduced they are generally well chosen and helpful. 
It is obvious that when such a large amount of material is 
dealt’ with in a book of 300 pages the treatinent of many 
portions is necessarily very slight, and it would be unfair 
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to find fault with many omissions. It seems, however, & pity 
that no reference is made to magnetic leakage when dealing 
with field systeme—especially as the student is asked to make 
calculations on the ampere-turns necessary to produce a given 
armature flux. i 

In view of the non-analytical treatment adopted in most 
parts of the book, it seems of doubtful utility to approach the 
principles of the alternating circuit in such an academic 
manner as is done in Chapter XII. Indeed, in thie chapter 
the authọr seems to have departed somewhat widely from his 
plan of emphasising physical conceptions and avoiding such 

fe nd only on abstract mathematics and 
are wanting in appeal to the physical sense. 

A good deal of the conventional mathematical treatment at 
this stage seeme misplaced in a book intended mainly for the 
general and non-mathematical student, and such quantities 
a3 impedance and reactance need not have been introduced 
for the first time in the form of mathematical symbols and 
without any reference to their significance in practice. There 
seems to be no particular need to introduce the subject of 
electrostatic capacity and conditions for resonance at this 
stage, especially if the student is not distinctly warned againet 
supposing that capacity and inductance are equally important 
factors in determining the impedance of the electrical circuits 
met with in the later chaptere of the book. 

Again, a certain number of rather advanced subjects are 
introduced, but treated in such general and superficial terms 
that the wisdom of referring to them at all seems open to 
question. One example of this is the single-phase induction 
motor, which is dealt with in three pages; even this short 
discussion seems to the reviewer to be lacking in clearness, 
which, it is only fair to add, is unusual in Prof. Bailey's book 
as a whole. 

The reviewer's general impression is that for the non- 
electrical student the book may prove useful in conveying & 
general knowledge of the most important principles involved 
in electrica] machinery; though, for the non-expert user of 
electrical machines, the treatment adopted is hardly the best. 
For the electrical student who hopes later to proceed further 
in hie studies of electrical machinery, the book suffers from 
the fact that it deals too exclusively with principles and 
general etatements, and provides an insufficient basis of concrete 
examples and definjte results to enable the beginner to lay a 
good foundation for future studies. 

The reviewer refuses to believe that it je wise to present 
ihe serious student with ''the principles of dynamo-electric 
machinery "' in a compass of 300 pages, especially when mathe- 
matical aids to abbreviation are little used. 
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Relativity and the Electron Theory. By E. CuNNINGHAM, M.A. 
London: Longmans, Green & Co. Price 4s. net. 


This little work is one of the series of monographs on physics 
edited conjointly by Sir J. J. Thomson and Prof. F. Norton. 
As the author states, it is an attempt to set out as clearly 
and simply as poseible the relation of the principle of rela- 
tivity to the generally-accepted eléctron theory, ehowing at 
what points the former is the natural and necessary comple- 
ment of the latter. Mathematical analysis has been omitted 
as far as possible with the object of rendering the account 
ed to the general reader, especially to the experimental 
physicist. 

Of course, to the practical man the principle of relativity 
has. very little bearing. He is apt to consider it and allied 
subjects as mere abstractions suitable as a etudy for those 
who have nothing better to do. Nevertheless, there are many 
desirous of keeping up-to-date with modern conceptions, and 
to such this little book of 90 odd pages can be commended. 

The author, after discussing space and time in Newton's 
dynamics and the relativity of Newton’s dynamics, goes on 
to show that time is not an absolute or independent concept. 
He then traces the advent of the ether theory and mentions 
Fresnel's convection-coefficient, and describes Fizeau's verifi- 
cation of Fresnel's hypothesis. The Michelson-Morley experi- 
ment is described and discussed at some length, — 

Towards the end of the work there is an interesting chapter 
on Minkowski's four-dimension vectors. Minkowski speaks 
of space by iteelf and time by itself as being mere shadowe, 
and of only a kind of blend of the two as existing in its 
own right. He thinks of his four-vector as a single entity, 
just as we think of force as a single entity. The components 
of a foree do not exist of themselves. They are only con- 
venient means of specifying the force, which is one and defi- 
nite. So epace and time co-ordinates are to Minkowski only 
particular, complementary, and inseparable 1neans of specify- 
ing a single fact or occurrence. Analytically, Minkowski 
transports himself to a space of four dimensions, in which 
the distinction between space and time vanishes. In this 
four-dimensional region the whole of space and time is por- 
trayed in one construct. 


The A.S.E.—The membership of the Amalgamated 
Society of Engineers has inoreased by 2,560 during the month of 
February to 208.825. This is a record for the society, which bas 
secured about 30,000 new members since the war.— Times, 
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THE IMPORTS AND EXPORTS OF SWEDEN. 


THe following figures, uM the imports and exports in 
1913 into and from Sweden of electrical and eimilar goods, 
are extracted from the official trade statistics which have just 
been issued. Unfortunately they are not as up-to-date as we 
should desire, the detailed 1914 figures not yet being available, 
but they are of interest as showing the course of Swedish 
business just before the war. , 


IMPORTS. 
1912. 1913. Inc. or dec. 

Electric meters.— Kronor. Kronor. . Kronor. 

From Germany a 808,000 1,068,000 + 260,000 

„ Great Britain 81,000 68,000 — 13,000 
„ Other countries 7,000 10,000 + 3,000 
Total 896,000 1,146,000 + 250, 000 

Electric incandescent lamps.— l 

From Germany  .. .. 1,016,000 1,166,000 + 150,000 
„ Austria-Hungary 16,000 — 32,000 + 16,000 
Ki olland ae aes 36,000 + 36,000 
„ Other countries 26,000 22,000 — 4,000 

Total 1,058,000 1,256,000 + 198,000 

Dynamos and motors over ,500 kg. f 

in weight, and parts thereof.— 

From Germany . .. 200,000 174,000 — 26,000 

„ Great Britain 14,000 38,000 + 24,000 
„ Switzerland — 63,000 + 63,000 
„ Other countries 8,000 23,000“ + 15,000 

Total i .. 222,000 298, + 76,000 
* United States 12,000. 
Dynamos and motors up to 500 kg. 
in weight, and parts thereof — 

From Germany p 389,000 502,000 + 113,000 
„ Great Britain 16,000 22,000 + 6,000 
„ Switzerland 13,000 16,000 + 3,000 
„ United States 19,000 15,000 — 4,000 
„ Other countries „000 40,000 + 6,000 

" Total 471,000 595,000 + 124,000 

Electric cables covered with lead.— 

From Denmark 35,000 — — 35, 000 
„ Germany 3,976,000 3,429,000 — 547,000 
„ Holland | 59,000 6,000 — 53,000 
» Great Britain 405,000 99,000 — 306,000 
„ Other countries 33,000 41,000 + 8,000 

Total . 4,908,000 3,575,000 — 933,000 
Turbines.— 
From Germany  ... .. No 27,000 — 
„ Great Britain details. — — 
„ Other countries — 106,000“ "e 
Total Na 4,000 133,000 + 129,000 
* Switzerland 105,000. 

Telephone and telegraph apparatus.— 

From Germany a 47,000 87,000 + 40,000 
» Great Britain 32,000 59.000 + 27,000 
» Other countries 29,000 11,000 — 18,000 


Total 108,000“ 157,000 + 


Kronor = le. lid. 


1912. 1913. Inc. or dec. 
nor. Kronor. nor. 
Electric dynamos and motors.— 
To Russia T 85,000 153,000 + 68,000 
» Great Britain ... 353,000 000 — 60,000 
» Norway .. 265,000 916,000 + 651,000 
» Finland ... 147,000 213,000 + 66,000 
„ Denmark 173,000 241,006 + 68,000 
„ Spain ‘ts 291,000 000 + 189,000 
, Germany 72,000 21,000 — 51,000 
„ Canada TA 375,000 557,000 + 182,000 
„ Other countries 625,000 922,000 + 297,000 
Total 2,316,000 3,676,000 + 1,360,000 
. Electric incandescent lamps.— 
To German 32,000 — — 32,000 
„ Denmar 46,000 15,000 — 31,000 
„ Great Britain ,000 13,000 + 15,000 
„ Russia - 13,000 — — 18,000 
„ Other countries 46,000 76,000 + 80,000 
Total .. 165, 000 104,000 — 61,000 
Telephone apparatus.— 
To Norway 107,000 43,000 — 64,000 
» Finland * 419,000 923,000 — 196,000 
„ Russia 1,069,000 334,000 — 785,000 
„ Denmark 8,000 43,000 — 35,000 
„ Holland s 494,000 418,000 — 6,000 
» Great Britain ... 628, 000 97,000 — 581,000 
„ Mexico e. .. 177,000 86,000 — 91, 000 
„ British South Africa... 373,000 210,000 — 163,000 
„ Other countries ... 1,884,000 1,616,000 — 268,000 
Total 5,159,000 3,070,000 — 2,089,000 
Telegraph apparatus.— 
Jo Russia E ia: 51,000 1,131,000 + 1,080,000 
» Holland ... M .. 153,000 399,000 + 176,000 
„ Finland i. m 54,000 182,000 + 198,000 
„ Egypt vis ve — 152,000 + 152,000 
» British South Africa... 59,000 199,000 + 140,000 
„ Australia ms ist — 110,000 + 110,000 
„ Other countries 145,000 615,000 + 470, 000 
~ Total 462,000 2,718,000 + 2,256,000 
Water turbines.— i es 
To Finland 58,000 30,000 — 28,000 
„ Great Britain 56,000 27,000 — 29.000 
„ Canada 107,000 — — 107,000 
», Japan 25 67,000 91,000 + 24,000 
„ Other countries 110,000 215,000 + 105,000 
Total 398,000 363,000 — 35,000 
Cranes, éc.— idi 
To Finland 90,000 170,000 + 80,000 
„ Russia .. hos 175,000 198,000 + 23,000 
„ Other countries 245,000 401,000 + 156,000 
Total 510,000 769,000 + 269,000 
Copper wire.— 
To Russia 70,000 179,000 + 109,000 
» Finland ... 100,000 193,000 + 93,000 
„ Norway 6. ... 32,000 122,000 + 90,000 
» Other countries 16,000 122,000 + 46,000 
Total ~... 278,000 616,000 + 338, 000 
Stcam turbines.— | 
To Russia - 265,000 406,000 + 141,000 
„ Finland . 47,000 28,000 — 19,000 
„ Holland 20,000 49,000 + 29,000 
„ Great Britain 56,000 28,000 — 28,000 
„ Other countries 126,000 101,000 — 25,000 
Total 514,000 612,000 + 98,000 


49,000 
* Includes wireless apparatus 11.000 kronor. 

Transformers and parts thereof.— 

From Germany T 97,000 407,000 + 310.000 
» Other countries 14,000 125,000 + — 111,000 

Total 111,000 532,000 + — 421,000 
* Includes rotary converters. 

Accumulators.— 

From Germany — ... 999,000 470,000 — 529,000 
„ Great Britain — 19,000 + 13.000 
„ Other countries 7,000 21,000 + 14,000 

Total . 1,006,000 504,000 — 502,000 

Rheostats, switches, &c.— 

From Germany "Y 657,000 877.000 + 229.000 

— Other countries 38,000 20,000 — 18,000 
Total 695,000 | 807,000 + 292.000 
EXPORTS. 

Transformers.— 

To Norway 400,000 372.000 — 28.000 
„ Spain. 72,000) 69.000 — 3.000 
» Other countries 59,000 102,000 + 43,000 

Total 031,000 543,000 + 12,000 


Insulating Tapes. — We have received from the 
Wholesale Electrical Co., Ltd., of 54-56, Oxford Street, W., samples 
of the insulating tapes made by the Canfield Rubber Co., for 
which they are scle agents in this country. The Voltite 
rubber jointing strip is stated to be superior to pure rubber for 
insulating joints and requires no rubber solution, the warmth of 
the hand sufficing to make a perfect union between the layers; it 
is a highly elastic material, and certainly appears to adhere to 
itself very tenaciously. Another sample of standard black 
adhesive tape has equally clinging propensities, and is closely 
woven and well coated with compound. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS AND ALIEN ENEMY MEMBERS. 


N 


THe informal meeting of Corporate Members to discuss tlie 
question of expulsion of alien enemies from membership of 
the Institution was held on Wednesday last week; there was 
again a good attendance, though many of the provincial 
meinbers who attended the previous meeting were unable to 
be present. The President, Mr. C. P, Sparks, read a number 
of letters from members for and against the proposal, and 
stated that before calling the special general meeting to 
consider the resolution, the Council would ascertain the views 
of all the members by a post-card plebiscite. 

Col. R. E. Crompron, who had to leave early, was the first 
speaker; he said he thought that the proposal to take the 
matter out of the hande of the Council indicated a want of 
confidence in the Council, and showed signs of hysteria, of 
which he was ashamed; they could afford to take the shght 
risk involved by having Germans amongst their members, 
but they could not afford to take the risk of displaying timidity 
or cowardice. He then left the room. 

Mr. J. S. HIGHFIELD said he regarded the question as of 
intense importance; they might take hasty action now of 
which they would be ashamed in the future. The Council 
had not the power to expel aliens, but ought to be provided 
with such power. They had alien members who had become 
British subjects, and no bona-fide British subject should be 
ejected. Under the old German law, after a period of resi- 
dence abroad for ten years a German automatically lost his 
original nationality, and, similarly, he lost it on taking out 
letters of naturalisation abroad; but a law was enacted in 
1913 under which a German might obtain the permission of 
his Government to become a naturalised British subject and 
yet retain his German nationality; such a person was the 
worst kind of alien, and should certainly be expelled. He 
agreed with Col, Crompton that the powers of the Council 
should not be curtailed. 

Mr. J. H. Riper, after reading a letter from Sir JoHN SNELL 
expressing his approval of the proposal, said that genuine 
naturalised British subjects ought not to be expelled; but 
alien enemies should be expelled, and never re-admitted. He 
disclaimed the possession of hysteria. He would have sup- 
ported the original resolution if it had clearly covered all 
subjects of an enemy State without dispute. He concluded 
by proposing a resolution to expel all enemy subjects, And to 
exclude them permanently, also placing the onus of proof 
that he had ceased to be an enemy subject upon the shoulders 
of an applicant for membership. 

Mr. C. H. Worpincuam, declaring that the Council was 
by no means pro-German, said that they must consider onlv 
the interests of the Institution as an Institution. To him it 
was an offence to have to associate with a German; if not all 
Germans had committed crimes, at any rate, no German had 
dared to protest against them, or would refuse to commit them 
if ordered to do so. He would exclude all Germans, now and 
after the war, until the present generation had had time to 
die out. Some naturalised Germans unquestionably ought to 
rank as Englishmen; but there were no means of finding out 
whether a Gennan had been denaturalised or not. Those who 
got naturalised in order to work for their own country were 
infinitely more dangerous than avowed Germans who were 
not naturalised. If a man became naturalised for the purpose 
of gain, was he worth having? Most naturalised Germans 
were closely connected with Germans in Germany, and it 
might be neceesary to sacrifice the genuine in order to make 
sure of removing the traitors. There was no hysteria about 
him—he had: always felt an aversion to Germans. Let them 
show signs of repentance; then we might consider the ques- 
tion of forgiveness. They should beware lest the trouble wero 
allowed to recur. 

Mr. W. RUTHERFORD eympathised with the proposal, but 
felt that they muet differentiate between those who had done 
many years’ good work for this countrv and others who had 
not. He asked what was to be done about “neutrals” who 
were working in Germany against us, and pointed out that 
an Englishman was regarded as innocent until he was proved 
to be guilty. 

Mr. A. Gay raised the question of voting by ballot on the 
resolutions, and proposed that all aliens of enemy origin, even 
though naturalised, should be expelled. Ife would not trust 
any German. 

Mr. W. L. Mapa drew attention to the benefits which this 
country had derived from alien immigration, but supported 
the proposal to expel subjecta of enemy States. 

Mr. Lr. B. ATKINSON said that the most hysterical sneaker 
was Col. Crompton. and it was not fair that he should run 
away from the meeting. As for taking power out of the 
hands of the Conncil—the Council had not adequate powers at 
present to deal with the matter, and there was no question 
of want of confidence; they wanted an automatic process of 
exclusion. He would retain naturalised members if they were 
also denaturalised in Germany. His aim was to show that 
thev would not associate with people who were hand-in-glove 
with this '' den of thieves." 

Mr. A. A. CAMPBELL Swinton also maintained that a really 
naturalised alien who retained no allegiance to his native 
country could not be expelled. Mr. L. Josera thought that 
all enemies should be dealt with, including neutral members 


kncwn to be working against us in Germany, and that it 
was important to keep them out of the Institution. Mr. 
BERKELEY suggested that all of enemy origin might be swept 
out, and those afterwards reinstated who were worthy. Mr. 
W. M. MoRbEY pointed out that a large meeting could not 
possibly settle a forin of words; it would be better to agree 
on principles and leave it to the Council to embody them in 
a resolution. 

Mr. J. C. WIGHAM protested against the whole of the pro- 
ceedings, which he thought would not help to end the war; 
would the amenity of Europe never be restored? and should 
they imitate the Gerinans in petty actions, rather than risk 
retaining one or two dangerous members? Mr. IRWIN also 
advocated moderation. 

Mr. FRANK GILL supported Mr. Mordey’s proposal, and 
asked whether they were legislating for the present war only, 
or for every future war. He would prefer to leave the matter 
in the hands of the Council. Reading the letters of natura- 
lisation, he pointed out that the question was a very difficult 
one, but that it would be better to suffer some injury than 
to tear up the agreement made with naturalised aliens. 
Britain had entered the war because Germany broke her 
agreement with Belgium. 

Mr. J. E. KiNGsBURY thought they should abide by the 
Jaws, and obey the rules by which the Institution was 
governed. The German nation was not a member of the 
Institution; they had to deal with individual Germans. : To 
expel naturalised Germans, he thought, would be improper 
and unlawful. A middle course was advisable, and was pro- 
vided in the resolution that had been put before them at the 
previous meeting. ` i 

Mr. G. W. PARTRIDGE thought that not the Council, but 
the members should decide what ought to be done. Dr. S. P 
THOMPSON associated himself with Mr. Kingsbury and Mr. 
Mordey, and thought that they should not deal with aliens 
en bloc, but should give power to the Council to act. He 
believed that there were no German members who had been 
naturalised since January lst, 1914. The whole thing was, in 
his opinion, a petty matter; but he would support the resolu- 
tion if the responsibility of acting was left with the Council. 

Mr. T. O. CALLENDER said that Dr. Thompson’s remarks to 
some extent justified the suggestion that the Council was pro- 
German. The members clearly wished to relieve the Council 
of the necessity of picking and choosing aliens for attention. 

The PRESIDENT pointed out that at the previous meeting 
he represented the Council, whereas on this occasion he had 
called upon individual members of the Council to epeak, and 
would also speak for himself as a Corporate Member. Most 
divergent views were held inside the Council. Personally, he 
would not vote for the exclusion of naturalised members; he 


‘drew from history arguments in support of the bona-fide 


immigrant. He then put to the meeting in rotation the 
various points that were in question, taking the resolution 
Which Mr. Rider had prepared as the basis. First, voting by 
ballot was almost unanimously rejected; the expulsion of sub- 
jects of enemy countries and of naturalised " aliens who had 
retained their original nationality was approved by an enor- 
mous majority; it was decided that naturalised aliens who 
were formerly subjects of a State now at war with this 
country, but who could prove to the satisfaction of the 
Council that they had lost their alien nationality, should not 
be excluded, and finally, by a majority of 2 to 1, it was 
agreed that no subject of an enemy country should be eligible 
for election to meinbership of the Institution in the future. 

On the proposal of the PRESIDENT, it was agreed that a com- 
mittee consisting of the Vice-Presidents, Messrs. Highfield, 
Sinith, and Wordingham, and Dr. Russell, and four members 
should settle the wording of the final resolution to be sub- 
mitted to the Institution, and Messrs. Atkinson, Swinton, 
Gill, and Rider were nominated for this purpose. The meet— 
Ing was then adjourned. 


CORRESPONDENCE. 


Letters received by us after 5 P. M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


After the War: British Engineering Trade with China. 


The ELECTRICAL Review of December 94th, 1915, reached 
Hong-Kong only a couple of days ago. It arrived on New 
Year's Day, Chinese Calendar (our February 3rd). In the Far 
Fast, China New Year's Eve is the most important day of 
the year; not only in business, but in family circles. For on 
that day every debt transacted during the previous twelve 
months must be settled. The Chinese shopkeeper is most 
patient concerning credit at all other times of the year. but 
he does expect, and demands, payment on, or before, China 
New Year's Eve. The reaction follows. During New Year's 
Day, and almost for a week afterwards, all business ie sus- 
pended. A perfect orgy of cracker firing and feasting marks 
the beginning of the holiday. If you are fortunate enough to 
have friends among the Chinese, you pay numerous calls in 
the morning of their New Year’s Day; then, when that duty 
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is done, you may enjoy that greatest of all delights for the 
aie engineer, read and digest the technical papere from 
ome.“ 

During the morning of February 3rd the writer called upon 
fome prominent local Chinese. In all cases the conversation 
flowed mainly along trade channels. It had been a good 
settlement. There was plenty of money about. It seems that 
the Chinese are anxious to invest their money in British com- 
panies in Hong-Kong and Shanghai. There has been a most 
extraordinary boom“ in shipping. The Chinese are born 
gamblers, and they rush to the fluctuating share market. 
Shipping and rubber companies have been entertaining them 
in a manner which causes them ecstasy. My friends, who 
are fortunate, tell me of shipping shares which have trebled 
in value in the past year. Even that staid and steady institu- 
tion, the Hone Hone and Shanghai Bank, which we Britishers 
think as stable as the Bank of England, even that has pre- 
&ented to the Chinese opportunities for gambling or specula- 
tion, whichever you like to call it. When the war com- 
menced there was a fall in the shares. If, in that August of 
1914, you had faith in the British Einpire and bought **Banke”’ 
at 700 dollars, you can sell them to-day for 830 dollars. Which, 
together with the demand for, and rise in, the shares of the 
British shipping companies, goes to show that faith in the 
British Empire has greatly increased in the Far East. It 
muet be very annoying to those Germans who are spending 
all of their Boxer indemnity money, and a good deal of their 
own spare cash, in proving to the Chinese that the British 
Empire is a back number, 

It is quite useless to expect the Chinese to do any work 
during their New Year holiday. If they were at war they 
would most certainly refuse to fight at such a time. There 1s 
an enforced vacation, not only for students, but for all con- 
tractors and mechanics. Since the writer is employed, nor- 
mally, either in teaching Chinese students the hidden mys- 
teries of British machinery, persuading contractors to install 
the same in his laboratories, or seeing that mechanics and 
coolies keep it in working order, he took a compulsory holiday 
from such things. Having paid his respects to his Chinese 
friends, he spent the rest of the vacation with those best of 
all English companions, the technical papers. And it seemed 
that wherever his eyes wandered, the home Journals were full 
of trade problems and discussions. 

In the issue of the ELECTRICAL Review mentioned above, 
the following, from the list of contents, proved of an enticing 
nature: First of all came the article '' British Business 
Methods which must go." Then ‘Trade Statistics of the 
Straits Settlements." Next Exports and Imports of Elec- 
trical Goods during November, 1915." Finally, the two pages 
devoted to “ After the War.“ which gave the views of mem- 
bers of those two very dissimilar British institutions, the 
House of Lords and the B. E. A. M. A. Although the report of 
the discussion by members of the B.E.A.M.A. was only 
awarded small type, it seemed more entertaining than the 
opinions of Earls and Viscounts. 

The first- mentioned article deals with problems of finance 
as applied to engineering schemes. So much has been written 
on this subject with reference to the market in China that 
little else remains to be said. It may be of interest, how- 
ever, to repeat that the Chinese people do not like to pay in 
advance. One reason why the theatre does not flourish in 
their country is that they don't like paying for an entertain- 
ment of whose value they are uncertain. There is the story 
of the German who introduced a kinematograph at Chengtu, 
a place many hundreds of miles inland. It is situated in the 
province of Szechuan, which European geologists and mining 
engineers report as containing in abundance almost all the 
minerals used by engineers. When the picture show com- 
menced no one would patronise it. “Fancy paving money 
for a thing you cannot see before you part with your cents.“ 
thev said in amazement. Finally the thing succeeded; but 
onlv because money was lost at first. The astute Teuton gave 
a few free performances, and probably collected his money 
as the people left the entertainment, well pleased with thein- 
selves and the show. 

The Trade Statistics of the Straits Settlements," which 
give the imnorts of electrical and other materials into the 
various Straits Settlements during 1914, are imnertant, for 
the people who have made the Straits Settlements are the 
Chinese, aided bv the British Governinent. The latter hag 
ensured for the former a fair field and just taxation. The 
former have developed the natural resources of the place. The 
largest individual donor to the Ilopg-Kong Universitv is a 
Chinese millionaire in the Straits Settlements. He emigrated 
from a place about 100 miles away from ITong-Kone, with 
less than the proverbial sixpence. A combination of stable 
government, undeveloped natural resources, and the amazing 
industry which is a characteristic of the Chinese. has made 
this man a millionaire. One of my students tells me that 
even he, a great example of up-tedate enterprise in the 
Straits. uses the most elementary methods for working his 
valnable tin mines. Apparently, nearly a quarter of a million 
pounds’ worth of electrical machinery and similar materials 
was sent from Great Britain in 1914. A great deal was sent 
nn 1 countries. It is the Chinese who ure creating the 
do ^nd. 

- the “ Exports and Imports of Electrical Goods during Nov- 
ember, 1915," show. as a feature, the large Russian business. 
China and Siam where. the Chinese also flourish—took about 
the emne as Canada. But Hong-Kong took nearly twice as 


much, and Hong-Kong is the distributing centre for South 
China. Again, the Straits Settlements took more than Hong- 
Kong. Japan and Korea took more than twice as much as 
the Straits. It is very probable that a great proportion of 
the goods for Japan were re-shipped to North China. The 
writer has evidence of the Japanese buying quantities of 
expensive surveying instruments in England for use on 
Chinese railways. ‘These places, in the Far East, took 10 per 
cent. of the British exports of electrical goods, despite the 
fact that, during the same month, Russia took 20 per cent. 
of the total. After the war . . it Seins feasible that, with 
all of the money available at China New Year, 1916, with 
knowledge of the fact that money is to be made in engineer- 
ing enterprise in the Far East, with the natural resources 
available and undeveloped—it is feasible that after the war 
the electrical imports to the Far last will increase. 

The report of the discussions under the title After the 
War shows that, despite the terrific strain of the awful 
struggle in Europe, our Statesmen and our business men are 
really thinking out these problems of overseas markete. 
Viscount Haldane . . . prophesied that when ce came 
we should be found less prepared for it and its problems than 
we were for war." But were we really so unprepared for 
war? It apparently took our Statesmen several months to 
reach a conclusion which Mr. Lloyd George announced with 
all the pride of a man making a wonderful discovery. ''Thi 
is an engineers’ war," he said, months and months after the 
technical papers had reminded their readers of what every 
engineer knew instinctively in August, 1014. The Statesman 
will be unprepared for the realisation that when the fighting 
in Europe is over there will be another war in the markete 
of the world. That, also, will be an engineers’ war. 

At the B.E.A.M.A. meeting Mr. Lee Murray put the great 
problem which must be solved by Britishers in a dozen words: 
Having got the equipment," he said, it was necessary to 
get the foreign market." This was perhaps a less explicit 
way of saying what Mr. T. C. Elder pointed out earlier in the 
meeting: ‘British engineering had given an amazing 
example of industrial development. Its productive capacity 
had increased enormously during the past 15 months, and the 
shock of peace would be more staggering if the industry did 
not make timely preparations. The capital invested, the 
plant laid down,.and the workers trained, to meet war needs, 
must all be utilised." This is a real problem which needs 
carefully thinking out. The solution involves the develop- 
ment of the natural resources of other parts of the world. It 
dazzles the imagination to think of the trade boom which 
will come about when the natural resources of China are 
utilised for the use and convenience of man. Mr. Dunlo 
was not strictly accurate when he said Japan had secure 
virtual control of Chinese internal trade.“ There is still 
plenty of opportunity for British manufacturers. The market 
wust be cultivated. 

We have seen the seamy side of German morality, even in 
the Far East. We have read of the Bryce Commission, the 
Lusitania, and the other infainies. In 1912—two years before 
the war—the writer epoke about the need for Britishers to 
combine against these traders. We know their brutal out- 
look, and we loathe them. But, just as we have copied their 
lead in the matter of high explosives and machine guns, eo 
mu we copy some of their’ enterprising methods to secure 
trade. 

When the German Government established themselves in 
Shantung Province, North China, they quickly discovered 
that the Chinese farmers were poor. They found out that the 
soil was worked out, and fertilisation was done in an elemen- 
tury and crude fashion. They sent out fertilisers from Ger- 
many. They notified manufacturers, and they provided a 
market for them. German moneylenders supplied the neces- 
sary credit. When the money came in from the first crop, 
which was a splendid one, they obtained good interest. Thus 
the Chinese farmer benefited; so did the German manufac- 
turer of fertilisers, the German moneylender, the German 
shipping company. The prestige of the German increased 
with his trade. 

Just as in this war in Europe, the British engineering manu- 
facturer is overhauling, and will finally smash, Krupps, so 
will he obtain his full share of the trade which must he 
obtained when the war is over. He has done well in the 
past, but he will do much better in the future. 

Wherever you go in China you will find the seven cent 
Mei. Foo (amiable and trustworthy) lamps of the Standard 
Oil Co. These lamps have created an enormous demand for 
kerosene, so that all over China you find the kerosene tin 
used as a receptacle for the household fluids. A certain firm 
of tobacco manufacturers are as ubiquitous. Just at present 
China hae awakened to the advantages of electric light. The 
metallic filament lamp is competing with the seven cent Mei 
Foo, even in places where they seldom see a white man. The 
beat of the steamship and motor-boat is heard on the inland 
waterwavs. It is all pioneer work, but it is encouraging to 
those who believe in progress. It was Great Britain who 
first saw the possibilities of trade with China. in the days 
of King George III. We have sufficient faith in the British 
manufacturing engineer to believe that he will reap a good 
erop in the Chinese market after the war. He will do so 
because he will make the necessary effort. 


C. A. Middleton- Smith, M.Sc. 
Hong-Kong University, February 6th, 1916. 
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An Engineer’s Wages. 


I have read with interest the remarks passed under the 
above beading in your current paper, and as a graduate of 
similar qualifcations as the advertiser in question, I wish to 
state since the conclusion of my college training, that is last 
June, I have been unable to obtain a suitable position, whether 
of a technical or practical character. M 

Twice my applications were not favoured even with a 
formal reply. All I am offered is a mechanic’s work with 
"low wagee," and I have come to the conclusion that experi- 
enced, mostly practical, men are those wanted, while qualified 
technical men, fresh from the college, find little encourage- 
ment in their work. 


Experience. 
London, March 12th, 1916. 


Wireless Wiring." 


I eee in your issue of the 3rd inst, that pou have reproduced 
my letter to Mr. F. Miller, of the G.E.C., and I only hope 
that those who read it will not be led away with the idea 
that we are having a time of all play and no work. The 
original intention was to give an entertainment to our own 
men at Christmas, and to run the show for three evenings, 
but owing to the huge appreciation it met with we continued 
for the week. Afterwards we were commanded to run.a 
week at each of two other places where English troops were 
congregated. This we did, and, I am pleased to say, gave a 
pleasant evening to an aggregate of over 15,000 men. 

I have been out here since the very commencement and 
am fairly well hardened, but am looking forward to that 
much-spoken-of period after the war." 


Arthur E. Watts (Corpl.). 


[Corpl. Watts need have no misgivings; our readers well 
know that their friends and brothers at the Front are not 
out there for fun, and there is not one who would grudge 
them the pleasure of an entertainment on the rare occasions 
when Corpl. Watte and other enterprising and able organisers 
have the opportunity to provide it. We only wish euch oppor- 
tunities were more frequent, and we congratulate our corres- 
pee upon the striking success of his eſſorts.— EDS. ELEC. 

v. 


Meter Transformers. 


I should be extremely obliged if you or any of your readers 
could tell me the name and publisher of any book dealing 
exhaustively with the design and special characteristics of 
small current and potential transformers for meter work only. 


Meter Engineer. 


The I.E.E. and Alien Enemy Members. 


The signatories to the following letter addressed to the 
Institution prior to last Wednesday's meeting will be obliged 
if you will be kind enough to publish it in your next week’s 


issue. 
W. T. Anderson. 
[Copy.] 
P. F. RowrLL, ESQ., Secretary, 
The Institution of Electrical Engineers. 
Victoria Embankment, Loudon, W.C. 


Dear Srg,—Several members of the Institution who cannot 
attend your meeting in London to-morrow feel that it may 
assist those present to arrive at a satisfactory resolution if 
they have before them a copy of the addition to the rules of 
the Engineers’ Club, Manchester: which was adopted when 
the members had the same problem before them. The rule 
in question reads :— 

No one of German, Austrian, Turkish, Bulgarian, or other 
alien enemy birth or nationality, whether naturalised or not, 
may. be introduced into the Club, either as a member or as a 
visitor.’ 

It is agreed that this wording is not suitable for the Institu- 
tion, but they suggest it might be modified somewhat as 
follows :— | 
. No one of German birth or nationality, whether natura- 
lised or not. may remain a member of this Institution after 
(date) or be introduced into the Institution in the future, 
either as a member or a visitor.“ 

Further wording will be necessary to bring this rule into 
general conformity with the existing Articles, but this may 
safely be left to the Council's legal advisers. 


(Signed) 8 L. Prarce. 
W. WALKER. 
H. T. WILKINSON. 
H. Arrcock. 
W. 'T. ANDERSON, 
Manchester, March 7th, 1916. 


Reflectors for Half. Watt Lamps, Etc. 


In yonr issue of December 17th. 1915, we offered for sale 
Y fig. 8 a pattern cf reflector for half-watt lanterns, subse- 
quently alleged by the Benjamin Electric, Ltd., to be an in- 


fringement of one of their Registered Designs. At the time 
of eaid issue we were unaware of the existence of said regis- 
tered design. Without prejudice to any rights we may have, 
we entirely withdraw said pattern fig. 8, and all lists which 
may contain said pattern. Said liste by numbers 6,811-2 
6,819-20, 6,808 and 6,809 also show additional patterns alleged 
by the Benjamin Electric, Ltd., to be infringements of cer- 
tain of their registered designs, and these additional patterns 
we aleo, without prejudice, entirely withdraw. 
Townshend's, Ltd., 


E. TOWNSHEND, Director, 
Birmingham, March 10th, 1916. 


WAR ITEMS. 


Exemption Applications.— The Trafford Park Estates Co., 
Ltd., appealed io the Stretford Iribunal last week for the 
exemption of a consulting electrical engineer on the ground 
that ne was employed in an occupation in which it was in 
the national interest that he should be retained. He had 
allested, and was in group 21. In answer to the Tribunal, 
he said he resided and had his business in London, but for 
the greater part of each week he was in the service of the 
company in Manchester. The point was raised whether the 
attested man, being a consulting engineer, was an employé 
of the company, and one member suggested that the point 
might be referred to the Central Iribunal in London. In 
the end, however, the claim was disallowed. 

Among a number of conscientious objectors to military 
service, who appeared before the Oldham Tribunal. last 
week, were two men employed as instrument mal;ers at the 
electrical works of Messrs. Ferranti, Ltd. They said they had 
not left their employment because they were on civil work, 
and the meters they made were for private houses. It was 
pointed out to them that they could not tell whether the 
work was civil work or not, and that the logical position 
for them was to have left their employment and found other 
work which they could be certain had nothing to do with 
the war. The members of the Tribunal made it clear that 
they did not suggest that the men were doing wrong in 
working at the electrical works named, but it was sug- 
gested that they were not acting consistently. The men 
were referred for non-combatant service. | 

At the Wigan Tribunal application was made by Mr. H. 
Bull, assistant electrical engineer, for the exemption of a 
meter inspector and repairer and tester of installations. It 
was stated that his services were of great value. There 
were men doing twelve hours’ shifts in several of the 
departments, and if they left it was not known how they 
would be replaced. "The electricity department had already 
lost 25 to 30 per cent. of its employés. Three months’ post. 
ponement was granted. 

The Cardiff Tramways and Electric Lighting Committee 
was asked to consent to an appeal being made to the 
Tribunal for three lighting attendants. The request was 
made on the ground that the department was already much 
depleted in staff, and that male labour could not be obtained 
for the work, which was unsuitable for women. The Com- 
mittee declined to appeal for the men, and Councillor J. 
Taylor said that if the need came and the work must be 
done, Councillor F. W. Blower and himself were prepared 
to help to do it. 

At the Herne Bay Tribunal Mr. A. R. J. Creasey, elec- 
trical engineer. asked for absolute exemption on business 
grounds, and because he was doing work of national utility. 
On his application the case was heard in private. On the 
re-opening of the court the Tribunal allowed a fortnight’s 
exemption, adding: This will give you, with the two 
months which you have got under the Act, ten weeks in all.“ 

The *‘ Times” states that, at the County of London 
Tribunal, an assistant electrical fitter and storekeeper, 
whose firm is engaged on an Admiralty contract, was 
allowed a month's postponement so that he may complete 
the job on which he is at present engaged. 

At the Darlington Tribunal an application by an elec- 
trician, carrying on business on his own account, was re- 
fusel. It was stated that since his case was heard on a 
previous occasion he had made no effort to wind up his 
business. 

At Eastbourne an electrician claimed that he was in busi- 
ness for himself, and if called to the Colours he would have 
to“ close down." His application was refused. | 

At the Bury St. Edmund's Tribunal application was made 
on behalf of the manager of the electricity works, and ex- 
emption granted so long as he remains in his present 
position. Exemption was sought on behalf of the chief 
working electrician employed at the works, and in his case 
also exemption was granted so long as he continued in his 
present emplovmedht., : 

Before the Clacton Tribunal the electrical engineer en- 
gaged bv the Urban Council applied for exemption in 
respect of an electrician and switchboard attendant. The 
application was based on the grounds that the man was 
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employed in public service as a temporary substitute for an 
enlisted. man, that it took seven months to train him 
for the work; and that the statf at the electricity works was 
already reduced to a minimum. Exemption was granted 
conditionally on the man remaining at tne present occupa- 
tion. 

. Before the Hampstead Tribunal, an electrician engaged 
in business at Kilburn applied for exemption for an employé. 
Asked whether his application was made on the ground of 
national importance, he replied that he would have to give 
up the whole of his business. He had tried to get some- 
body else to do the work, but mechanics could not be found. 
The Tribunal said that no appeal on the ground of national 
importance had been made, and exemption was not granted. 

The '* Times " states that a manufacturer of dry batteries 
applied to the Islington Tribunal for the exemption of a 
young man to whom he had imparted his trade secret. The 
applicant said the making of dry batteries was largely a 
German business, and there were only two manufacturers 
besides himself in this country who had been successful in 
making the proper article. e had three sons at the front. 
He was negotiating for Government contracts. Rather than 
instruct another stranger in his secret he would give up the 
business, which emploved 80 to 100 people, and sacrifice 
£10,000. Ihe Tribunal decided that the applicant must get 
a badge for the man if he was to be exempted. 

The Wolverhampton Tribunal granted a three months" 
extension to the managing director of a firm of manufac- 
turers. The applicant stated that he had discovered to some 
extent a secret process in the treatment of steel for elec- 
trical purposes, which had been previously exclusively used 
in Germany. i 

The Imperial Tramways Co., Ltd., applied to the Stock- 
ton-on-Tees Military Tribunal for the exemption of the 
company’s chief storekeeper and cashier on the ground of 
indispensability. One hundred and ninety-eight members 
of the staff had joined the Forces, and there was not now 
an unattested man of military age in the company's employ. 
The Chairman granted postponement for three months, with 
liberty to apply again. 

At Nelson Tribunal, on March 9th, the Tramways Com- 
mittee appealed in respect of the traffic clerk. Captain 
Smith (for the military) said the clerk was not fully ex- 
perienced, and was only put in the position recently. The 
Tramways Committee could put a rejected man in his 
place. The tramways manager said the trams would have 
to stop if the man went. It was absolutely impossible to go 
on working. The department had been reduced materially. 
Only 13 were envoys on work similar to that they did 
before the war. month’s exemption was granted. 

At Blackpool Tribunal, on March 9th, Mr. Furness, elec- 
trical engineer, appealed for four single men employed in 
his department. The Mayor said the men were indispen- 
sable. There were 107. men at the beginning of the war, 
and 43 had enlisted. Mr. Furness had been one of the 
keenest recruiters on the committee. These were technical 
men whom it would be impossible to replace. Mr. Furness 
said the men were sub-heads of departments. He was not 
there on personal grounds, but as representing the Corpora- 
tion. One was engineer-in-charge, and when on shift duty 
was responsible for all the machinery. If he could replace 
them with married men or men unfit for service he would 
do so. It was beyond human endurance to expect men to 
go on week after week doing two men’s work. There were 
30 to 50 advertisements appearing every week in the elec- 
trical papers seeking engineers and offering them war badges 
as a protection from military service. He would not keep 
any man out of military service if his place could be filled. 
Conditional exemption was granted. 

At Southport, last Friday, Messrs. F. W. Smith & Co., 
Ltd., electrical engineers, of Southport and Manchester, 
sought exemption for James W. Smith, the manager of 
the Southport office and a director of the firm. It was urged 
that he was in a “ starred " trade, but the military repre- 
sentative said that he could find nothing in the list of re- 
served occupations except relating to electricians connected 
with public electricity supply works. Postponement to May 
lst was granted. 

Electrical and other Companies to be Wound Up.—Fur- 
ther orders, issued by the Board of Trade under the Trading 
with the Enemy Act, 1916, require the following businesses 
to be wound u»:— 

Electrical Co., Ltd, 122-194, Charing Cross Road, 
London, W. C. Controller: Maurice Jenks, 6, Old Jewrv, 
London, E.C. : 

Balashol Belting Co., Ltd., 13, Lambton Street, Sunder- 
land. Controller: William) Swan, 31, Moxley Strect, New- 


castle-on-Tyne. 
British Graetzin Light, Ltd., 26-36, Chapter Street, 
Controller: Thomas Wise, Bassishaw 


Westminster, S.W. 
House, Basinghall Street, E. C. 

Jaeger Bros., 9, Rathbone Place, Oxford Street, W., 
manufacturers and suppliers of electric lighting accessories. 
Controller: Maurice Jenks, 6, Old Jewry, London, E. C. 

Hanover Rubber Co., 105, Goswell Road, London, E.C., 
rubber goods merchants. Controller: Geoffrey Bostock, 21, 
Ironmonger Lane, E.C 


Exports to China.—The “ London Gazette," of March 
10th, contains a further list of seventeen bodies or persons 
to whom articles to be exported to China may be assigned. 


Women in Industry.—The President of the Board of 
Trade, after consultation with the Home Secretary, has 
appointed an advisory committce with the following terms 
of reference:— 


1. To advise the Board of Trade and Home Office on questions arising 
from time to time out of measures required to be taken by those departments 
to give practical effect to the policy of His Majesty's Government of extending 
the employment of women in industrial occupations so as to enable essential 
industries to be maintained in spite of the depletion of their supply of male 
labour by recruiting for war purposes; and 

2. To watch and report from time to time on the progress made in different 
localities and industries in the extension of the employment of women. 


Mr. F. Lavington, of the Board of Trade, and Mr. M. H. 
Whitelegge, of the Home Office, have been appointed joim 
secretaries to the committee. 


Birmingham and Enemy Contracts.—At Birmingham City 
Council last week Sir William Bowater, replying to a ques- 
tion, stated that the Manchester resolution urging that no 
contracts should be entered into with enemy firms, had been 
discussed by the General Purposes Committee, but it was 
not considered necessary to deal with tne question. Some 
councils in the country,“ he added, seem to have time to 
pass abstract resolutions, but we have not here." The 
General Purposes Committee thought the best thing to do 
i to order the resolution to lie on the table.—'* Morning 

ost." 

An Ediswan Piano.—A concert was recently held at the 
Edmonton Military Hospital, at which a piano, stool, and 
invalid chair were presented by the Ediswan staff and em- 
ployés. The idea of the presentation originated with Miss 
F. Wootton, a member of the Ediswan staff at Ponders 
End, who started a collection amongst the staff and em- 
ployés of the company, a grand total of £33 being got 
together. The talent on the occasion of the concert was 
chiefly contributed by those in the service of the Edison and 
Swan Co. 

An Electrician !—At the Richmond (Yorks.) Tribunal, an 
electrician apnlied for exemption on conscientious grounds. 
Replying to questions, he declared that he would do nothing 
to oppose the landing of Germans in England, and expressed 
the opinion that he would be as well off under German as 
British cule. If women were violated he would not inter- 
fere, but would look upon such incidents as accidents. <At 
this stage the Tribunal declined to listen further, and refused 
the appeal. 

Enemy Trade in Egypt.—The '* Times“ correspondent at 
Cairo says that the Egvptian Government has appointed a 
special Commission on Commerce and Industry to examine 
the extent to which the industries and commerce of the 
country have been affected by the war, and to propose 
measures for opening up new markets for Egvptian products 
and for replacing articles formerly obtained from enemv 
countries by articles either locally produced or imported 
from non-enemy countries. 

War Relief Funds.—Since September, 1914, the employés 

of.the India-Rubber, Gutta-Percha & Telegraph Works Co., 
Ltd., at Silvertown, have been contributing to various funds, 
and the total is now £1,300. Nearly £700 has been sent 
to the Prince of Wales’s Fund, nearly £350 to the British 
Red Cross Society, £260 to the Belgian Relief Fund, and 
lately contributions to the Serbian Relief. Fund and the 
Anglo-Russian Hospital at Petrograd, have been started. 

* No Room for Germans."—This is a familiar battle- 
cry of our Australian brothers in their fight against German 
trade influence, and we read that the Sydney Legislative 
Assembly has passed the first reading of a Bill to disqualifv. 
during the period of the war, all enemy-born subjects trom 
voting at municipal and parliamentarv elections. 

The Foreign Trade Department.—The daily press states 
that a list of business men to act in an advisory capacity 
has been submitted, at the request of the Foreign Trade 
Department, by the London Chamber of Commerce. 

Swansea Corporation Contracts.—A special committee of 
Swansea Corporation has resolved that no contract shall be 
entered into with anv person of German or Austrian birth, 
or with any firm controlled by such persons. 

Russia and the Trade War.—More than a thousand 
members of the Russian War Industries Committees have 
assembled in Petrograd to report progress and to concert 
more intensive action.—'* Times." 

No German Members.—The Council of the London 
Chamber of Commerce has resolved that no German or 
Austrian born subject, naturalised or not, shall be eligible 
for election as a member of the Chamber until otherwise 
determined by the Council. 
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Electric Motor Vehicle Construction in the United 
States.— According toa report lately issued by the U.8. Bureau 
of the Census, in Washington, the number of electric motor 
vehicles constructed in the United States during the year 1914 
was 4,715, an increase of 22°9 per cent. over the output in 1909, 


Electrical Trades Benevolent Institution.—The 
annual meeting of this Institution will be held at the Institution 
of Electrical Engineers, on Monday. 27th inst. at 2.30 p.m. The 
report and accounts for the year will be submitted, and members of 
the Committee of Management and the auditors will be elected, 
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NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Lineman's Shoe. 


An American company has developed a new insulating shoe for 
electrical workers; throughout their entire life a pair of these 
shoes, the manufacturer states, will provide the wearer protection 
against circuits at pressures up to 20,000 volta, and will not cause 
the discom forts of many rubber shoes. 

The shoes contain no cement and have no seams, but are vul- 
canised into a solid piece under high pressure on aluminium molds. 
No hand work is employed in the process, 

The white soles are made of a rubber composition like that 
employed in certain types of coal miner's shoes, which have been 
found to give 18 months of constant wear. When this white sole 
wears through, a layer of red rubber, which will itself withstand 
a pressure of 20,000 volts, is exposed. The appearance of the red 
rubber is a signal or reminder to the wearer that, although his 
shoes will still withstand 20,000 volts, a new half sole should be 
immediately cemented or vulcanised in place. No metal is used in 
any part of the shoe.— Electrical World, 


Western Electric Interphones. 


The WESTERN ELECTRIC Co, LTD., of Norfolk House, Victoria 
Embankment, W.C., have ught out a neat and well-made 
pattern of intercommunication telephone, as illustrated in fig. 1. 

The case is of walnut, with plated fittings, and the hand mioro- 
telephone switch is arranged so that the same instrument can be 
adapted for use either as a table set or wall pattern; pressing the 
button of the line required, both selects the line and rings up the 
station, and to answer it is only necessary to remove the hand-set 
from the switch, Replacing the hand-set automatically restores 
allthe keys to the normal. The system is arranged for central- 
battery working, so that only two batteries are required, one for 


,fpeaking and the other for ringing. Standard sizes are made for 


6, 12, 18 and 21 buttons. It is claimed that by the judicious com- 


bination of light metal framework, light woodwork. and ornamental 


plated fittings, an instrament strong enough to stand the heaviest 
service, and yet neat in appearance and of small dimensions, has 
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Fic. 1.—WESTERN ELECTRIC Co.8 INTERPHONE. 


been devised, and certainly we can find no fault with the result, 
either inside or outside the case. For convenience of examination 
and adjustment, the top cover opens on a hinge, and, for access to 
the cabling. the whole body is hinged to the backboard. The 
hand-set is fitted with a capsule transmitter and a bipolar receiver. 


Electric Invalid Chair. 


There has reoently been illustrated in the Daily Mirror and 
elsewhere, an electrically-propelled invalid chair of a type which 
is excellently adapted for the use of convalescent patients in 
hospitals, and, indeed, for use on the sea-front promenades around 
our coast and at inland health resorts. 

This chair, which has been constructed by the ELIESON ELECTRIC 
Tnacriox Co., of 85, Newman Street, W., and is the invention of 
Mr.C. P. Elieson, is equipped with an Elieson 40-volt traction 
battery, carried under the seat, which supplies current to a low- 
speed motor, of about 3-H P. rating, which is fitted under the hood 
in front of the vehicle, and drives by means of a vertical shaft and 
worm gear, giving & 20 to 1 speed reduction, the two front wheels 
of the chair. The occupier of the chair controls its movements by 
a small lever placed on one side of the chair, which gives four speeds, 
and in & fifth position applies & band brake sufficiently powerful 
to hold the vehicle on & hill. A small interlocked reverse switch 
near the control lever provides for the same speede, &c., being 
obtained by the latter in a reverse direction. 

The chair weighs roughly 24 cwt., the battery accounting for 


60 1b., and the apparatus over the front wheels about 80 lb., of 
whioh the motor weighs 35 to 40 Ib. 

On a normal charge the carriage will travel some 20 miles on a 
level surface, the battery discharging at the rate of 4 or 5 amperes 


Fia. 2.—ELIESON ELECTRICALLY-PROPELLED CHAIR, 


under such conditions and the speed being 4 or 5 miles an hour. 
We illustrate in fig. 2 the electrically-propelled chair, with the 
inventor, Mr. Elieson, at the helm; we understand that the 
vehicle attracted considerable attention at one London hospital 
where its capabilities were informally demonstrated, and jadging 
by the interest taken in the first announcement of its appearance, 
there should be a considerable future for it. 


LEGAL. 


THE WAR AND GERMAN TELEPHONE CONTRACTS. 


IN the King's Bench Division, on Monday, Mr. Justice Bray had 
before him an action brought by the Birmingham Private Tele- 
phone (New System) Co., Ltd., against the Deutsch Privat Telephon 
haft and H Fould & Co., of Frankfort-on-Main, and Mr. 
Alfred Gunz, formerly chairman and managing director of the 
plantiff company, and now interned as an alien enemy, for a 
declaration that three contracts, dated January 4th, 1911, were . 
determined by the outbreak of war, and ceased to be binding. 

Mr. DISTURNAL, K. C., appearing for the plaintiffs, said that they ` 
were an Eoglish company incorporated in August, 1911, and carried 
on bueiness as dealers in private telephone installations. The com- 
pany was promoted by Mr. Gunz to take over and work in the 
Midland Counties three contracts between himself and the German 
company, by which he held the exclusive right to dispose of 
the German company's goods in the counties of Stafford, Worcester, ' 
Warwick and Salop, and agreed not to buy or deal in any other 
apparatus than that sold by the German company. The contracts 
were to last for 35 years, and they were terminable by six months' 
notice. Mr. Gunz aleo undertook to form a company to take 
over the obligations and benefits of the contracts. Though the 
plaintiff company was formed in 1911, Mr. Gunz did not make a 
formal assignment of the benefits and obligations of the contracta . 
before the outbreak of the war, but the companies worked together 
as if euch an assignment had been made and the plaintiff company 
had been substituted for Mr. Gunz. In November, 1914, however, 
he purported to execute an assignment of the contracts to the 
plaintiff company. Mr. Gunz had since got rid of his shares in, 
and ceased to be a member of, the company, which was now being 
worked with English capital and by English directors. But it was 
impossible for the company to carry on business unless it could . 
enter into contracts for the purchase of goods from English manu- 
facturers. Therefore, the company came to the Court and asked 
for a declaration that the contracts between Mr. Gunz and the 
German company were determined by the outbreak of the war. 

Mz. F. T. JACKSON, managing director of the plaintiff company, 
said that the capital of the company was £2,500. Up to the out- 
break of war the plaintiff company had disposed of about 2, 000 
instruments and the average price was about 55s. each. Since 
the war Mr. Gunz had ceased to be & director and shareholder of 
the company. The present directors and shareholders were all 
British subjects. There were about seven similar companies in 
this country. 

MR. Hodd (for Mr. Gunz) said his client had no interest in the 
contracts, and did not want to do anything to interfere with any 
right the plaintiff company might have to any declaration hie 
Lordship thought fit to grant, But, as he had been made a 
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defendant to the action, he desired to take the point that German 
contracte should be construed according to German law. 

Mr, JUSTICE Bray thought that unless the contrary was proved 
the presumption was that the German law was the same as the 
English law. 

Mr. Hoae said there might be a difference between the German 
law and the law of this country on the point whether the contracts 
were dissolved or suspended by the outbreak of war. As to the 
royalty of 1°60 mark, counsel submitted that the liability to pay 
that eum was not extinguished by the war. Under the contracts 
certain apparatus had to be supplied by the German company to 
Mr, Gunz, who had a specified time within which to take them 
over. At the outbreak of hostilities a great deal of stook belonging 
to the defendant company was in the possession of the plaintiff 
company. If it had not been taken over that stock remained the 
property of the German company, and the plaintiffs had no right 
to take it. Therefore in any declaration his Lordship made it was 
necessary to safeguard the position with regard to apparatus not 
taken over by the plaintiff at the outbreak of war. ; 

MR. JUSTICE BRAY granted a declaration that the contracts were 
determined at the outbreak of the war, The royalty of 1°60 mark, 
he said, formed no part of the price of the goods, but was part of 
the consideration which the German company received as long as 
the contracts continued. As the contracts had been determined, 
the right to the 1°60 mark ceased. He did not think it was neces- 
sary for him to deal with the last question raised by Mr. Hogg 
with regard to the goods consigned by the German company. 

Judgment was entered for the plaintiff company, without costs. 


BRITISH THOMSON-HousTON Co., LTD., r. STONEBBIDGE 
ELECTRICAL Co. LTD. 


Mr. Justice YOUNGER in the Chancery Division on March 10th 
heard a procedure summons taken out by the plaintiffs in this 
action asking for further and better particulars of the defendants’ 
particulars of objection to the plaintiffs’ patent. 

Mn. HUNTER Gray, for the plaintiffs, said they were suing in 
respect of an alleged infringement of patent, and by the present 
summons they were asking for further particulars of the objeo- 
tions raised by the defendants against the validity of the plaintiffs’ 
patent. The point raised by the summons wasa somewhat impor- 
tant one, and dealt with the objection of the defendants that the 
plaintiffs’ invention was not good subject matter for a patent by 
reason of the common and public knowledge at the date of the 
letters patent. There was a difference, contended counsel, between 
common and public knowledge. Common knowledge was what 
was known to be in the possession of every person in a particular 
trade or business. On the other hand, public knowledge was 
only something that was available to everybody who desired to 
possess it. No particulars of common knowledge were required. 
Where a patent was alleged to be bad because certain knowledge 
was to be found in some document, then, he argued, particulars of 
the document should be given. He submitted that on every ground 
on which & patent was disputed the defendant must give such 
particulars as would enable the issue to be brought properly before 
the Coart. It would not be right that the plaintiffs should be met 
at the trial with a document of which they had never heard. 

Mn. Frost, representing the defendants, submitted that there was 
no such distinction to be drawn between common and public know- 
ledge as that attempted to be drawn by Mr. Gray, because public 
knowledge was common knowledge. There it was enough for the 
defendanta to say it was public knowledge that tungsten could be 
drawn, and it was not n to give page and passage in some 
dqcument. Plaintiffs did something so obvious that it could not 
be an invention. There was no need to give the reference on which 
they relied. 

MR. JUSTICE YOUNGER: Must not the plaintiffs know the basis 
or grounds for your objection that it was public knowledge ? 

Mr. Frost said he would prove that by evidence. The plaintiffs 
asked for documents, as if public knowledge could only be proved 
by documents. If they had to give particulars the plaintiffs would 
say that having alleged a specific document they were not entitled 
to rely on any other document unless they amended their pleadings 

Mr. Gray was heard in reply, and at the conclusion of the 
arguments his Lordship reserved judgment. 


BELFAST SLANDER ACTION, 


THE MASTER OF THE ROLLS, in the Irish High Court, refused, 
with costs to the plaintiff, an application on behalf of the defen- 
dant inthe action by Mr. A. B. Farrell, resident superintendent of 
the Belfast central electrical station, against Mr. T. W. Bloxam, 
Belfast city electrical engineer, for alleged slander in connection 
with work at the station, for leave to issue an interrogatory. It 
was urged that plaintiff had obtained an order for interrogatories, 
and that defendant had complied with theorder. Defendant now 
wished to interrogate the plaintiff as to the reason why he believed 
the alleged slanderous words were spoken maliciously. The 
application was opposed on plaintiff's behalf. 


— 


BRITISH ELECTRIC TRACTION Co., LTD. 
[CAPITAL REDUCTION, | 


IN the Court of Appeal composed of the Master of the Rolls and 
Lords Justices Phillimore and Warrington on Friday, the hearing 


was resumed of the appeal of the Public Trustee, as the executor 
of the late Mr. Leopold Salamons, the holder of £12,960 non- 
interest bearing income certificates of the British Electrio Traction 
Co., Ltd., from an order of Mr. Justice Astbury, sanctioning, upon 
the petition of the company, a reduction of its capital, and also sano- 
tioning the scheme of arrangement s0 as to bind the various classes 
of shareholders and also the holders of income certificates iseued 
by the company. By the scheme of arrangement as sanctioned by 
the judge, the non-interest bearing income certificate holders were 
given in full satisfaction of their certificates 10 per cent. of their 
face value in new cumulative fully-paid preference shares, and 
25 per cent. of their face value in fully paid ordinary stock. The 
case for the appellant was that he was not bound by the scheme, 
as it might be that the acceptance by him of the shares as fully 
paid would involve him in some future liability. 

At the conclusion of the arguments of Counsel, their Lordships 
dismissed the appeal with costs. 


BUSINESS NOTES. 


American Electrical Exports.—The American Elec- 
trical Review and Western Electrician says that the total value of 
the electrical exporte for last November broke all previous monthly 
records. The November total exceeded that of a year ago by nearly 
67 per cent. For the four electrical classes for which quantities 
shipped are given in the Government reports, there were exported 
last November the following :—Electric fans, 3,948; arc lamps, 
114; carbon-filament lamps, 121,672; metal-filament lamps, 
1 The olaasified electrical figures for the month are as 

ollows :— 


Nov., 1915, Nov., 1914. 


Batteries oe ‘ve sis .. $184,908 $14,136 
Dynamos or generators si i 58,850 112,784 
Fans sae As PEN sv’ 55,849 3,825 
Insulated wires and cables ... .. 302,089 78,652 
Interior wiring supplies, &c. (inolud- 
ing fixtures)... (ad PS eae 79,580 53,189 
Lamps—áAro ... ess ses sis 2,115 860 
Carbon-filament eee ese ese 13,186 5,408 
Metal-filament [I1 eve [III 98,703 22,319 
Meters and other measuring instru- 
ments ivi sis v ees 85,113 82,061 
Motors ...  . . 293,540 337,792 
Telegraph instruments (including 
wireless apparatus) eee ose 12,154 3,350 
Telephones  ... aes TIER TS 30,308 143,777 
Transformers ... 955 (^ «e» 170,632 115,955 
All other "m ssi T eee 1,957,825 690,555 
Total es ... $2,744,847 $1,644,723 


Book Notices,— Universal Electrical Directory. 1916. 
London: H. Alabaster, Gatehouse & Co. Price "A" Edition, 
12&; "B" Edition, 21s.— The thirty-fifth annual edition of 
this directory has just been published. It takes its now 
very familiar form, and is divided up into a number of sections, 
giving home, Continental, Colonial, and general, also American, 
names and addresses in alphabetical order, and arranging 
the principal of these in olassified trades’ sections. The British 
geographical section appears as usual, and should prove as useful as 
ever, as should also the exhaustive and valuable collection of par- 
ticulars concerning electric light and power systems in all parts of 
the world. Fof those at home who are interested in Colonial and 
foreign trade development it possesses a special usefulness at such 
a time as this, and for the buyer abroad it brings together in an 
up-to-date form all the particulars that he requires in order to get 
into touch with makers of British manufactures of which he is in 
need. 


Proceedings of the Physical Society.” Vol. XXVIII, Part 2. 


February 15th, 1916. London: The Electrician Printing and 


Publishing Co., Ltd. Price 4s. net. 


“Electrical Apparatus-Making for Beginners,” By A. V. Ball- 
hatchet. London: Percival Marshall & Oo. Price 2s. net. 

The Central, Vol. XII, No. 38, contains articles on The 
Hardening and Annealing of Metals,“ by R. G. Parker, and The 
Photographic Industry," by F. F. Renwick, as well as the usual 
„Old Student Notes," Reviews, &c. 

" Wiring Rules" of the Institution of Electrical Engineera, 
Seventh edition. London: The Institution, or Mesars. E. & F. N. 
Spon, Ltd. Price 6d. (post free, 7d.). 


Electric Light Switching Competition.—We are 
informed by Messrs. A. P. LUNDBERG & Sons that all past 
records have been well beaten in regard to the number of answer 
papers received in respect of the examination questions sent out 
by them last month. We also understand that the quality of the 
papers is exceptionally high in all three grades. For the first time 
the ladies have entered the field. There are still the papers to 
come in from oversea competitors, who are naturally given a 
longer time to compete. 
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Patent Restoration. — An order has been made restor- 
ing Patent No. 24,949, of 1910, granted to Heenan & Froude, Ltd., 
and Fred. Harrison, for Improvements in Dynamometers.“ 


Bankruptey Proceedings, — J. R. WHITEHOUSE, 
managing director of an electrical company, Golder's Green. 
Receiving order made on March 9th at Barnet, on a creditor's 
petition. 

G. J. T. J. PARFITT. consulting electrical engineer, Keynsham. 
—Trustee released, February 10th. 


German Samples from Brazil,—The Board of Trade 
Commercial Intelligence Branch in London has received from the 
Acting British Consul-General at Rio de Janeiro samples of 
German electrical goods imported into Brazil. These may be seen 
at the Foreign Samples Section at 32, Cheapside, E.C. They inolude 
brackets, lamp sockets, porcelain rose sockets, porcelain insulators, 
fusee, commutators, bell accessories, reflectors, &c. 


Trade Announcements,— MESSRS. ERNEST GG. DENNER 
AND Co., wholesale electrical engineers, of West Street, Sheffield, 
have taken new premises with stores, at 284, Glossop Road, where 
all communications should be addressed, The stores are in Victoria 
Street. 

MESSE. THERMIT, LTD., with a view to oentralising their busi- 
ness, have removed their registered offices to new premises recently 
erected at the works, 675, Commercial Road, London, E. Tele- 
phone No. : " East 4157." 


C. T. S. Authorised. — The St. HELENS CABLE AND 
RUBBER Co., LTD., draw our attention, with pardonable pride, to 
the fact that under the title tough rubber compound protection 
the Institution Wiring Rules, as newly revised, recognise and 
approve of the use of cab-tire-sheathed cable without conduits or 
wood casing (Rules 33 and 65). Tbe company, however, do not 
propose to substitute T.R.C.P." for the well-known “C.T.S.” 


Catalogues and Lists.—Messrs. D. HULETT & Co., 
LTD., 55 and 56, High Holborn, London, W.0.—ILustrated cir- 


cular stating prioes of special shades for screening eleotrio ' 


lampe. 

TELEKLYT CABLE AND PARA RUBBER Co., 38, Bath Street, 
Glasgow. Illustrated circular giving prices and particulars of 
pocket voltammeters and voltmeters, also switchboard surface 


metere. 


LIGHTING AND POWER NOTES. 


Accrington.—Ald. Higham speaking recently on the 
subject of the electricity department, said the minimum of exten- 
sions were being carried out to enable them to cope with increasing 
demande, and would only partly remedy their difficulties, the plant 
being seriously overloaded. Ifthe gas plant was not doing all that 
waa expected, it was due to inability to get suitable fuel for the 
producers and to by-products being commandeered. He anticipated 
a heavy and unavoidable loss on the year's working. 


Ashton-under-Lyne.—PRicE INCRZASE, &c.—After 
the ourrent quarter, charges for current are to be increased by 10 
per cent. for lighting purposes and by 25 per oent. for direot- 
current power and heating purposes. 

The borough electrical engineer, his assistant, and the mains 
superintendent have applied for remuneration for extra services 
necessary through the depletions of the staff caused by enlistments, 
and it has been decided to grant a bonus of £100 for the year 
commencing March 25th next. 


Bradford.—The Finance Committee of the Guardians 
recommends agreement with the proposal to light the new build- 
ings at Bowling Park Colony with electricity. and that a guarantee 
be given to the Corporation ensuring a minimum revenue of £150 

annum for a period of seven years. 

The Electricity Committee has given instructions for the pre- 
paration of the foundations for the proposed new cooling plant, 
and to obtain quotations for the requisite additional feed pumps ; 
application is to be made to the L. G. B. for the necessary borrowing 
powers for the additional plant. 


Burton-on-Trent,—PRicE INcREAsE.—To meet the 
extra cost of coal, amounting to about £2,000, the Electricity 
Committee has decided to increase the price of electricity by 15 per 
cent., as from March 31st. The question of insuring both the 
electricity and gas works against air raids has been considered and 
they are to be fully covered. 


Canada.—The Ontario Government has decided to 
purchase, for £1,670,000, the Consolidated Electric Power Co. and 
22 subsidiary companies operating in Central and Eastern Ontario. 
Tne acquisition of these concerns will enable the Government to 
duplicate in Eastern Ontario the work already done by the hydro- 
electric system in Western Ontario. 


Church Stretton.—Prov. OnpER.—The U. D.C. has 
given its consent to the Church Stretton Electric Supply Co.'s 


application for a provisional order for the supply of electricity 
within the urban and rural districts of Church Stretton. 


Continental, — IrALy. — Harr-WaTT LIGHTING. — 
According to the Italian journals a good deal of attention is being 
given to the substitution of half-watt lamps for arc lamps in the 
streets of Italian cities. As mentioned on p. 286 of our last issue, 
the authorities in Rome have largely adopted this type of lamp 
and a similar substitution of lamps is occurring at Brescia, Parma, 
Naples, Ke. At Brescia some 400 4-watt lamps, of 600-C.r. size, 
are now in use in the principal streets, the lamps being supplied in 
groups through 24. Kw. transformers, or in emergency from the 
private supply network. It is held that there are considerable 
operating advantages in this type of lamp, but it requires more 
current and the light falla off in time. At Parma there are 
installed 250 680-c.P. lamps, which are run in series groups and 
provided with supplementary resietances, About 50 100-c.P. lamps 
have also displaced gas lamps, and the resulte are regarded as tech- 
nically and economically satisfactory. At Naples an experimental 
installation of 60 J-watt lamps is being made in place of arc lamps 
in the city's principal street ; these will be run in series of 10, 
with supplementary resistances, with a view to using existing 
lighting circuits. 

Owing to avalanches in the Agondo Valley, the Falcade electric 
works and many other buildings, have been destroyed. 


Dover.—The Government has renewed a loan of 
£157,000 for seven years from May 6th, with power to pay off at 
six months’ notice after five years, the rate of interest to be.4 per 
cent. above the rate payable on the last War Loan, with a minimum 
S per cent. The L. G. B. has sanctioned a loan of £3,814 for new 
cable. 


Dublin. — EsTIMATES.—AÀ report submitted by the 
Electricity Supply Committee to the Estates and Finance Com- 
mittee in connection with the general rate eetimates for the coming 
year, states that the sales to March 31st should work out at 
8,529,826 units, comprising 4,339,364 lighting units and 4,190,462 
power unite, the former a decrease, compared with 1915, of 69,167 
units, and the latter an increase of 315,595 unite. The receipts 
should work out at £113,297, an increase of £18,386 over 1915. 
Taking into account the surplus brought forward from the 1915 
accounts of £7,940, together with the anticipated surplus from 
the current year's working, it is expected that the income 
for 1917 will meet the running and maintenance expenses, and 
provide for the annual capital charges, provided that the cost of 
coal does not exceed 27s. 6d. per ton. The estimated increase in 
expenditure is £11,325, and it is pointed out that the cost of coal 
inoreased by 4 11.523 over the previous year, and the cost of carbons 
by £645, while the cost of general maintenance materials rose by 
from 25 per cent. to 65 per cent. The Estates and Finance Com- 
mittee concurs in the views expressed in the report. 


Eastbourne,—PRicE INcREASE.—The T.C. has decided 
to increase the charge for electricity for lighting purposes from 
5d. to 54d. per unit, as from April lst next. 


Edinburgh.—Heatinc CHARGES. — The E. L. Com- 
mittee has decided, with & view to abolishing duplicate wiring 
and meters, to adopt the system in use in Glasgow for charging 
domestic consumers, ie. to charge the consumer for a fixed 
number of units for lighting, the amount being based on the 
average use by such consumers, and to charge all units in excess at 
a low rate, in this case 1jd. per unit. The scheme will come into 
force on May 15th. 


Exeter.— WORKHOUSR Licutinc.—The B. of G. has, by 
10 votes to 7, rejected a proposal in favour of deferring until after 
the war the introduction of the E.L. in Block 8 of the institution, 
at a cost of £50 or £60. 


Glasgow. — FIRE. — According to the daily papers, 
damage amounting to £2,000 was caused by a fire in the electric 
generating building of the Victoria Infirmary recently. 


Iikeston.—The Tramways Committee has fixed the 
lighting rate at 4d. per unit, with reductions for quantity ; for 
power the charge will be 24d. to 1id., according to consumption, 
and for heating, &c., 11d. per unit. Electricity supplied through 
prepayment metera will be charged 44d. per unit. 


Ipswich.—TaLx or a Destructor Loan.—The L. G. B. 
has refused sanction to a loan for £5,200 for duplicating the refuse 
destrnotor, apparently because the Council entered into contracts 
for the plent before the work had been sanctioned. It appears 
that the latter course was taken under pressure by Government 
departments, including the L.G.B. itself, and this fact is to be 
brought to the notice of the latter, with a view to its sanctioning 
the borrowing of the money. 


London.—HaxPsrEAD.—The B.C. has adopted the 
recommendations of the Electricity Committee that the estimated 
deficit, £3,528, for the year ending March 3lst next, on the 
Council's electricity undertaking, shall be met out of the reserve 
fund ; and that the charges for electricity be increased by 10 per 
cent. as from the beginning of the next December quarter, and 
that six months’ notice to this effect be given to all consumers,— 
Hampstead Express. 

FuLHAM.—The Electricity Committee recommends an expendi- 
ture of £950 on cables and equipment to supply Townmead Engi- 
neering Works, which firm has guaranteed the Council a revenue of 
not less than £1,000 during a period of three years. 

With reference to the linking-up of the Battersea and Fulham 


. electricity undertakings, the Committee has received an applica- 


tion from the Battersea B.C. for a supply of at least 700 Kw. for 
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the ensuing year; it is probable that the Battersea demands may 
amount to some two or three million units per annum, aud, under 
the agreement, the cost per unit payable to the Fulham Council 
will be materially affected by the price of coal. 

The Battersea B.C. having made satisfactory arrangements for 
coal supply for the next 12 months, anticipates that, in view of 
the supply of electricity in bulk, its coal contracts may exceed its 
requirements, and suggests that the Fulham Council should accept 
the transfer of 4,000 tons of coal at 20a, 7d. per ton. 


Lowestoft.— PRICE INcREASE.— The T.C. has agreed to 
&n increase of 10 per oent. in the charges for electric lighting and 
beating supply. 


Middlesbrough.—The Corporation Finance Committee 
has ordered that no profits shall be taken from the electricity and 
gas undertakings in relief of rates, as owing to the L.G.B. refusal 
to sanction capital expenditure, it will be necessary to utilise profits 
for extensions during the ensuing year. The electricity depart- 
ment last year contributed £2,000 towards the relief of rates. 


Newmarket, — Street Licutinc.— The Electricity 
Oo. has refused the offer of the U.D.C. to pay £1 per lamp per 
&nnum for certain public lighting on account of restricted 
lighting, and has asked for £4 per lamp. The matter has been 
referred to a Committee, 


Shaldon,—E.L. ScgEwE.—The Teignmouth U.D.C. has 
informed Dr. J. Purves, with reference to the establishment forth- 
with of an E.L. installation at Shaldon, that, upon the work being 
completed, the Council is prepared to pay for public lighting by 
electricity at an agreed sum, but without any minimum payment 
as to restricted lighting. 


Sheffield.—Amongst the “considerable items” of new 
capital expenditure by the Corporation, recently mentioned in the 
“ Current Topics” column of the Sheffield Daily Telegraph, is 
£307,000 for electric power extensions, The electricity depart- 
ment’s revenue for the year now closing is estimated at £277,000, 
or £150,000 more than in 1914. Seven years ago the receipts were 
only £77,000. The writer of the column proceeds to advocate an 
increase in the price of electricity, apparently with a view to the 
department emulating the tramways as a popular reducer of the 
rates," and forgetful that cheap electricity may bs achieving the 
same result in a leas ostentatious manner. 


Southport.— A large electric cooking installation has 
been fitted at the Southport station of the L. & Y. Railway. 


St, Anne's.— The electrical engineer to the D.C. reported 
that the sale of energy for lighting and traction purposes in January 
showed a decrease, but the increase in the consumption for power 


purposes enabled the department to show an increasing total 
output. 


Stafford.—For the purpose of extending the Cor- 
poration's electricity works, the Counoil has decided to purchase 
De 55 land for £1,000, subject to the approval of the 


Swansea.— ELECTRIC CooKING.— Subject to the approval 
of the Board of Education, the Education Committee proposes to 
install electric irons and a cookery stove at the domestic subjects 
centre, The Electricity Committee has instructed the engineer to 
make arrangemente with the present contractors for the supply of 
coal to the electricity station for the continuance of their contract 
for a period of one month, and recommends that, in the meantime, 
tenders be invited for a supply for periods of three, six, nine, and 
12 months respectively. 


Torquay.—Loan SanctTion.—The’ L. G. B. has informed 
the T.C. that it is prepared to sanction loans of £1,578, £3,518, 
and £3,550 for electricity purposes, and £3,252 on account of the 
new electricity plant. 


U.S.A.—The Northern California Power Co., of San 
Francisco, like several other companies, has taken advantage of the 
present high price of aluminium to dispose of certain of its trans- 
mission lines, for which copper lines of increased capacity have 
been substituted. The proceeds of the aluminium wire taken down 
have been sufficient to cover the cost of copper wire of greater 
capacity together with the labour and other costa involved. 


Walsall.—Moron Hirinc.—The Electricity Committee 
of the T.C. has made arrangements with the British Thomson- 
Houston Co., to supply motors on the deferred payment system. 
The department will install the necessary wiring where euch 
motors are supplied to consumers. Finding it difficult to obtain 
suitable men to fill the vacancies, the electrical engineer is apply- 
ing to the War Office for the return of a shift engineer and sub- 
station attendant, who have enlisted. 


Weybridge.—The Urban Electric Supply Co., Ltd., has 
applied to the U.D.C. for consent to erect overhead wires to supply 
a local works. The request has been referred to a Committee for 
consideration. 


Whitelhaven.—NEw PLANT. — Permission has been 
given for the manufacture for the Council of a 150-K w. generator; 
and the order is to be placed as soon as possible, and the oost met 
Qut of revenue. 


Wigan.—We understand that Mr. S. L. Pearce, of 
Manchester, has informed the Corporation that he is unable, at the 
present time, to undertake the preparation of a report on the 
Counoil's electricity undertaking, as proposed by the T.C. and men- 
tioned in these notes last week. 


Wolverhampton.—Loan Sanction.—The L. G. B. has 
sanctioned the borrowing by the T.C. of £1,085, for laying mains 
to supply local firms, 

The estimates for the year were recently considered by the T.C., 
when it was remarked that no contribution of profit from the 
electricity undertaking was included ; Councillor Evans mentioned 
that a report on the subject was expected, and further intimated 
that the Council had a right to expect that arrangements would 
be made to ensure the customary dole to rate relief next year. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—Tramway CoLLision.—On Saturday two 
cars on the Clayton-le-Moors route came into collision in Whalley 
Road, Altham ; both cars sustained damage, and the driver of one 


was seriously injured, 


Bristol.—TRAMwaY PURCHASE.—Àt a meeting of the 
City Council last week, the Tramways Option Committee reported 
the result of its negotiations with the Tramways Co., as to what 
rent or other sum the oompany would be willing to pay and what 
concessions it would be willing to make t» the Corporation if the 
latter agreed to refrain from exercising its option of purchasing 
the undertaking for seven, 14, or 21 yeare. The Committee states 
that the company is unwilling to make any payment in the nature 
of a wayleave, or to make such adequate concessions in the way of 
revision of fares or otherwise as in the Committee's opinion it 
would be justified in recommending the Council to acoept in con- 


 eideration.of the Corporation refraining to exercise its option. 


Having regard to existing circumstances, the Committee is not 
prepared to make any recommendation at present on the main 
point, viz., the advisability of the purchase of the tramways. It, 
therefore, had come to the conclusion that until the for 
advising the Council arrives, it should be authorised from time to 
time as and when necessary to apply to the Board of Trade for any 
further order extending the purchase period. 

The City Council has decided to apply to the Board of Trade to 
postpone the date for the purchase of the tramways, 


Bury.— FEMALE LaBovR.—For the first time locally, 
female conductors were at work last week on the Corporation 
cars. f f 


Continental.— ITALY. — The Camera di Commercio, of 
Genoa, has approved of a scheme for the electrification of the 
Genoa to Ovada Railway, at present worked by steam. The elec- 
trification is rendered necessary by the congestion of traffic from 
the Port of Genoa. 

A motion has been presented in the Consiglio Provinoiale, of 
Florence, declering necessary the abolition of steam traction and 
the substitution therefor of electricity, on the railway lines 
Florence-Campi-Prato, Florence-Poggio a Caiano, and Casellina- 
Porto di Mezzo, as soon as the Provincial Deputation shall judge 
the moment opportune, and in view of the circumstances connected 
with the war. 

SrAIN.—The engineers entrusted with the surveys for the 
direct electrio railway from Madrid to Valencia have completed their 
work with the exception of that relating to the Madrid terminus. 


Dundee.—On the suggestion of the Corporation tram- 
way manager, the Corporation electricity department, which con- 
trols the overhead equipment of the tramways, has fixed up an 
automatic trolley reverser at the foot of Reform Street, and should 
the device work successfully, it will be adopted on the other parts 
of the system. 


Glasgow.—FEMALE LABOUR.— The tramways manager 
has reported verbally as to the resulta of the experiment of train- 
ing as tramcar drivere, such of the women conductors as he con- 
sidered suitable, and has been instructed to maintain the tramway 
service by the employment, if possible, of men as drivers, but if 
men cannot be obtained, then by the employment of women, on the 
same terms and conditions as the men. 


London.—B. or T. Trarric REPORT.—À report on 
London traffic in 1915, by the B. of T., has been issued, whioh 
mentions that the resulta of the working of the L. C. C. tramways 
during the first four months of 1914-15 showed some improvement, 
which led to unjustified hopes of continued improvement. During 
1914-15 the receipts amounted to £2,399,847, and working 
to £1,700,571, leaving a surplus on working of £699,276, which, 
after deducting debt charges, left a deficiency of some £33,000. 
For the present year, 1915-16, it would appear probable that the 
general reserve fund will be absorbed by the deficit on revenue 
account, and may possibly fail to meet the whole deficiency. The 
Btrike of May last was estimated to result in & loes of £100,000, 
while increased wages and other expenditure will tend to add to 
abnormal! costa. 
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The Highways Committee has considered the application of the 


Erith U. D.C. for a prov. order to run motor- buses through the 
borough of Woolwich, and, if necessary, representations are to be 
made to the L.G.B. with a view to securing contributions towards 
road maintenance and street improvemente, and an undertaking 
not to oppose an application by the L.C.C. for powers to run ‘buses 
or tramways in Erith. 


Mossley.—At a meeting of the T.C., on March 9th, 
reference was made to the increasing cost of carting coal from the 
railways to the gasworks— one speaker said the increase was from 
£700 to £1,400—and the suggestion was made that the tramways 
should be utilised for the conveyance of coal. It was estimated 
that a saving of £500 a year could be effected, and the matter had 
been brought to the notice of the manager of the Joint Electricity 
and Tramways Board, and was receiving consideration. 


Newcastle.—Accipent.—On the evening of the 9th 
inst. a collision occurred on the Scotawood tramway route; a double- 
decked bogie car, heavily laden, was going up the Delaval Bank 
towards the city, followed by a single-decked car, when the former 
guddenly stopped and ran backwards into the following car, causing 
considerable damage, but no personal injury. It was stated that 
the current was accidentally eut off from the first car, and the 
brakes failed to hold the car on the bank, owing to the greasy 
condition of the rails 

ELECTRIC VEHICLE.—The Town Improvement and Streets 
Committee has decided to purchase an electrically-driven van for 
the collection of domestic refuse. 


Oldham.—4At a recent meeting of the Tramways Com- 
mittee, Ald. Isherwood disposed of various statements to the effect 
that something was wrong with the finances of the depart- 
ment. The borough treasurer had investigated the matter, 
and found all in order ; in justice to the late manager, and to the 
Committee, and to the general public, that report should be made 
public. 


South-Western Electrification.— On Sunday last the 
electrical train service over the loop line rid Hounslow was com- 
menced, and a new station opened at Barnes Bridge. The service 
is half-hourly, with extra steam trains at business hours. 


Swansea.—TRAMWAYS SUPPLY.—AÀ draft agreement 
has been approved between the Swansea Tramwsys Co. and Cor- 
poration for the supply of the whole of the electrical energy for 
the working of the Swansea tramways. At present the Corpora- 
tion supplies about one-fourth, and it is stated that the company 
is anxious to purchase the remainder of the current and proposed 
to scrap its present electricity station. 


Walsall.—Yerar’s WonkriNG.—The working of the 
tramways undertaking during the past 12 months bas resulted in a 
surplus of £7,846. Working expenses during the period under 
review amounted to £22,955, an average of 7 530d. per car-mile, es 
against 7°267d. in 1914. The total income was 840.291. £39,351 of 
thie sum being traffic revenue, or an average of 12'908d. per car- 
mile as compared with 11°094d. in 1914. This leaves a balance 
carried to net revenue account of £17,336, where interest and rent 
of leased lines are added, bringing the amount up to £18,615. 
Against this total is set interest. inoome-tax, sinking fund, and 
allowances to men serving in H.M. Forces, leaving a sum of 
£7,846 for appropriation. To this has been added the surplus 
on the motor-’bus undertaking (£928), making a total of £8,775, 
from which £2,000 will go in aid of the rates, £2,988 for the pur- 
chase of three additional buses, 2899 for the purchase of a site for 
depot extension, and £515 for a temporary garage. From the 
balance a further £2,000 is to go in aid of the rates, and £300 for 
a motor parcel-van. The remaining £72 will be carried forward, 


TELEGRAPH and TELEPHONE NOTES. 


Guernsey.—The accounts of the Guernsey States Tele- 
phone Department, for the year 1915, show thst the receipts were 
£7,511, and the expenses (including £864 interest on capital, and 
£721 Post Office royalty) £41,741; sinking and reserve funds 
abeorbed £2.230, leaving a net surplus of £540. For 1914 the 
profit was £769. Subscribers’ lines (including extensions) num- 
bered 2,071, an increase of 33, and the mileage of metallic circuits, 
overhead and underground, was 2,584 miles. Subscribers’ and 
public calls amounted to 1,590,492. The capital expenditure on 
land, buildings, and works amounted to £50 358 (including £18,358 
drawn from the reserve funds), of which £3,632 has been repaid. 


Wireless in the R.N.A.S.—Boy mechanics are imme- 
diately required for training as wireless telegraphists in the Royal 
Naval Air Service; age between 17 and 174 in March, 1916. 
Service is for the period of the waronly. Application should be 
wade to the Wireless Officer, R.N.A.S. Depót, Barlby Road, North 
Ksnsington.— Zhe Times. 


Code Telegrams.—The Riverside Code, 5th Edition, 
has been added to the list of codes authorised for use in foreign 
telegrams. The code is not at present available for use in tele- 
grams to the Argentine Republic, Brazil, Paraguay, Uruguay, and 
the Republic of Honduras. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,.—SvpNEv.—May 1st. Two 300-Kw. turbo- 
alternators, condensers, switchboard, &c., for the pumping station 
at Ryde, for the Metropolitan Board of Water Supply and Sewerage 


at Sydney.* . 

May 3rd. N.S.W. Railways and Tramways Department. One 
2,500-KW. turbo-alternator, for Zara Street, Newcastle, power 
house. Specifications (20a.) from the Engineer's office, 61, Hunter 


Street, Sydney.“ 


Bristol.—March 24th. Unwashed small coal or washed 
pes coal for the Corporation electricity works. Mr. H. F. Proctor. 


Dundalk.—March 21st. U.D.C. Engine-room stores, 
cables, lamps, &c., for the Electricity Department. See " Official 
Notioes" February 25th. 


Dundee,—March 29th. Corporation. Electrical stores, 
meters, o. Electricity Department, Dudhope Crescent Road. 


Halifax. — March 231d. Electrical fittings for six 
months, for the B. of G. Mr. A. T. Longbotham, Clerk, 4, Carlton 


Street. 


London. — March 21th. H. M. Commissioners of Works. 
Main switches, main fuses, switch fuses and fuseboards, for one 
year. See Official Notices to-day. 


Manchester. — March 22nd. Electricity Committee. 
6,600-volt three- phase switchgear, for Stuart Street station. See 
Official Notices March 10th. 


New Zealand.—DunepiIn.—May 17th. City Council. 
(1) Tramcar bodies; (2) electrical equipment, Plans, &o., from the 
Town Clerk, Dunedin.* 

WANGANUI.—May 9th. Borough Council. Gas producer plant, 
gas engine, generator and switchgear.* 


Rathmines. — March 27th. U.D.C. Cable, house- 
service and fuse boxes, and meters, for 12 months. See "Official 
Notices " to-day. 


Redditch.— March 28th. U.D.C. Three and six months’ 
supply of coal for the Electricity Department (125 tons of D.S. 
nuts per week). See "Official Notices to-day. 


Spain.—March 27th. The municipal authorities of San 
Ildefonso (Province of Segovia). Tenders for the concession for 
the electric lighting of the town during a period of two years. 


Warrington.—March 21st. Electrical goods (not of 
German or Austrian origin) for six months, for the B. of G. Mr. 
A. Bottomley, Clerk, Bewsey Chambers. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Bradford.—The Tramways Committee has accepted the 
offer of the Dunlop Rubber Co. for rubber tires for rail less trolley 
cars for two years from February, 1916, at 75d. per mile run per 
vehicle and that of the National Rail and Tramway Appliance 
Co. for brake blocks at an increase of 5 per cent. on the present 
contract, 


Colchester.—T.C. :— 


Eleotrical equipment of tramcars (for three months).—Mr. G. W. Allsop 
and P. R. Jackson & Co. 

Overhead equipment (for three months).—B.I. & Helsby Cables, Ltd. 

Rubber and fibre (for three months).—L. Andrews & Co. 

Castings (for three months).—8tanford & Co. 

Car fittings (for three months).—British Hele-Shaw Co. and Stanford & Co. 

Oils and grease (for a year).—Williams & Co. 


Glasgow.—The Tramway Works and Stores Committee 

recommends acceptance of the following tenders :— 
Galvanised-steel wires.—J. Stewart & Co. 
91/18 cab-tire cable.— St. Helens Cable Co. 
Three-core cable.— B.I. & Helsby Cables, Ltd. 

The Electricity Committee has aocepted tenders for (1) air filters 
required in connection with the new turbo-alternators for the 
Port-Dundas and the St. Andrew'g Cross generating stations, and 
D for the cooling towers at the St. Andrew's Cross station, 
as follows :— 


Air filters.—Davidson & Co., Ltd., £562. 
Fans.—Matthews & Yates, £727. 


London.—FuLuax.—The Electricity Committee recom- 
mends the acceptance of the tender of Messrs. Cory Bros. for the 
supply of 100 tons per week for six months of small Aberolyde 
Welsh coal, at 238. 6d. per ton, and of the Battersea B.C. offer of 
4,000 tons Pooley Hall small nuts, at 20s. 7d. per ton at Chelsea 
P plus ls. 2d. per ton for delivery alongside of the Council's 
wharf, 
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HAMMERSMITH.—The Electricity Committee has received the 
following tenders for annual supplies :— 


Box Frames, Covers, Boxzs, &c. 


W. Lucy & Co., Ltd. .. .. .. (recommended) £446 
Johnson £Philips..  ..  .. .. .. „585 
B.I. & Heisby Cables, Ltd. £v ww X49. Wa uer TA 


Biemens Bros. & Co., Ltd 


IxsuLATING Box FILLING COMPOUND. Per cwt. 
Dussek Bitumen Co. ds .. (recommended) £0 17 
L. Andrews & Co. T vt v i me ~ 10 
Limmer Asphalte Paving Co., Ltd. ER i3 s 1 
Premier Bitumen & Asphalte Co., Ltd... .. æ. 1 
Siemens Bros. & Co., Ltd. .. ee vs «s s» 1 
Johnson & Phillips, Ltd. .. s T T ee 110 
B.I. & Helsby Cables, Ltd. .. os s ae . 2 6 
Callender's Cable & Construction Co., Ltd. .. .. 212 


INSULATED WIRES. 
General Electric Co., Ltd. 


* 
ADBDOacoce 


(recommended) £176 
ees ee ee 176 


Pirelli, Ltd. . ee ° 

Gillespie & Beales .. 5 ee es 5 ps oe 196 
Liverpool Electric Cable Co., Ltd. T - .. 200 
A. F. Goodwin & Co. ws ex S se T . 207 
Henley’s Telegraph Works Co., Ltd. ae x .. 219 
B.I. & Helsby Cables, Ltd. T i es 2 .. 92 
Biemens Bros. & Oo., Ltd. us - m ee . 222 
Johnson & Phillips, Ltd. .. is s E Vs .. 897 
Callender's Cable & Construction Co., Ltd... 2 .. N2 
W. T. Glover & Co., Ltd. ..  .. oa et 222 


The Committee recommended the acoeptance of the following 
tenders :— 


Steam peck and jointing materials.—Middleton Bros. 
Fire bricks, clay and lime.—Albion Clay Co., Ltd 
Electrical accessories.—Baxter & Caunter, Ltd. 


Swansea.— Electric lighting of two new elementary day 
schools—Brynmill and Cwmburla. The tender of Mr. J. W. Law, 


the lowest in each case, was accepted by the E.C., at £168 and 
£410 respectively. 


Whitehaven.—Council. For a year :— 


Cylinder and crank-chamber oi].—Vacuum Oil Co., Ltd. 
Tapes.—W. T. Henley's Telegraph Works Co., Ltd. 
Bisumen.—Dussek Bitumen Oo. 


Wolverhampton.—The Electricity Committee recom- 


mends the acceptance of the tender of Mesere. Bruce Peebles and 
Co., Ltd., for a 750-Kw. converter. 


FORTHCOMING EVENTS. 


Institntion of Mechanical Engineers.—Friday, March 17th. At6p.m. At 
e xe 1 F Street, S. W. Faper on 
Com on o e t I » 4 

Lieut. R. W. Fenning, R.E. (m. cr E E ET 


Greenock Electrical Society.—Friday, Maroh 17th. At 7.45 p.m. At the 
Deane Institute, 19, Wert Siewert Street. Papers on Some p. c. 

8 O nnectione,” r. D. An d i 
tiom" by Mr. W. A. Toppin. y gus, and " Heating and Ventila- 


Friday, March 24th. At the Temperance Instit 
Street. General meeting. i e 19; Woas Dio wart 


Electro-Harmonic Society.—Friday, March 17th. At 8 p.m. At Holborn 
Restaurant. Smoking concert. 


Royal Institution of Great Britain.—Saturdays, Maroh 18th and 25th. At 
8 p.m, At Albemarle Street, W. Leotures (II and III) on " Radiations 
from Atoms and Electrons,” by Prof. Sir J. J. Thomson. 

Thursday, March 28rd. At 8p.m. At Albemarle Street, W. Lecture 
(II) on “ Organic Chemistry in War: Organic Products used as Propulsive 
and Explosive Agents," by Prof. H. E. Armstrong, F. R. B. 


Institution of Electrical Engineers (Manchester Local Section).— 
Tuesday, March 21st. At 7.3) pm. At the Engineers’ Club, 17, Albert 
Square. Paper on “The use of Continuous Current for Terminal and 
Trunk Line Electrification," by Mr. N. W. Storer. 


Illuminating Engineering Society.—Tuesday, March 91st. At 5p.m. At 
the Royal Society of Acts, 18, John Street, Adelphi. Discussion Du „Some 


Aspects of the Design and Use of Glassware in relation to Natural and 
Artificial Illumination." 


North-East Coast Institution of Engineers and Shipbuilders.—Friday, 


March 2ish. At 7.30 p.m. At Bolbeo Hali, Newoastie-on-Tyne. General 
meeting. 


Physical Society of London.—Fridav, March 24th. At 5 p.m. At the 
Imperial College of Science, South Kensington, S. W. General meeting. 


Manchester Association of Engineers.—Saturday, March 25th. At the 


rand Hotel, Aytoun Street. Report of the Tool Steel Research 
Committee. 


NOTES. 


Electro-Harmonic Society.—The last smoking con- 
cert of the present season will be held at the Holborn Restaurant 
(King's Hall), to-night, Friday, commencing at 8 p.m.; Mr. J. H. 
Rider will be in the chair. The artistes will be as follows :— 
Mr. Maurice D'Oisly, tenor; Mr. Edward Beaumont, baritone; 
Mr. Fraser Gange, bass-baritone; Mr. Joseph Ball, banjoist ; 
Mr. Foden Williams, humorist; Mr. Allan Stainer, conjuror and 
ventriloquist; Mr. Thornley Dodge, entertainer ; and Mr. Bernard 
Flanders, A. R. A. M., solo pianoforte and accompanist. 


Work Wanted.— The repair staff of Taunton electricity 
works wants to fill in spare time with lathe, drilling machine or 


vice work. An announcement on the matter appears among our 
advertisements to-day. . t id 


Inquiries,—Makers of zinc cases for dry cells, and of 
insulating links for use in tumbler switches, are aeked for. 


Committal Order.—In the King's Bench Division, 
before Mr. Justice Horridge, Mr. Barton-Wright, of the Bartitsu 
Institute, Oxford Street, appeared to show cause why an order 
for oommittal should not be made against him for having 
failed to obey an order of Mr. Justice Sorutton, made in 
January last, directing him to pay £12 a month in liquidation 
of the amount of a judgment obtained against him by Mrs, 
Beattie, a patient. 

His Lordship made an order for committal, but directed that it 
should not issue if Mr. Barton-Wright paid £6 ina fortnight and 
the balance in a month, 


Institution and Lecture Notes.—Institution of 
Electrical Engineers.—At a largely attended general meeting 
of the DUBLIN LoOAL SECTION, at the Royal College of Science, 
Dublin, on Friday last, the following resolutions were passed :— 

1. That this meeting is of opinion that the membership of this 
Institution of any citizen, born of alien enemy parentage, 
naturalised or not naturalised, shall forthwith cease, and that after 
the termination of the war no such citizen shall be eligible for 
membership ; and further, that any citizen of the Empire or allied 
or neutral nations, being a member of any grade of the Institution, 
who becomes an agent for a firm owned or controlled by citizens 
of those enemy nations shall automatically cease to be a member. 

2. That the chairman, hon. secretary and another be deputed to 
attend the general meeting to be held in London to support the 
terms of the foregoing resolution. 

At the meeting of the SCOTTISH LOCAL SECTION at Glasgow, on 
Tuesday last, Dr. Charles Chree delivered his Kelvin lecture on 
„Terrestrial Magnetiem.” 

Ata meeting of the NEWCASTLE LOCAL SECTION, on Monday, 
Mr. J. S. Peek read an abstract of a paper by Mr. N. W. Storer, on 
“The Use of Continuous Current for Terminal and Trunk-Line 
Electrification.” 

Birmingham and District Electric Club.—A “ ladies’ night " 
was held on Saturday, when a lecture was delivered by the Presi- 
dent (Mr. W. G. L. Riddle) on Impressions of China and the 
Chinese." A musical programme followed. 

Croydon Wireless Soclety.—At the meeting on March 4th, 
Mr. E. H. Pollett, B.Sc., gave a lecture and demonstration on 
electric welding. | 

Engineering and Scientific Association of Ireland.— 
“Small Electric Stations was the subject of a lecture delivered 
by Mr. L. J. Lawlees last Monday at & meeting of the Association. 
Various amall electric schemes in Ireland were described, and it 
was shown that whether they were operated in competition with, 
or in substitution for, gas they proved profitable. 


„Lest We Forget.“ — The report of Lieut.-Col. Von 
Donop, the Board of Trade Inspector, on the disaster near Bt. 
Bede's Junction, on the North-Eastern Railway, on December 17th. 
1915, was issued last week. The Inspector says: — This aocident 
is one which the provision of track circuit, which is now being so 
largely adopted by railway companies, would undoubtedly have 
prevented.” He adds that the evidence that the fire which con- 
sumed the wreckage originated with gas is more definite than in 
auy previous case, and furnishes a very conclusive object lesson as 
to the additional danger which is caused in the case of an accident 
by the presence of gas om the train. After each of the Hawes 
Junction, Ditton, and Aisgill accidents, the Board of Trade 
specially communicated with all the companies on the desirability 
of electricity as an illuminant in preference to gas. On December 
Sleat, out of a total number of 4,241 coaches owned or maintained 
by the North-Eastern Railway, 626 were lighted by eleotricity. 
Bat the company has not undertaken, as several other companies 
have done, that all their new stock shall be so fitted, nor have any 
steps been taken by them towards the conversion of the existing 
gas-lit stock. 

The Inspector expresses the hope that this fire may lead the 
company to the adoption of a definite decision in favour of eleotrio 
lighting for all new stock, and for the gradual conversion of the 
gas-lit stock. 


Electric Cooking Development in a Small Town. 
—A recent issue of the Electrical World contained some details 
of the method adopted for introducing electric cooking at Glendive, 
Mont., which has a population of 4,000. In view of the increased 
revenue if electric cooking were adopted, it was considered worth 
while to offer ranges at cost to induce consumers to try them. It 
was further decided to furnish wiring free, putting in stoves on a 
30 days’ free trial, but with a charge of $4 in case the consumer 
returned the stove. The charge for energy is 4 cents per Kw.- hour. 
with a dollar minimum charge per month, and no meter is 
installed until the end of the trial period, because 
shows that the first month's bill being the largest will tend to 
prejudice the consumer against electric cooking. It is found that 
the average consumption per month per range is 100 Kw.-hours. 
In a few months 60 ranges were sold on this basis, and it is hoped 
to have 150 in use before 1917. It is also noted that the peak load 
increase has been small—not over 25 KW. 


Waste Copper Recovery by Electricity in Russia. 
—The All-Ruseia Town and Communal Union is organising a 
factory for using waste copper. Statements have been prepared of 
the stocks of waste copper on the railways and in the Government 
worke, and shortly, says a Petrograd paper, work will be begun on 
the recovery of such copper by the use of eleotricity. 
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The Metric System.— The annual report of the Chief 
Inspector of Weights and Measures shows that last year the 
number of metric weights and measures verified in Whitecross 
pia was no less than 33,000, whereas in 1914 the total stood at 
only 1,741. 


Waste of Coal.—Last week Prof. W. A. Bone, Pro- 


fessor of Chemical Technology at the Imperial College of Science, 
delivered an address on the subject of economy in the consumption 
of fuel to the members of the Society of Chemical Indastry. 
He stated that the coal which was left behind in the pits 
represented about 25 per cent. of the ooal raised, and the 
question of checking this wastage was one of supreme 
national importance. By the reimposition of the duty of 
la. a ton on all coal exported from this country a revenue 
of about £5,000,000 would be produced, which might be 
earmarked by the Government for investigation of the problem of 
coal fuel economy. The waste in the domestic consumption of 
coal was notorious, and it was the duty of the leaders of science in 
this country, in the interests of the nation, to see that the Govern- 
ment should not be allowed any longer to overlook a matter of 
such vital importance. By the elimination of wasteful processes 
in iron and steel works and rolling mills, a saving of about two- 
thirds of the fuel consumption might be effected, and the present 
unsatisfactory situation in the coking industry should be remedied. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ V.E.C. 
—Orders for week commencing March 20th, 1916.—By Lieut.- 
Col, O. B. Clay, V.D., Commanding. 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 

Monday, March 20th.—Seotions 1 and 2, Technical; Sections 
as a Lashings and Trestle Bridging, Signalling Olass and 

Tuesday, March 21st.—School of Arms, 6 to 7 p.m. 

Thursday, March 28rd.—Shooting for Sections 1 and 2, and 
Signalling Clase. 

Friday, March 24th.—Sections 3 and 4, Technical ; Sections 1 
and 2, Lashings and Trestle Bridging; Signalling Class and 
Recruits. 

Saturday, March 25th.— Uniform Parade at 2.45 p.m. 

Attendance is specially desired for all Members on Saturday, 
March 25th, as it is proposed to hold Battalion Drill. 


E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3BD BATT. (OLD Boys) CENTRAL LONDON VOLUNTEER RGI 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, March 16th, 1916 :— 

Battalion Parades,—Saturday, 18th inst.—The Battalion will 
Parade, as strong as possible, outside Putney Bridge Station, at 
3 p.m., and proceed by march route through Richmond Park, and 
back to Patney Bridge Station, dismiasing about 5.30 p.m. 

Dress.—Marching Order. Members may use their own discre- 
tion as to what they carry in their rucksacks, but the total weight 
of the articles carried must not be less than 20 lb. Derby 
Recruits are invited to attend. 

Sunday, 19th inst.—The Battalion will parade, as strong as 
possible, at Liverpool Street Station (low-level entranoe, G.E.R.) at 


.9.30 &.m., and proceed by train for Entrenching duties. Members 


will carry their own lunch. The Battalion will return to town 
about 6 p.m. 

Mustetry.— Acton Range will be open for shooting on Saturday, 
the 18th inst. Members desirous of shooting must send in their 
names to the Musketry Staff. Parade in uniform punctually at 
2 pi Members are requested to bring their own ammunition, 
possible. l 

There will also be shooting at Bisley. Members should report 
themselves to Sergeant Cotter, at the barrier of No. 6 Platform, at 
12.45 p.m., on Saturday next, the 18th inst, 


A. G. JOINER, Major and Adjutant, O.B.C. 


Electricity at the Front.—An article in /’ Industrie 
Electrique, quoting from the Elek. Anteiger, states that the terri- 
in Belgium and France which is occupied by the enemy is 
very rich in factories, with a great many central stations supplying 
electric ight and power. In the villages even the poorest houses 
are provided with the electric light. Many manufactories have 
been damaged or completely destroyed by artillery fire, but, with 
much labour and skill, some of them have been repaired and set 
in operation again. The high-pressure mains, the transformer 
stations, and distributing networks have suffered still more than 
the works from the effecta of the fighting, but as soon as possible 
after the district is oocupied the mains are put in order, and the 
electric light is brought into use, a very important matter, in view 
of the scarcity and high price of oil and candles. As there were 
stocks of coal at the pit-heads, and the pits that were in 
good condition have been restarted by the Germans, energy 
is generated at very cheap rates. Even before the large 
power stations had been restored, ingenious soldiers had 
brought many small installations into use for lighting 
houses, and the electric light is almost indispensable for hospitals, 
operating theatres and dressing rooms, bakeriee, railway stations, 
and offices. 
With the aid of electric power the Germans have been able to 
thrash quickly considerable quantities of corn, to drive their work- 
skops, and to carry on a variety of important services. As coal 


cannot be used at the mines in the neighbourhood of hostile 
artillery for fear of attracting attention by the smoke, winding 
engines have been driven by electric power. In the stables chaff- 
eutters have been driven by motors, and the dentista in rear of the 
front use motors to ply their art. In some cases, places which 
before the war were not electrically lighted have been provided 
with installations, 

The use of electricity at the extreme front line is particularly 
important. In spite of the difficulty of laying mains to the firing 
line, electric pumps are often used to clear the trenches of water ; 
electricity has also proved most useful in tunnelling for mines 
quickly and silently, a matter of great importance, besides making 
it possible to ventilate long and narrow underground galleries. 
Electric light is also used in the trenches and dug-oute. It is 
stated, in illustration of the wide use of electricity, that in 22 
localities about 4,500 lamps have been installed, as well as 105 
motors, of a total of 450 H. P. 

Our French contemporary adds the amusing comment that the 
German journal did not mention (what it knew) that on restarting 
the power station at Lille, at the commencement of the German 
occupation, the electricians in charge took three months to find 
out that they were supplying free light and power to certain towns 
which were still in the hands of the allied armies, by way of the 
underground cables which connected the station with various sub- 
stations, Thus, for example, the British at Armentióres for that 
period obtained their electric light from the Germans. And 
many other interesting matters will be revealed by ' Industris 
after the war. 


Electric Vehicle Association of America, — A 
special meeting of this Association was to be held last week, with 
a view to members voting on the proposal that the Association 
should be affiliated with the National Electric Light Association, 
as its Electric Vehicle Section. Under this arrangement the E.V.A. 
annual convention would become one of the N. E. L.A. section 
sessions. 


Trade with Spain after the War. — According to 
information furnished by H.M. Consul at Bilbao, local business 
men anticipate that after the war there will be a rush of Germans 
to Spain intent on doing business in, and trading with, that 
country. German firms will be less disliked in Spain than they 
are in countries with which Germany is at war, and they will, 
doubtless, be eager to regain and make the most of their Spanish 
business connections. Before the war Spain was flooded with 
cheap German goods, and it is reported that 75 per cent. of the 
machinery, toola, electrical fittings, Ko., in use in Bilbao is of 
German manufacture. Many of these goods are highly fivished, 
but very poor in quality ; nevertheless, they are preferred by the 
Spanish purchaser on account of their cheapness. The present ie, 
however, considered a good moment for introducing United 
Kingdom manufactures. H.M. Consul, therefore, suggests to 
United Kingdom firme, if they wish to preserve their position in 
Spain, they should consolidate their connections and clientèle, so as 
to be able to compete against the expected German business effort. 
Large numbers of Germans are now in Spain employed in 
obtaining information on every kind of subject, 


OUR PERSONAL COLUMN. 


The Editors invita electrical engineers, whether connected with tha 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials —After a very lengthy discus- 
sion, the Blackburn Council has approved of a recommenda- 
tion of the Electricity and Tramways Committee to increase 
the salarv of Mr. P. P. WHEELWRIGHT, the electrical engineer, 
from £700 to £500. An amendment referring the matter back 
was defeated by 25 votes to 22. 

The Bristol Electrical Committee reports having considered 
the desirability of granting Mr. Rost, Parker, foreman of the 
generating station, a gratuity in respect of his long service, 
but is unable to agree as to the making of any grant. 

The Swansea Corporation Electricity Committee has de- 
cided that Mr. H. A. Davies, of the public lighting section, 
be placed in charge of the new publicity department, and that 
he be raised to Scale B” in the salary scale. 

The Dublin Corporation, by 36 votes to 9, adopted a report 
of the Electricity Supply Committee recommending an im- 
provement in the scale of remuneration of the meter readers; 
and that Mr. Ww. DILLON. of the accountant’s section of the 
and that Mr. Wa. DiLLON, of the accountant’s section of the 
secretarial staff, be appointed a first-class officer. 

General.—On the 6th inst., at the Woolwich Works of 
Messrs. Siemens Bros. & Co., Ltd., was celebrated the com- 
pletion of 50 years’ service in the employment of the company 
by Mr. Ropert BERTRAM. of the dispatching and receiving 
department. Mr. Alexander Siemens congratulated Mr. Ber- 
tram on having attained his Jubilee of service, during which 
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time he had seen the business grow froin a very emall begin- 
ning, when about 50 persons comprised the whole staff, to 
the present time, when the number of the employés is about 
4,000. He had the pleasure of presenting hiin with an illumi- 
nated address and a cheque from his colleagues at the worke, 
as a token of their esteem and regard, and also a cheque on 
behalf of the company as a recognition of his faithful service 
and the manner in which his duties had always been per- 
formed. Mr, Bertram, in reply, thanked the company 
through Mr. Siemens, and also his colleagues, most of whom 
were present, for their gifts and the expression of their good- 
will, and referred to some of his very early experiences when 
the neighbourhood of the works was still rural. 

Sir GEORGE GREENHILL, F. R. S., and Mr. CHARLES BRIGHT. 
F. R. S. E.. M. Inst. C. E., have requested that their names be 
withdrawn from the executive committee of the Aeronautical 
Institute. 

Mr. W. A. Scorr. works manager of Messrs. Bruce Peebles 
and Co., Ltd., Edinburgh, was married on 9th inst. to Alexan- 
drina, second daughter of Alexander Mann, Edinburgh. A 
few days prior to the wedding Mr. Scott was presented with 
a canteen of cutlery and a silver cigarette case by the work- 
men and staff. 

The marriage took place at St. Robert’s Catholic Church, 
Harrogate. on March 4th, of Mr. A. C. Coovrr, electrical engi- 
neer, of Manchester, and Miss Muriel Margaret Seamer. 


Roll of Honour.— The Times records that Second-Lieu- 
tenant H. A. JOHNSTON, of the Royal Flying Corps, was killed 
in France on March 4th, aged 21. Before volunteering as a 
private he was with Messrs. Siemens Bros., and had fitted 
wireless installations in many parts of the world. 


Obituary.—Mr. C. W. Farrweatuer.—We regret to record 
the death of Mr. C. W. Fairweather, consulting engineer, of 
Newcastle-on-Tyne, who was one of the founders and managers 
of the Northern Counties Electric Supply Co., which, after 
a very successful career, was absorbed by the Newcastle-upon- 
Tyne Electric Supply Co. Mr. Fairweather was well known 
in engineering and electrical circles, and in later years carried 
on an extensive consulting practice in connection with 
mining and collieries. His death will be deplored by a very 
wide circle of friends. 

Mn. B. Suonr.—Mr. Bert Short, who was for six vears 
chief clerk and cashier at the North Metropolitan Electric 
Supply Co.’s undertaking at St. Albans, passed away on 

March 4th, after an operation at St. Bartholomew's Hospital. 


NEW COMPANIES REGISTERED. 


New Era Signs (U. S. A.). 1916, Ltd. (142,233). This 
company was registered on March 8th, with a capital of £200 in Is. shares, 
to acquire and develop the patent rights in the W. S. A. of an invention for 
improvements in or rclating to flashlight advertising devices, to carry on the 
business of manufacturers of and dealers in advertising apparatus for displav- 
ing electric and other advertisements, dynamos, lamps, wires, cables, insulat- 
ing materials, accumulators, telephone and other apparatus, &c., nnd to adopt 
an agreement with E, C. Leachman and the Magna Charta Publishing Co., 
Ltd The subscribers (with one share each) are: E. C. Leachman, 9. Oaklev 
Street, Chelsea, S. W., advertising expert; T. C. Elliot-Lawson, 56. Cleveland 
Square, W., company director. Private company. The number of directors 
is not to be less than two or more than seven: the first are T. C. Eliott- 
Lawson, F. Ilope- Jones. E. C. Leachman, and C. H. R. Profumo. Registered 
office: Albion Hous», 59-61, New Oxford Street, W. C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lancashire Light Railwavs Co., Ltd.—. memorandum 
of satisfaction in full on June 9th, 1915, of a mortgage or charge dated June 
29th, 1907, securing 6.000. and a mortgage or charge dated January Ist, 
1908, being à transfer of the siid mortgage or charge, and a further charge 
securing 4:3.000, has been filed. i 


Reid Brothers Engineers, Ltd.—Particulars of £3,000 
debentures, created February 17th, 1916, filed pursuant to Section 93 (3). of 
the Companies (Consolidation) Act. 1908. the whole amount being now issued. 
Property charged: The company's undertaking and property, present and 
future, including uncalled capital. No trustees. 

Faringdon Electric Light and Power Co., Ltd.—Issue on 
Mav 15th, 1914, of £300 (as collateral security with bankers for loan), and on 


February Hlth, 1916, of < 1.100 debentures, parts of a series of which parti- 
culars have already been filed. 


Bourton-on-the-Water Electric Light and Power Co., Ltd. 
—Issues on various dates from October 15th, 1913. to February Vth, 1916. of 
290 debentures, parts of a serics of which particulars have already been filed. 


CITY NOTES. 


Mr. II. B. Rexwiek presided at the 
pennuüal meeting, held on Monday. He said 
thoat the gross receipts had grown by 9 per 
cent. to £298 2690, but the costs and ex- 
penses had increased by £25,592, or 20.6 per 
cert, and the net revenue was £159,689, 
as compared with 416.043 for 1914. Increased costs due to 
the war occurred in the items for coal and other fuel, salaries 


Canty 
of 1 on^c 
Llectric Supply 
Co., Ltd. 


and wages, rates and taxes, and insurance. Had it not been 
for war burdens, the company would have had a record 
year in all respects. Coal had been about 50 per cent. above 
the 1914 prices. Their normal supplies were sea-borne, and 
the cost of freightage alone was now inore than the cost in 
pre-war times of the coal itself delivered into the bunkers. 
They still had difficulty in maintaining proper stocks of coal. 
It was time some public action was taken to deal with the mat- 
ter on lines similar to the recent Act determining the maximum 
price of coal at the pit’s mouth or by constituting a Board of 
Control with similar duties to those of the Railway Executive 
Committee which was now doing such good work in regulating 
the tratti of the British railways. There was a general increase 
in practically everything purchased during the year. The 
gross effect of their war burdens was to more than nullify 
the very excellent increase in the gross receipts. In order 
partially to recoup the company for these additional expenses, 
the charges to consumers had been advanced by 10 per cent. 
In the capital expenditure of the year (459.105), £31,745 
represented expenditure on mains, which included the outlay 
necessary to give supply in bulk to the districts of Sutton, 
Carshalton, Wallington, and Cheam, and in the district under 
the Romford Order. In regard to growth of business, the 
position was more than gratifying. The number of units 
sold increased by 2,549,309, and the consumers were 25.913, 
against 24.212. The continued expansion during war, in 
face of lighting restrictions and other adverse influences, was 
a striking testimony to the vitality of the company's busi- 
ness and to the potentialities of its areas of supply. It also 
spoke well for their commercial and business-getting staff, 
who had secured that large increase although working with 
a depleted staff and under adverse circumstances. They had 
aleo secured during the year two long-term contracts for 
supply in bulk—one with the South Metropolitan Electric 
Tramways & Lighting Co. in respect of their Sutton districte, 
and the other with a company in respect of Banstead, Chip- 
stead, and Walton-on-the-IHill. Supply had already been 
commenced in. the Sutton. districts, but in the other cases 
operations would probably be deferred until after the war. 
These contracts had a significance and importance far beyond 
their revenue-producing value, seeing that they carried 
matters a step further in the direction of unification of supply, 
and they were in keeping with the company's policy of link- 
ing-up and centralisation. They adopted that policy at the 
commencement of operations 22 years ago, and after years of 
labour that policy was being vindicated more and more as 
time proceeded. A further result of these contracts was that 
there was now one generating station less in the London 
district, for the Sutton station was being scrapped, and the 
necessity was avoided of erecting a further station which 
would otherwise have been required for the Banstead dis- 
trict. They were quietly doing what they could toward 
solving the bigger question of the London electricity supply 
problem. During the year they commenced supply in Rom- 
ford. They now served a total area of about 223 square miles, 
of which about 183 were distributing and about 40 bulk 
supply. After alluding to the Bournemouth and Coatbndge 
associated companies, Mr. Renwick said that the South Lon- 
don Electric Supply Co., in which they had a large share 
interest, had well maintained its position. The County Co. 
and its associated companies had 303 men on active service. 
In regard to the prospects, applications received to the end 
of February amounted to an additional 1125 Kw.. which 
exceeded the previous year's figures; the units output was up 
by 10 per cent., and there were 60 per cent. more new con- 
sumers. So far as new business was concerned, therefore, 
they could look forward with some measure of confidence. 
but they must expect further increases in station costs and 
other burdens in the wav of war taxes. The chairman con- 
cluded by referring to the special services rendered bv. Mr. 
C. P. Sparks, the engineer-in-hief, in connection with the 
coal and other difficulties, and by Mr. F. C. McQuown, the 
secretary, to whom the period had been one of unusual strain. 


Para Electric “The annual meeting was held on Febru- 


Railwavs & ary 28th. Mr. Foutetr Hour presiding. The 
Lighting chairman said they had suflered from a 
Co., Ltd. reduction in gross receipts, resulting from 


the continuance of the financial crisis. in 
Brazil; measured in sterling, with exchange at 16d., the lose 
in receipts amounted to £6,408, or only 24 per cent. on the 
previous year’s figures, the principal cause being a decrease 
of 957.000 in the number of tramway passengers carried. 
This reduction had been met by a reduction of 13 per cent.. 
or over £17.0000 in working expenses, by employing wood 
fuel in place of imported coal for power production, and bv 
à very strict eupervision of all items of expenditure. The fall 
in exchange during the past year had not only swallowed un 
their increased earnings of over £10,000, but a further £25,000 
besides. After placing £15.000 to reserve, which now reached 
the substantial sum of £96,545. they were able to pav a divi- 
dend of 5 per cent. on the ordinary shares. During the vear 
arrangements for taking over the whole of the share capital 
of the Pará Gas Co., Ltd., were completed. They were new 
engaged in developing the sale of gas for cooking and indus- 
trial beating. Their prosperity denended to a great extent 
upon the amount of rubber collected on the Amazon and upon 
its export value. and 33,509 tons of rubber were exported be 
tween July, 1914, and June, 1915, at a price 26 per cent. 
better than last vear: thev need not be disturbed at present 
about the future of the trade of Pard.—Financial Times. 
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At the annual meeting, on March 2nd, 


Kensington & Col. R. E. Crompton, who presided, said 
Knightsbridge there had been still more stringent reduc- 
Electric tions in lighting, and private economies, 
Lighting which had resulted in a further reduction 
Co., Ltd. of 9 per cent. in the output. ‘The total 


reduction for the two years 1914 and 1915 
amounted to nearly 1,000,000 units. Against this the average 
price received per unit had only increase by 2 per cent. 
Owing to the rapid rise in the price of Welsh coal, the com- 
pany’s local works were closed, and the whole of the supply 
was taken from the Wood Lane works. A saving of about 
15 per cent. had been made on repairs to plant, and the total 
working expenses had been cut down from £31,523 last year 
to £48,852 this year. The present value of the plant, not 
taking any credit for the increase in the value of the copper 
in the mains, was in excess of t:e value at which it stood in 
the books, and under the circumstances, as a temporary 
measure during the period of the war, the balance of the 
amount placed to the credit of the renewal fund had been 
reduced from 49.745 to £7,261. The total renewal fund 
credit stood at £199,021. The directors had contested the 
quinquennial assessment of the property by the Borough 
authorities of Westininster and Kensington, and had been 
successful in obtaining a considerable reduction. About one- 
quarter of the staff and workmen had joined H.M. Forces, 
and several others would have to join later. The total sum 
for rates and taxes paid during the past vear had been in- 
creased by £816. The reduction of dividend had been smaller 
than that of other companies, although they had only in- 
creased their price by 2 per cent. to the public. The use of 
electricity for heating and cooking was steadily increasing. 
The chairman called the attention of the shareholders to the 
devoted work of Mr. Miller, who was not only the engineer, 
but performed the duties of managing director and had 
supreme charge of the Wood Lane works; the excellent 
pln in which the company stood was due to him. 

eplying to questions, he stated that he personally had found 
that it was a great economy to use electric heaters instead of 
fires, and the Manacina Director said they had had in the 
pus year the largest increase In heating that they had ever 
ad. 


The annual meeting was held on Tuesday 


Oxford last week; Sir HENRY MANCER occupied the 
Electric chair, and the SECRETARY read a memoran- 
Co., Ltd. dum stating that the revenue account 


ehowed a profit (including £1,055 brought 
forward) of £13,340. After providing £2.016 for debenture 
and other interest, aleo writing off £686 on account of hire- 
urchase installations, the balance available was £10,639. 
enewals to the Diesel engine cost nearly £600, services to 
new customers £753, extensions of mains £483, meters 4338. 
They had written off from the capital account a sum of 
42.465, and had received during the year the sum of £5,000, 
being the first issue of 1,000 shares of the new preference 
capital created in 1914. The expenditure upon fuel had ex- 
ceeded that of the previous year by over £500. Sales by 
meter showed a reduction of £1,184, and the revenue from 
street lighting was also less. The reserve and renewal of 
plant account, with the addition of the sum of £1.000 pro- 
posed to be now appropriated, would amount to £20,757. The 
chairman said that the expenditure on hire-purchase installa- 
tions would be temporarily suspended. Of the clerical staff, 
four out of five were now serving with the Colours, and of 
the engineering staff, three members were called upon to 
serve at the commencement of the war, and 13 others joined 
shortly afterwards 


The capital expenditure during 1915 wae 


City of London 425.952. ‘The amount written off in re- 
Electric spect of buildings, plant, and other works 
Lighting dismantled during 1915 is £30,738. En- 
Co., Ltd. forced reduction of lighting, and increased 


coal and production costs have prejudiced 
the annual profit. The total revenue was £311,820. After 
deducting expenses of generation and distribution repairs and 
maintenance, street lighting expenses, rent, rates, taxes, &c., 
amounting together to £161,060, £150,700. remains, plus 
£23,372 brought forward. Interest on Joan, consumers’ de- 
posits, debenture interest, and other charges are deducted, 
and 450.000 is transferred to reserve, leaving 487.770. 
After paying 6 per cent. on the preference shares and 8 
per cent. on the ordinary, as against 9 per cent. for 
1914, 418.024 remains to be carried forward. The gross 
revenue wae (as above) £311,820, as compared with £306,084 
in 1914 (increase £5,735). The net revenue was £150,759, as 
against £164,464, a decrease of £13,705. The average price 
obtained per unit was 2.27d., as against 2.26d. in 1914. The 
consumers connected decreased by 370 to 14.720. and the 
kw. connected (including power and heating) increased. by 
629 kw. to 46.161 kw. The reduction in number of con- 
sumers is entirely due to war conditions causing the suspen- 
sion of many businesses, notably among stockbrokers and 
foreign importing agents. The units generated increased from 
33.906.963 to 34.643,297; and the number sold from 99.182.165 
to 29.419.079; the maximum supply demanded decreased from 
19.739 kw. to 17,494 kw. The units sold increased by 296,914, 
notwithstanding that the consumption for lighting purposes 
was more than a million units less. Power and heating sun- 
plies continue to show a steady increase; in 1915, 12,375,577 


units were sold for power and 2,844,636 for heating, together 
being equal to 53 per cent. of the total units sold for private 
supply. 168 members of the staff are serving with the Forces. 
Four have been killed and nine wounded. Liberal allow- 
ances have been made to all, to ensure that no financial 
hardship shall be suffered, and all who return will be re- 
instated after the war. The Marquess of Winchester, one 
of the directors, is now serving in France. Annual meeting: 
March 22nd. 
The connections to the system during 1915 
Newcastle- were increased by 26, 905 H.P., making 


upon-Tyne 258,390 H. b. total. The profit for the year 
Electric Supply was £204,418, as compared with £178,380, 
Co., Ltd. plus £5,046 brought forward. Interest and 


debenture stocks, loans, &c., amounted to 
£58,006, leaving £151,000. After paying 5 per cent. on the 
preference and 6 per cent. on the ordinary shares, as com- 
pared to 54 per cent. for 1914, placing £25,000 to depreciation 
reserve (as compared with £20,000), and £28,000 to general 
reserve (as compared with £17,000), £5,191 remains to be 
carried. forward. £93,965 has been spent out of revenue on. 
the efficient maintenance of the plant and system generally. 
£110,070 spent on capital account during the year represents 
further cost of extensions in progress at the Carville and 
Dunston power stations, and to the general distribution sys- 
tein. The nominal value of the shares held in the County of 
Durham Electrical Power Distribution Co., Ltd., has been 
adjusted to correspond with the reduced share capital of that 
company. Mr. R. P. Sloan has been elected to the board, 
but he retains his position as manager. At Dr. J. T. Merz'a 
wish he has relinquished the position of chairman, and Mr. 
J. II. Amustrong has been elected to act in his place. Dr. 
Merz becomes vice-chairman. Annual meeting: March 21st. 


Mn. R. S. NEWALL presided at the annual 


Waste Heat meeting on March Sth in the absence of 
and Gas Dr. J. B. Simpson, whose speech he read. 
Electrical The capital expenditure had been increaeed, 
Generating by 43.654. The expenditure incurred was 


Stations, Ltd. almost entirely in connection with the ex- 
tensions at Weardale and Grangetown 
power stations. The new plant was being installed at Wear- 
dale with a view to a more efficient use of the gas received 
from the coke ovens, and the further plant at Grangetown 
was being put in with a view of maintaining a greater and 
more continuous output. Although the manufacture of the 
plant and the completion of the works must necessarily be 
slower than in nonnal times, there was a good prospect that 
all the plant would be brought into operation during the 
current vear. These extensions would cost about £45,000. In 
June, 1915, the company had been allotted £10,000 of the 43 
per cent. War Loan, and the whole had been paid up. The 
general reserve and depreciation account had been increased 
by £11,000, together with £6,573 added for redemption funds 
in respect of plant supplied on hire-purchase terms. He had 
been asked by more than one shareholder whether they made 
proper reserves against possible industrial developments 
which might tend to supersede the methods they employed 
in the utilisation of waste heat and gas. He thought the 
accounts presented to thein each vear, and the explanations 
he had piven at their meetings, showed that their reserves 
were ample; in fact, they made such reserves as would pro- 
vide for the whole cost of their installations over the period 
for which they had contracted to receive the supplies of 
waste heat. The possibility of utilising waste heat in a more 
efficient way also received their continual consideration, and 
he had already referred to the new plant which was being 
installed at Weardale power station with that object in view. 
The profits earned during the year showed an increase of 
about 4817 over the previous year. The amount of waste 
heat, gas. and steam that they received during the year had 
been consklerably less, owing to the conditions arising out 
of the war, the reduction representing about 10 per cent. 
compared with 1914, and 15 per cent. as compared with 1913. 
The reduced quantity of waste heat available was Jargely in 
respect of those stations where they received exhaust steam 
from the blowing engines at blast furnaces, owing to the 
furnaces having had to be worked with different and varying 
classes of ore. Some of the coke-oven plants, also, had not 
been working at full capacity, but there was an improvement 
in this direction. Although the revenue had in consequence 
fallen, so far as it was derived from the output of electrical 
energy from the stations, there was some satisfaction in know- 
ing that the supplies they had been able to give to the power 
companies had been of even greater advantage to them than 
in normal times, as, without the supplies of electrical energy 
derived from waste heat. they would have been subiect to 
largely increased costs owing to the higher price of coal. 
Referring to the excess profits duty, he said from estimates 
prepared he did not think they would be called to pay any 
appreciable amount. 
At the annual meeting at Edinburgh, on 
Bruce Peebles Friday last, the Chairman, Mr. F. E. 
& Co., Ltd. ANDREWS, said that they had considerably 
re-arranged the works and added to the 
buildings and machinery in order to expedite and increase the 
output. Their export trade, to which, ever since the com- 
pany was formed, thev had given unremitting attention, and 
to which thev attached the highest importance, had naturally 
for the time being to give place to the more pressing demands 
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at home; but far from relaxing their efforte to keep closely 
in touch with all their foreign markets, they were increaeing 
such efforts, and had already joined hands with several other 
well-known finus in forming à company to push business in 
Russia, so that at the conclusion of hostilities they would be 
in an advantageous position to deal with the large! field for 
electrical engineering work which existed there. As regarded 
electrical inachinery, they were constantly overhauling and 
in.proving their designs; their epeciality, the Peebles-La Cour 
converter, continued to gain in favour; @ great many had 
been supplied during the year, and they had a large number 
on order at the present moment. The profit from manufac- 
turing and trading amounted to £13,945, compared with 
£11,049 for the year 1914. To this must be added interest 
and transfer fees £971, as against £619 last year, giving a 
total profit for the year of £14,916. There was a net profit 
of £7,096, ae compared with £3,592 a year ago. ‘This eum 
of £7,000 went to reduce the adverse balance against profit 
and loss account, which would now only amount to £10,686, 
and would, he hoped, be entirely eliminated in the course of 
another year. Their cash position had now for some time been 
entirely satisfactory. They had spent £4,660 during the year 
on maintenance out of revenue. Upwards of 34 per cent. of 
their workpeople had joined his Majesty's Forces, a large 
number of the staff were also eerving, and practically all 
others of military age duly presented themselves for attesta- 
tion under Lord Derby's scheme. They had to inourn the 
loss, among others, of Capt. W. Russell, a most valued mem- 
ber of their staff, and Capt. John Peebles, a son of the 
founder of the works and secretary of the company for many 
yeare. lle could not speak too highly of the excellent, work 
of the managers, Mr. Bustow and Mr. Bunting, of the staff, 
and of all their workpeople. Their financial position had 
steadily improved and might now be considered quite satis- 
factory. Sir John Cowan, of Edinburgh, was elected to a seat 
oa the board of the company. 


Mr. J. Falconer, M. P., presiding at the 


Mersey annual meeting, said that having regard to 
Railway Co. the difficult times, and that they had no 


goods traffic, the increase of £5,360 in the 
receipte must be considered satisfactory. The increase in 
expenditure was £5.125, due partly to higher cost of coal and 
labour. The bulk of the increased labour cost was borne by 
the Government, as was also the whole of the increased cost 
of stores and materials. The net revenue was £52,860, as 
against £52,125 in 1914. Since they had been working the 
line electrically they had put £2,000 a year regularly to the 
renewal fund, and they had said that when the sum reached 
£20,000 they would reconsider their position. It had now 
reached £22,066, and they had reduced the allocation from 
£2.000 to £1,000. They had now begun the payment of 
interest on the last of the debenture stocks, and when the 
full interest on that was completed they would be in a posi- 
tion to commence paying something to the preference ehare- 
holders. In reply to questions, Mr. Falconer said that local 
tratie had shown satisfactory development, more than main- 
taining the ratio of progress of past years. There had been 
practically a stoppage in the development of the country 
around the railway because nobody was undertaking building 
operations when building cost 30 to 40 per cent. above the 
normal. He did not know who would get the best of the 
bargain in the financial arrangement with the Government. 
It now looked like being a good bargain for the Government. 


MR. H. Sr. J. WINKWORTH, presiding at 


South the annual meeting on March 1st, said that 
Metropolitan the number of new consumers (313) was 
Electric Light less than usual, as they had not carried out 

and Power the usual extensions of small lengths of 
Co., Ltd. mains. The new maine laid were princi- 


pally for giving bulk supply to the West 
Kent Electric Co. for power for factories, &c. The loss of 
revenue due to Government lighting restrictions was estimated 
at at least £8,000 to 49.000. but this was made good by new 
business and extensions. The total units sold increased by 
37 per cent, to 9.185.742. The average price obtained was 
lower by reason of the bulk supply. The total eales in the 
show-room were 49.2506, against 48.148. with 44.479 trans- 
actions, against 3.759. The total receipts were £50,576, as 
compared with £60,701. ln regard to expenditure, coal had 
cost 45.700 more, owing to Increased output, high freights, 
and inferior quality. In common with the other London com- 
panies, they increased their charges to consumers by 10 per 
cent. at the end of March, 1915. The total expenditure was 
39 per cent. of the gross receipts, as against 36 per cent. in 
1914. Owing to an ambiguity in the trust deed as to what 
they had to set aside to depreciation and in what circum- 
etances, they had been in negotiation with the trustees with 
a view to defining the obligations under the deed. Thev had 
decided to fall in with the wishes of the trustees, and had 
transferred the £20,000 placed to reserve account in 1913 and 
1914 to the depreciation account, and had carried to the 
devreciation acconnt 416.750. A letter received from the 
solicitors to the trustees for the debenture stockholders indi- 
cated that they would be able to come to an agreement. The 
directors had under consideration the best manner of dealing 
with the amount due to the company by the West Kent Co. 
for work done, approximately £50,000. It would probably 
take the form later on of an issue of capital by the West 
Kent Co., but the precise form had not yet been decided upon. 


The foliowing figures show the progress of the West Kent 
Co.’s business:—1914, H.P. connected, 773; consumers, 59; 
gross revenue, £1,506; expenditure, £1,055; net revenue, £541. 
1915, H.P. connected, 3,018; consumers, öl; gross revenue, 
£13,320; expenditure, £10,269; net revenue, £4,051. During 
the year considerable extensions, both of mains and on- 
sumers, had been made, securing important power loads of 
a substantial and durable character. ‘the bulk of the energy 
had been takerf from the supply maing of the South Metro- 
politan Co. In regard to the outlook, it was very difficult to 
say what would take place in these days, but their output at 
present was substantially more than at the corresponding 
period of last year, due mainly to the increased demand of 
the West Kent Co. On the other hand, it was difficult to 
obtain regular deliveries of coal, and,owing to the excep- 
tionally high freights now ruling it Was impossible to say 
what coal would cost, but the average price wus likely to be 
more than that paid last year. On the whole, the outlook was 
satisfactory. 

At the annual meeting on March 22nd an 


Metropolitan effort is to be made to secure the appoint- 
Electric ment of a committee of shareholders to 
Supply examine into and report upon the position. 


Co., Ltd. A circular was issued last week asking for 
proxies in support of this move by to-day. 
The circular says:—'' For some considerable time we, in 
coinmon with mary other shareholders of the above company. 
have been far froin satisfied with the way in which its affairs 
have been administered. The dividend on the ordinary shares. 
which in 1905 was 10 per cent., has now fallen to 3 per cent.. 
and we learn that three of the directors (Lord Avebury, Si- 
James Pender, and Mr. P. D. Tuckett, the latter having 
recently joined the board) are all so dissatisfied with the post- 
tion that they have resigned their seate on the board. We 
feel the time has come for the shareholders to take some 
action to protect their interests.” 

The company has issued a reply to the circular, in which 
the Secretary writes :—'' Without explanation the circular is 
E misleading. The board has not, been satisfied recently 
with the conduct of affairs, and in June last decided upon a 
complete change of management. This has been effected, and 
it 1s on this change of management that the present opposition 
is presumed to have arisen. . . . The chairman will give 
the fullest explanation of the position at the general meeting.“ 


Mn. W. R. Davirs, presiding at tne 


Chelsea annual meeting, on March 8th, expressed 
Electricity regret that, owing to the class of demana 
Supply in districts like theirs, the year's working 
Co., Ltd. necessitated a reduction in the dividend. 


Some of the companies in the Metropolitan 
area who could command a power load had done better thar 
in 1914, but this company’s business, which was for domestic 
and shop lighting, had again been adversely affected, not only 
by the increased lighting restrictions and by the desire & 
economise, but also by the fact that there was at present m 
London season with its entertainments and festivities. The 
units sold were 149,000 less, being 3 per cent. to 4 per cent. 
below those of the previous year, but low-priced power units 
showed an increase of 12 per cent., and the reduction in the 
sale of the higher priced units was nearly 10 per cent. They 
had been fortunate in fuel expenses, which showed a reduc- 
tion of £950. This was partly due to the fact that the Diese’ 

lant had been running for the whole vear and had taken the 
ulk of the load, and that the cost of oil had not increasec 
in anything like the same proportion as the cost of coal. It 
was also partly due to their purchasing more current fron: 
the Central Electricity Co., so that the amount generated hac 
been proportionately less, and, to some slight extent, to their 
having sold fewer units. Repairs and maintenance and other 
costs were about the same as last vear, but there were two 
other items on the expenditure side of the revenue account 
which called for special remark : one was that a special provi- 
sion for income-tax of £1,500 was now necessary on account 
of the high income-tax; and «secondly. that they had paid 
£1.200 away to men on nülitarv service. These two items 
alone more than accounted for the reduced distribution. In 
regard to the prospects for the current year, thev must not 
look forward to any nnprovements, and thev might even be 
faced with a further reduction of nrofit. This was due to the 
price of oil having riven very considerably, and to the redne- 
tion in the demand for current, which wes still proceeding. 
The output for the first two months of this vear showed a 
reduction of 6} per cent. over the corresponding period. 


British Electric Transformer Co., Ltd.—The result of 
working for 1915 is considered satisfactory. After paving al: 
manufacturing costs and expenses of administration, thera 
remains a net nrefit of 421.095, plus 43.478 brought forward. 
Out of this £7,500 is put to reserve, £1.500 to depreciation 
reserve, 6 per cent. is paid an the preference, and 71 per 
cent. on the ordinary. shares, £837 is paid as extra remunera- 


tion to directors, and £4,604 is to be carried forward. Annual 
meeting : To-dav. 
Automatic Telephone Manufacturing Co., Ltd.—Tha 


ordinary share and transfer books are closed until Bth inst. 
for the purpose of preparing the dividend warrants on the 
ordinary shares for the vear. 

Doulton and Co.. Ltd.—Dividend of 5 per cent., less tax, 
on the preference shares for 1913. 
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North Ormesby, South Bank, Normanby and Grangetown 
Railless Electric Traction Co., Ltd.—The annual meeting 
was held at Middlesbrough on the 9th inst. Mr. W. W. Storr, 
who presided, said, in moving the adoption of the balance 
sheet, that the share capital of the company was 440,000, of 
which 12s. per share had been called up, yielding £21,078. 
Sundry creditors amounted to £121, making a total of £21,799. 
On the expenditure side, the cost of the Acts, including the 
opposition to the Middlesbrough Corporation, had been £4,012 
buildings and overhead equipment had cost £14,139, and land 
and sundries had involved an expenditure of £2,754, leaving 
a balance of £879. The contract for the cars had not yet 
been completed, and the system remained unopened, but they 
expected to obtain four cars by the end of April. When the 
ten cars were available they could start at once. The Board 
of Trade had refused to sanction double-deck cars. 


South Metropolitan Electric Trams and Lighting Co., Ltd. 
—The total revenue for 1915 was £69,281. After adding the 
balance brought in, deducting all expenses, and setting aside 
£4,500 to renewale fund, there remains £15,486, and the 
directors recommend placing to reserve £4,500, payment of 
dividend at rate of 5 per cent. per annum on preference 
shares for year to December 3lst, 1914, £8,478, to payment on 
account of preference dividend for year 1915 at rate of 1 per 
cent. £1,695, carrying forward £812. An agreement has been 
entered into with the County of London Electric Supply Co., 
Ltd., for the supply of current in bulk to the company's 
station at Sutton, which is accordingly being converted from 
a generating station to a sub-station. Supply from the County 
company was first taken on December 12th. 

Stewarts and Lloyds, Ltd.—The directors, after setting 
aside £100,000 for depreciation, and after making provision 
for estimated contingencies, recommend dividends for the 
half-year to December 31st last at the rate of 6 per cent. per 
annum on the preference shares; at the rate of 10 per cent. 
per annum on the preferred ordinary shares; and for the 
year a dividend of 2s. and a bonus of 6d, per share on the 
deferred shares, placing £60,000 to general reserve, 420,000 
to employés’ benefit reserve, and carrying forward £100,000. 

Listowel Electric Light and Power Co., Ltd.—At the 
annual meeting, held recently, the chairman said that the 
present position was most satisfactory, and the result of the 
third year’s working was remarkable. The gross profits, after 
paving all working expenses, amounted to £322. In three 
years they had put to reserve £430. They recommended this 
vear a dividend of 84 per cent., carrying forward £32. They 
looked forward to & considerable expansion of business this 
year, when certain new works and plant required to cope 
with the demand had been completed. 

Direct Spanish Telegraph Co., Ltd.—Dividends at the rate 
of 10 per cent. per annum, less incoine-tax, on the preference 
shares, and 6 per cent. per annum, less income-tax, on the 
ordinary shares (making 5 per cent. for the year) have been 
announced for the last half of 1915, and a bonus of 9 per cent. 
on the ordinary for the year, free of incoine-tax, is recom- 
mended. 

Melton Mowbray Electric Light Co., Ltd.—At the annual 
meeting, held recently. it was reported that the revenue for 
the vear, after adding the balance brought forward, amounted 
to £3,241, of which £2,286 wae available for distribution. A 
dividend at the rate of 3 per cent. per annum was declared; 
£900 was placed to reserve for renewal of plant, and £786 1s 
to be carried forward. 

Reduction of Capital. —A petition for the reduction of the 

capital of the Compania de Electricidad de la Provincia de 
Buenos Aires, Ltd., and Red., from 41, 350, 000 to £825,000, 
13 to be heard on March 21st. 
. Nairobi Electric Power and Lighting Co., Ltd.—An 
interim dividend at the rate of 6 per cent. per annum on the 
preference and ordinary shares for the laet half of 1015, less 
Income-tax, is being paid. 

Scarborough Electric Supply Co., Ltd.—The profit for 
1915 waa £1,078, plus £2,002 brought forward. After pro- 
viding for interest charges, and placing £1,000 to the depre- 
ciation fund, £1,716 is to be carried forward. 

Western Telegraph Co., Ltd.—Second quarterly dividend 
4s. per share, free of income-tax, for the vear ending June, 
1916, being at the rate of 6 per cent. per annum. 

W. T. Glover and Co., Ltd.—After paving 5 per cent. on 
the ordinary shares, and transferring 420.000 to reserve and 
writing down investments, £11,700 is to be carried forward. 


Launceston and District Electric Supply Co., Ltd.—The 
directors have declared a dividend of 3 per cent. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


. Verdun is the cynosure of the eyes of finance as much as 
it is of those of the nation at large; and, hopeful views being 
entertained of the end of this colossal struggle, Stock 

Xchange markets on the whole are firm and cheery. The 
Budget is expected towards the end of the month, and the 
next War Loan early in April. Citv circles are discussing 
With animation the pros and cons of a popular Joan in the 


shape of premium bonds; but that more money will have to 
be provided in some way or other before very long is obvious 
to everybody. 

This consideration weighs but lightly upon current quota- 
tions for securities. There is a tendency to look beyond the 
war and to invest money in the shares of such undertakings 
as are now working under abnormally unfavourable condi- 
tions, such as will right themselves automatically when the 
war is over. The same motive which checks investment to 
any large extent in armament shares is at work in directing 
the search for issues at present depressed by the war clouds. 

Such a development is one that should console the proprie- 
tors of electric hghting shares in these present darkened days. 
The war has bitten badly into profits, for reasons that are 
well known to the public, and to the investor in lighting 
shares particularly. But afterwards there should come such 
a reversal of fortune amply compensatory for the lean times 
through which the companies have passed; and those who 
are on the look-out for shares of such class might do well to 
include the electric supply market in their purview. 

Circulars have been flying about in connection with the 
affairs of the Metropolitan Electric Supply Co. Three of the 
directors, Lord Avebury, Sir James Pender, and Mr. P. D. 
Tuckett, have resign and five shareholders are inviting 
eupport at the forthcoming general meeting, with a view to 
securing the appointinent of a committee of shareholders to 
examine into, and report upon, the position. The directors, 
in reply, sav that a complete change of management has 
been effected, and that the chairman will give the fullest 
explanation of the position at the meeting next Wednesday, 
xi 22nd. Meanwhile, the price of the shares keeps dull 
at 28. 

Various ex~lividend markings have reduced other prices in 
this market to levels at which they pay handsomely, even on 
the basis of the reduced dividends declared in respect of 1915. 
There is accordingly plenty of scope for the far-seeing investor 
to whom reference has just been made. The City of London 
report is considered satisfactory, and the large increase shown 
by the expenses, as compared with those of the receipts, is 
regarded as a factor due entirely to the war. The Newcastle 
Electric Supply Co. has declared a dividend of 34 per cent., 
making 6 per cent. for the year, which compares with 53 per 
cent. paid in the previous twelve months. 

Mexican matters are once more to the front. in consequence 
of the increased activity on the part of some of the insurgents, 
headed apparently by General Villa, who are making thinga 
lively on the Mexican-American frontier. | Various United 
States citizens are said to have been killed in the Mexican 
raids; and once more, for the nth time, the expectation re- 
vives that President Wilson will take a firm stand and main- 
tain a stiff upper lip in his demands for reform in Mexico. 
It is difficult to conceive that even President Wilson can be 
content with formularies on this occasion, because it is cer- 
tain that if he cares to do so, he can command the support 
of his country in enforcing order into hie turbulent neighbours 
of the Isthmus, and the sending of a few thousand American 
troops to Mexico really looks as though he '' meant business.”’ 

Although this is regarded as something of an ultimate bull 
point for Mexican stocks and shares, it has not saved further 
falls in the railway and industrial securities. Mexico Tram- 
way Firsts, for instance, are down 4 points, Mexican Light 
and Power common fell 2 to 20, and most of the bonds are 
more than ever difficult to realise. 

Amongst other foreign descriptions, British Columbia Elec- 
tric preference dropped 2 to 53, and there is noticeable weak- 
ness in Anglo-Argentine Tramways firet preference, a fall of 
2 taking these to 33; while the second preference weakened 
in sympathy to 3%, as will be noticed from our lists of stocks 
and shares this week. 

The feature in the market for Home Railway stocks is the 
buying of the low-priced issues. Gambling counters, many 

ple would call them; but those who are putting money 
into such things contend that British railway systems of im- 
portance never come to a complete end, and that recovery 
sooner or later is inevitable. Therefore, the strength of Metro- 
politans and Districts is well maintained. Underground Elec- 
trics are duller. At the meeting held last week, Sir Robert 
Perks suggested that fares should be raised, but the chairman, 
Lord George Hamilton, stated that the adoption of such a 
policy would encourage competition and probably cause a 
great outery throughout London. It was very easy to lose 
trafic, he said, but trattic once lost was very difficult to 
recover. 

British Electric Tractions have been rather wanted, in 
consequence of the result of the law case which has just been 
settled by the Court of Appeal The Public Trustee, ae 
executor for a deceased large holder of income certificates in 
the company, sought to show that he was not bound by the 
scheme for reducing the capital. But the judges held that 
the directors had acted in perfect good faith; and upon the 
evidence before the Court, their lordships were of opinion 
that the appellant, by accepting the stock and shares under 
the scheme, ran no risk of incurring any future liability in 
respect of them. The preference stock was dealt in on Monday 
at 72, and the 7 per cent. non-cumulative preference at 46 a 
week ago; while the most recent bargains in the preferred 
and deferred were at 16 and 104 respectively. No doubt the 
company will now press forward tbe completion of its scheme, 
and proprietors will hope to be in posseseion of their new 
securities before long. 
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The Metropolitan Electric Tramways, in its report, ehows 
& falling away of £18,000 to £512,000 in its groes revenue for 
last year. The company carried 3,669,000 fewer passengers, 
but the average fare was higher. The net revenue, however, 
comes out at only £3,000 less. The ordinary dividend is 1 per 
cent., against 2 per cent. a year ago. The price of the 44 per 
cent. debenture stock is 784, and the 5 per cent. debenture 
stock stands about a point lower. 

Canadian lighting and power issues are creeping up again, 
and the American companies are sharing in the industrial 
activity produced throughout the States by the war condi- 
tions of Europe. The Pennsylvania Water & Power increased 
its profits, and announces that a new concern has been 
formed, called the Shawinigan Electro Products Co., the 
objects of the latter being to manufacture and sell electric 
furnace products. 

Telegraphs and telephones are wholly placid. Business is 
quiet in this section, and there are no changes to report on 
the week. Telegraph Constructions are quoted ex the divi- 
dend of 36s., allowing for which they show a loss of 14. Bab- 
cock & Wilcox are strong, the price stiffening to 23 on buying 
from the North. The other manufacturing issues are, on the 
whole, a good market. Rubber shares remain firm, business 
in them being more active than in anything else round the 
Stock Exchange. Considerable animation characterises the 
department devoted to _base-metal shares, more particularly 
those of the Broken Hill group. The copper division is a 
little uncertain of itself, by reason of the frequent and violent 
fluctuations in the price of the metal. 


SHARE LIST OF ELEOTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES. 


Dividend Price 
— March 14, Rise or fall Yield 
1914. 1916. 1916. this week. p.c. 
Brompton Ordinary .. 1 — ., 7 — £" 210 
Charing Cross Ordinary 5 5 xd — 7 18 10 
do. do. do. 1 Pret.. 43 4b 8 — 6 18 6 
Chelsea ; v 5 4 8$ xd = 614 4 
City of London .. : 9 8 11 — 614 9 
do. do. 6per cent. Pret. 6 6 1 — 614 8 
County of London à 7 1 1^ — 615 0 
do. 6 per cent. Pref. 6 R E — 5 17 8 
Kensington Ordinary . 9 7 5? xd — 6 19 
London Electric .. ; 4 8 1 xd = 900 
do. do. 6 per cent. Pref. 6 6 4j xd — 7 6 5 
Metropolitan 8 N — 8 4 8 
do. 4 per cent. Pref. 4 44 8 — 710 0 
St. James’ and Pall Mall . 10 8 53 — R 18 10 
South London 5 5 8 xd — A 8 6 8 
South Metropolitan Pref. 7 q a xd ＋ 614 ^ 
Westminster Ordinary . 9 7 5 = 619 
TELEGRAPHS AND TELEPHONES. 
Dividend, 
1914. 
Anglo-Am. Tel. pen - 2s 2s 6 100 ; — 6 00 
do. Def "m 83/6 21 — 716 0 
Chile Telephone ee 8 — 6 5 6 
Cuba Sub. Ord. 5 1 — & 9 0 
Fastern Extension 7 12 — 86 50 
Eastern Tel. Ord. 7 127 — 6 5 6 
Globe Tel. and T. ga 6 103 — *6 10 6 
do. 6 10 — 60 0 
Great Northern Tel. 22 844 — 616 
Indo-European 13 494 — 6 12 6 
Marconi 5 138 — 6 8 1 
New York Tel. 41 43 100} — 494 
Oriental Telephone Ord. 10 1 — 5 18 6 
United R. Plate Tel. 8 — ^? 19 0 
West India and Pan. 1 ! — 910 6 
Western Telegraph 7 19 — 6 50 
Home RAILS. 
Central London, Ord. . ay 4 67$ — 5 18 
Metropolitan : P i m 28 — 470 
dd do. District 95 N as x " 1 — Mi 
ndergroun ectric Or aa T. i — 
do. do. .. Nil 5 —€d. Nil 
do. do. ie 2s 6 81j xd — 4 *8 10 0 
FonEiGN Trans, &c. 
Adelside Sup. 6 per cent. Pref. ee 6 4 == 831 
Anglo-Arg. Trams, First Pref. a d — 1 7 2 0 
do. 2nd Pref. .. . 6 — i 8 8 0 
do. 5 Deb. 5 78 — 6 8 2 
Brazil Tractions . vd E 4 503 — 6 18 7 
Bombay Electric Pref. ae 6 10 — 6 0 0 
British Columbia Elec. Rly. Pfce. 6 68 —2 9 8 8 
do. do. Preferred. — 88 = Nil 
do. do. Deferred .. — B4 — Nil 
do. do. Deb. 4i 64 — 6 12 10 
Mexico Trams 5 per cent. Bonds — 85 —4 Nil 
o. 6 per cent. Bonds — 85 — Nil 
Mexican Light N a .. Nil 20 —2 Nil 
do. oe ee Nil 85 — Ni 
do. let Bonds vi Je = 40 -1 — 
MANUFACTURING COMPANIES. 
Babcock & Wilcox yx ws . M 92 +3 6 1 8 
British Aluminium Ord. a s 5 92/9 — 4 80 
British Insulated Ord, bs % 15 11 — 7 19 1 
British „ Pref. .. " Th 44/6 — 6 14 6 
Callenders .. - .. 16 11 — 6 10 6 
do. 5 Pref, 2 M «s 5 4 — 617 8 
Castner-Kellner .. via .. 20 — 6 8 0 
Edison & Swan, £8 paid Re .. Nil 77. — Nil 
do. do. fully paid .. Nil 1} — Nil 
do. do. 5 per cent. Deb... 5 60 — 8 6 8 
Electric Construction .. 555 6 14/9 — 816 
Gen. Elec. Pref. ee es oe ee 6 oR = 6 4 8 
Henley si - sa s .. 20 144 — *9 10 1 
do. 1j Pref. .. ag si e 4d 4 — 5 12 6 
India -Rubber ee ee oe ee 10 9} — 212 10 9 
Telegraph Con. .. ae PN oo W 84 xd -1i *7 19 0 


* Allowance made for dividends being paid free of income-tax. 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, March 15th. 


Latest Fortnight's 
CHEMICALS, &c. Price. Inc. or Dec. 
a Acid, Oxalic . gs .. per lb. 174 . 
a Ammoniac Sal : w £70 oe 
a Ammonia, Muriate (large crystal) per ton £54 ee 
a Bisulphide of Carbon  .. ? £928 as 
a Borax. PE Pol 33s n" £28 xs 
» Copper Sulphate .. $4 i RE £48 os 
a Potash, Chlorate .. - .. per lb. 271 6d. ine. 
i Perchlorate ie - " 9J- € 
a Shellac i ics .. perewt. 965/- +. 
a Sulphate of Magnesia  .. .. per ton 218 ie 
a Sulphur, Sublimed Flowers  .. is 414 š 
Lump .. So * $5 49 ve 
x Soda, 5 per lb 60% i 
a Crystals is "€ per ton — - 
a Sodium "Hichromate, casks per lb. 10d. es 
METALS, &c, 
c Brass (rolled metal 2" to 12" basis) per lb. 1/43 to 1/4 jd. dec. 
c „ Tubes (solid drawn) M " 1/5 to 1 "P 
c » Wire, basis .. ; z 55 1/44 to 1/4 zd. dec. 
c Copper Tubes (solid drawn) ee is oe 
E » Bars (best selected) per ton 148 i 
€ » m "m is - j £148 
Eg ” Rod . ee ” £148 ee 
d „ (Electrolytic) Bars is - 2181 ae 
d „, M Sheets " £155 Sa 
d „ i Rods is 144 a 
d 55 11 H.C. Wire per lb. 1/5 € 
f Ebonite Rod m oe oe os 95 87 ee 
F 99 Sheet ee ee ? * 9/6 ee 
n German Silver Wi ire a eu " 2/2 * 
h Gutta-percha, fine. is ša i 6/10 Ws 
h India-rubber, Para fine .. is ji 93/9 id. inc. 
i Iron Pig (Cleveland warrants) .. per ton 85/ 2/6 inc. 
l| ,, Wire, galv. yen 8, P.O. QUAS » 
g Lead, English Pig . " 0 285 16 23 ine. 
g Mercury per bot £16 16 ` " 
e Mica (in original cases) small per lb. . to Bj- ee 
e » »" * medium » 8/6 to 6/- oe 
e „ large is 7/6 to 14/- & up. PR 
d Silicium Bronze Wire. per lb [84 s% 
r Steel, Magnet, in bars per ton 
g Tin, Block (English) .. T £196 44 ino. 
n „ Wire, Nos. 1 to 16 per Ib iz 


Quotations supplied by— 


g James & Shakspeare. 

h Edward Till & Co. 

i Bolling & Lowe. 

Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons. 

r W. F. Dennis & Co. 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


Field Water-Purification Plant,—A recent issue of 
the Canadian Engineer contained a description of a portable ultrs- 
violet-ray sterilisation plant, designed and installed by Captain 
F. A. Dallyn, to provide a better water supply to the Ontario 
troops in a Canadian camp. The water is pumped from 
the Niagara River, which is greatly polluted, through a 
mechanical filter of the reverse-flow type, mounted on a four- 
wheeled wagon. From this it goes to the sterilising apparatus, 
passing through three quartz tubes, te each of which is attached 
an ultra-violet-ray lamp, the emanations reaching the water 
through the quartz. The tubes, 4 in. long by 14 in. diam, are 
carried in a casting, and watertight joints are secured by means of 
rubber gaskets. Three windows are provided in the casting, 
through which the operator can watch the lamps, &c. The outfit 
includes a Westinghouse generator, engine, and Albany pump. 
Current is supplied by a 2}-Kw. 220-volt direct-carrent dynamo; 
the pump is a 2}-in. water-sealed rotary type machine, with a 
capasity of 3.000 gallons at 250 B.P.M. These are driven by a 
9-H P. Lister vertical petrol engine, fitted with automatic 
pump lubrication, enabling it to run between 200 and 250 hours 
without refilling the oil chamber, pump-fed carburettor, &o. The 
plant was purchased by the Government upon the recommendation 
of the assistant director of medical service; it has reduced the 
normal count in raw water of 4,000 bacteria per o.c. to from 10 to 
z3r0. Colon bacilli were commonly present in 0°01 oo., but after 
sterilisation were normally absent in 50 o.c. 


Economy in Carbons,—About nine months ago the 
Electrical Engineering and Equipment Co., Ltd., of 109.111, New 
Oxford Street, W.C., offered a pr ze of £25 to the kinematograph 
operator who could show the biggest saving by the use of Reflex 
carbons during a period of six months, as compared with a similar 
period using any other make. We are informed that the prize has 
been awarded to Mr. C. J. Lord, of the Princess Picture Palace, 
Rawmarsh, Yorks, who reduced his energy consumption from 
2,560 to 1,890 unite, or 26 per cent., finding that with these carbons 
he could use a current of 25-30 amperes instead of 30 40 as for- 
merly, and yet get a better and whiter light. 
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THE RENAISSANCE OF THE LOW-TENSION 
FUSE. 


By JOHN A. CRABTREE. 


(Concluded from page 277.) 


Reference has already been made to the heating up of the 
fuse handle. This is, of course, aggravated with longer 
break fuses, and is an argument against the unnecessary 
extension of the break. Further, such heat represents 
wasted energy, and therefore money. 

Consider for a moment a 6-way T.P. 4/50-amp. per way 
500-volt fuseboard, 6-in. break fuses, as shown in fig. 3. 
The length of wire will be about 10 in. for each fuse 
(terminal to terminal) or a total length of 15 ft. The fuses 


Fira. 3. 


are wired with two strands 21 s.w.a. tinned copper, having | 


a total resistance when hot under working. conditions of 
about 165 09 — 


*. C?R loss = 400 watts (approx.). 

The yearly cost of this, working 60 hours per week at 
Id. per unit = £5. 

If, therefore, the same safety could be procured with 
saitably designed shorter break fuses, having a fuse-wire 
length of 5 in. from terminal to terminal, a running cost 
saving has been effected of £2 108. per annum. 

Fuse Wire.— Tinned copper wire is almost universally 
used, is easily procured and generally handy. The question 
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AREA 
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of few or many strands requires attention, and here we are 
between two alternatives. In the graph, fig. 4, are plotted 
three curves for open-type fuses, blowing at 200 amperes, 
one curve giving the total cross-sectional area, and the 
second and third curves the approximate total resistance of 
various stranded fuse wires (hot and cold). : 
It will be seen that the greater the number of strands 
the greater the resistance (and, therefore, the C? R loss), and 
the less the total cross-sectional area. It is thus perfectly 
obvious that while a fuse with few strands will have a 
greater explosive effect on a “short,” owing to the greater 
amount of metal volatilised, it will be distinctly cooler in 
working. On the other hand, the many-stranded fuse, while 
having a lower explosive effect, will have the disadvantage 
of exceasive heating to contend with. Premature blowing, 
disintegration of the insulation, softening of the spring 
contact clips, handles too hot to hold, excessive waste of 
energy—all these are the frequent results of the many- 
stranded fuse. 
_ That the waste of energy is not entirely a negligible 
item may be seen by considering a factory wired for 10 
50-H. P. motors, 440 volts D.C., and having 20 fuses wired 
to carry 100 amperes normal. Having the fuses similar to 
fig. 3, the total O? R loss (hot) will be :— 


get up in ordinary fusegear. 


For single-strand wire (14 8.w.G.) = 600 watts approx: 
For six-strand wire (23 S. w. G.) = 1,100 watts approx. 


Allowing for 60 K 50 = 3,000 running hours per 
annum, we have the following result at 1d. per unit :— 


Loss with single-strand wire = £7 10s. per annum. 
with six-strand wire = £13 15s. per annum. 


Therefore, the additional loss with six strand = £6 5s. 
per annum, or about 12s. 6d. per annum for each 50-H.P. 
motor installed. | 

Porcelain Insulation.— Porcelain is the material almost 
universally adopted in this country for the insulating shields 
and handles. It may be said to be fairly cheap to produce, 
can be moulded to any reasonable requirements, and is an 
excellent insulator. On the debit side it is brittle, cannot 
be worked up after firing, cracks badly under local heat, and 
possesses little mechanical strength. Satisfactory fuse 
design must make full allowance for these weaknesses, or an 
unreliable fuse will be the result. 

. From the national point of view already referred to, one 
feels compelled to admit that our home Potteries have 
Something yet to learn from the foreign, and particularly 
the German, competitor. Why this is so, one cannot say. 
Whether it is a question of the clays used, the mixing, 
moulding, or firing, is a matter for the Potteries to decide : 
but undoubtedly the future of our electrical switchgear 
industry is largely bound up with the enterprise and fore- 
sight of our porcelain manufacturers. The firm discovering 
the secret (if secret it is) of the German porcelain —its 
clean accuracy, excellent vitreous body, and low price—will 
find a fortune awaiting it after the war. f 

Damaged Fuses.—The distinctive forces operating upon 
the fuse may be classed under five headings. 

I. Ordinary wear and tear. l 

II. The explosive force of the aro. 

III. nus oe stresses set up in the insulating materi»! 

eat. 

IV. Dathage to the metallic parts, by arcing. 

V. Loosening of parts. 

I. Ordinary Wear and Tear.— This factor requires 
attention in all mechanical contrivances, and needs little 
mention, beyond what is later covered by Sec. IV. 

II. The Explosive Force of the Arc.—This may be 
considerable on any but the very smallest of fuses, and 
unless means are taken to counteract the danger, the fuse 
will be useless after the first **dead short" or heavy over- 
load.- It is, therefore, necessary to make suitable provision. 
Ample ventilation should be provided, where it is desired 
that the gases should escape ; and suitable deflectors shou!d 
be fitted wherever there is any possibility of arcing across 
poles or to earth. Special safeguards, such as cartridge 
fuses, magnetic blow-outs &c., need not be here elaborated. 


III. Sudden Expansion Stresses.—Few designers seem to 
pay any serious attention to the excessive local heat stresses 
Yet if the trouble of broken 
china is sifted to its root cause, it will be found that a large 
proportion is damaged throngh this cause. 

. Take, for example, the old tubular hand-grip fuse. The 
writer has noticed that a large proportion ultimately fracture, 
as shown in fig. 1, p. 276. An examination of the fragments 
shows that the initial cracks are often of long standing, and 
their gradual extension may be distinctly traced. The last 
* blow," of course, smashes the handle, already weakened 
by the earlier cracks, and the internal expansion stresses set 
up by the sudden heat. It therefore seems a reasonable 
conclusion that the heavy metallic ends and large cooling 
flanges at A rapidly absorb the heat, while the central, or 
hand-grip section B, can only dissipate the heat by a slow 
radiation. The difference in temperature, therefore, between 
parts A and B sets up stresses at C, and fractures the china. 
It has also to be recognised that the rapid heating up of the 
china round the core hole, also seta up stresses round the 
outside of the handle, frequently causing this to crack, as 
at D. 

The old ventilated tubular fuse of Reyrolle make was, 
perbaps, one of the best tubular hand-grip fuses ever made, 
on account of the special consideration given to the question 
of ventilation around the fuse wire tube. This ventilation 
not only served to keep the handle cool for handling, but 
also prevented undue heat stresses cracking the porcelain. 
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It is advisable to keep the hot fuse wire from contact 
with the porcelain, and the provision of asbestos tubes, 
braiding or pads, is decidedly necessary to shield the 
porcelain at the vital parts from the excessive heat. 

IV. Damage to the Metallic Parts by Areing.— It is 
impossible to entirely avoid this when ordinary fuse wire is 
used. Where fuses of any size are in question, however, it 
should be possible to so arrange the design that the arcing 
at the terminal blocks will not affect the re-wiring and 
contact surfaces. Some fuses burn vp the fuse wire 
terminals, so that it is quite impossible to loozen the screws for 
re-wiring, and one is compelled in emergency to. merely coil 
the fuse wire round the binding terminal. Others burn up 
the terminal faces, and occasionally weld fuse and base 
contacts in one mass. A method sometimes adopted 
consists in leading the fuse wire through a small hole in the 
insulation. This works all right if the fuse does not blow 
in the hole. When it does, however, the cure is as bad as 
the ill, and a blocked or shattered fuse is the result. 

V. Loosening of París. — This principally occurs on 
A.C. circuite, but should, of course, be considered as 
a matter for standard design, and lock-nuts, spring 
non-return washers, and substantial screw-driver slots 
to all thumb-nuts and screws, should be supplied without 

uestion. Unfortunately, price only too often enters into 
these refinements of design, and a good fuse is spoilt by 


the general objection to pay the fractional additional costs 
entailed. l 


Cabinets ( Wood and Iron).—The size and ventilation of, 


cabinets have each a considerable effect upon the fases 
enclosed. Fases that are cool in operation in the open air 
will often heat up excessively in a confined space, and cause 
endless trouble. Softened contacts (particularly the upper 
ones), pitted contact surfaces, and premature fuse blowing, 
are ali the results of this cause. Wherever poasible, cases 
should be suitably ventilated, or have sufficient volumetric 
capacity and cooling surface to counteract this tendency. 
The sudden rise in pressure owing to a fuse blowing, has 
also to be taken into consideration. With conduit wiring, 
the gases have an opportunity of escaping up the tubes, but 
where armoured or other cables which present no outlet to the 
gases, are used, a serious risein pressure may result. Occa- 
sions have been known where locks have been smashed, and 
heavy doors blown open through this cause. Apart from 
plain holes, the breathers shown in fig. 5 have been adopted 
with success, 

The clearance from live metal to case requires careful 
attention, for while a minimum clearance of one inch may 
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be ample under ordinary conditions, there are often circum- 
stances where such a clearance is quite useless. Consider 
the case of fuses on circuits with an earthed return, where 
one has the full voltage between the lead in terminals, and 
the iron case. In the event of a blow, the arc has a strong 
tendency to jump to earth and burn out the whole fure-box 
in a “dead short." Where, therefore, there is any possi- 
bility of a fuse blowing to earth, suitable deflector plates or 
shields should be fitted at the required positions, unless it is 
possible to combine such shields in the design of the fuse 
unit. Asbestos lining is often worse than useless, unless 
well varnished, and micanite or vitreous enamel put a board 
outside a competitive basis. It is much better to have a 


correctly designed board than to resort to makeshift 
safeguards. | ! 

Wiring Arrangements.— The question of wiring should be 
carefully considered, and it is to be regretted that designers 
are not compelled by law to pass through a stringent course 
of training, in wiring up their own boards. Boards are 
often delivered and found to be absolutely unwirable. 
Battens have to be carved and hacked away, bases packed 
up, cables twisted into unnatural kinks, and conduit 
brought all round the case to obtain a suitable entry. 
It is also to be regretted that buyers seldom know what 
they want when ordering. To make a first-class job 
with a board of any siz», the position of entry of the 
cables should be considered, and settled, before the 
board is set out. The board should be built round 
the cables, not the cables round the beard. For a little 
extra cost on the layout of the boards, pounds would be 
saved in the connecting up. Instead of macwavring heavy 
cables into impossibly placed sockets, heavy cables should 
lead in direct, with little or no bending of any kind what- 
ever. Yet how often is the manufactu er held up till the very 
last minute for the position of the cable entry into the case, 
and expected to deliver the job complete by retarn. The 
buyer arranges his cables to enter N, S, E or W, as it 
pleases him, and then curses the makers for supplying an 
unwirable board. á 

To sum up: We have yet to obtain the ideal fuse, but 
the following leading features may be considered as essential 
in its development (see also fig. 3). 

1. Substantial, electrically and mechanically. 

Fee Mast pass stringest short-circuit tests without damage to 


3. No danger of accidental oontact with live’ parte, whether 
fuse is in or out.“ N 
4. Sake to handle, even if inserting on a short. 


5. Fase wire as short as possible, compatible with safety, and 
reliability. 


6. Well-ventilated handle, cool in handling. 

7. Poroelain free from excessive heat stresses. 

8. Should not overheat when enclosed in iron case. 

9. Kasily re-wired, and free from danger of burnt-up terminala. 
10. No possibility of arcing to iron case. 


ll. Faseboards easily connected up, with as little bending of 
heavy cables as possible. 
,12. Inexpensive. 


CONTINUOUS-CURRENT RAILWAY MOTORS. 


A PAPER on the above subject, by Mr. E. V. PANNELL, was read 
before the INSTITUTION OF ELECTRICAL ENGINEERS and dis- 
cussed on March 9th; an abstract of the paper appeared in 
our last issue. 


Mr. F. W. Carter, who opened the discussion, said the 
paper was very opportune, the subject being highly specialised 
and the literature on it being behind development. The 
author was wise in limiting the subject to motors for multiple- 
unit trains; he thought he attached too much importance to 
the hourly rating, which was not in any sense a criterion of 
the service capacity of this type of motor, and there had been 
considerable discussion as to whether it should be retained 
for that reason. He, therefore, disagreed that the one-hour 
rating represented the maximum desirable current during ac- 
celeration; although this was probably true'of the old tramway 
motors, modern commutating-pole machines often accelerated 
at much higher than the one-hour rated capacity. In this 
country we should require much larger clearances than were 
indicated by the author in his reference to linear dimensione. 
When the ventilated motor was first introduced, it was feared 
that it would pick up dust, snow, &c., but now from 13,000 
to 20,000 of this type had been sold by one American concern 
alone, representing 14 million H.P. The author was wrong 
in etating that the Central London motors were semi-venti- 
lated with hollow shafts; eome motore of this type for use 
in America, had been experimentally made, but abandoned 
because of brake dust getting into them, and the Central 
London inotors had solid shafts, like the District motors. 
Referring to the 200-KW. 1,900-volt ventilated motor shown in 
fig. 8, the bearings were very small, and a bad feature; they 
were much smaller than usual, and less than those on the 
new Lancashire & Yorkshire, and South-Western motors. He 
thought an extra 4 or 5 inches in bearing length would be 
required for satisfactory service. The design also showed a 
lip on the commutator used as an oil thrower, which was a 
bad feature and would, he suggested, require replacing with 
a proper oil thrower, and these alterations would, he con- 
sidered, reduce the core length to less than the 18 in. ehown. 
It was true that roller bearings might be considered, but 
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experience with them was lacking. He very much doubted 
whether a 200-kw. ventilated motor of ordinary design could 
be got into the ordinary gauge, without recourse to large 
wheele or roller bearinge, even with the smaller commutator 
due to using 1,900 volte. Artificial limitations, such as due to 
the one-hour rating, were undesirable. 

Prof. S. P. Surg was interested to notice the author's 
advocacy of field control, although it was in use before the 
Beries-parallel control became the vogue; now it was coming 
back in combination with the latter. The unfortunate. part 
about all such arrangements was that it was not economical 
to increase the types in use on existing systeme, and it might 
involve great capital cost to convert to field control. e 
could not quite agree with some of the author's data regard- 
ing recently developed machines; the 600 and 1,200-volt. 
machines were reasonable, but he thought the 1,800-volt 
machine was open to criticism. For instance, 20 volts average 
per segment might mean a maximum of 30 volts, which, he 
thought, would lead to sustained eparking between segments; 
the segment pitch was necessarily small. It would be inter- 
esting to know whether any such voltage had been used. The 
segments per slot were also numerous, and the design appeared 
to be an effort to do the work with too small a motor. | 


Mr. LpaLL said inside the motor there was very little 


room for field connections, and these ehould be kept to a 
minimum. In regard to field control, the diverter was one 
method, but, ae mentioned in the paper, it had given trouble 
through flashing over, and it had been proposed to use a 
relay to cut out periods of the weak field, but to get a satis- 
factory relay was the difficulty. Part of the field winding 
cculd be cut out in various ways; it was possible to cut out 
the two bottom poles or alternative poles, but there might be 
trouble with both ways. Then there was tapping off the 
middle point, which was, perhaps, the best thing to do. He 
agreed that it was undesirable to talk about the maximum 
value of the average voltage, which meant nothing; the 
factor was the maximum voltage. 

It having been suggested by one speaker that diverters 
might. be made inductive with advantage, Mr. HIGHFIELD 
stated that in connection with the series wound Thury 
machines used by his company the diverters had been altered 
from non-inductive to inductive with satisfactory results. 
Previously, they had had trouble with the diverters such as 
Was indicated in the paper. 

Mr. RoGer SMITH, who in the absence of the author had 
read, the paper, replied to one or two points on his behalf. 
The author, he said, had mentioned that too much import- 
ance should not be attached to the one-hour rating, and had 
advocated service rating. The Engineering Standards Com- 
mittee had not yet legislated for railway motors in this coun- 
try, and for the time being wa practically used the American 
standards: He agreed, on behalf of the author, that the 
Z00-kw. ventilated motor shown had serious defects from the 
railway operating point of view; there was too little clearance 
hetween the end of the commutator and bearing. The railway 
motor was a pure compromise, and the less difficulty put in 
the way of the designer, and the more they asked only for 
results, the better the results would be. Field control was one 
of two things making the D.c. series ‘motor really useful; the 
other feature was regenerative control, and both were of 
singular importance in railway work. 


CONTROL EQUIPMENTS FOR WINDERS 
AND HOISTS. 


THE apparatus illustrated and described in the following 
article has been specially developed by the British Thomson- 
Houston Co., of Rugby, for the contro! of electric motors used 
for winding and haulage in collieries, and furnace hoists in 


steel works. 

Each equipment consists of a drum-type master controller, 
a panel on which electrically-operated air-break contactor 
switches are mounted, and contro! resistances of the air-cooled 
type. , 

The operator can start, stop, and reverse the electric motor 
by means of the master controller, the contactors closing 
automatically when the controller handle is moved. The 
closing of the contactors can only occur in the correct sequence, 
and each contactor remains open until the motor has 
accelerated sufficiently to permit additional resistance to be 
cut out of circuit without excessive current being taken from 
the line. Thus, even if the operator moves the control handle 
too quickly from the off position to the full on” posi- 
tion, the current limit relays on the contactor panel will auto- 
matically protect the motor against damage and permit it to 
be started up in the shortest time compatible with safety. 

These corftactor equipments are particularly suitable for 
winders and hoists, and possess the following advantages over 
liquid controllers, as clearly explained in the paper by Mr. 
J. H. Rider, on The Power Supply of the Central-Rand Mines 


Group,“ read before the Institution of Electrical Engineers on 


December 9th, 1914. 


(a) No heavy work is imposed on the driver in operating 
the control lever. . 

(b) No energy ie wasted in continually pumping electrolyte. 

(c) The full speed of the motor is obtained, as, when the 
last rotor switch closes, the rotor is metallically short- 
circuited. . 

(d) No energy ie wasted in the rotor resistance during the 
period of full-speed running, but only during the periods of 
acceleration and retardation. 

(c). There is no risk of flashing over, however quickly the 
control lever is operated. 


Fic, 1.—Contactor PANEL FOR Rotor CIRCUIT oF 400-H.p. 
INDUCTION MOTOR. 


(f) There is no cooling pipe system to be kept clean and 
in order. 

(g) The rate of accelerating the speed of the motor is auto- 
matically controlled by a relay system, so that, although the 
control lever may be put right over at the etart, no succeed- 
ing switch closes until the current, which has increased on 
the closing of the preceding switch, has fallen to a predeter- 
mined and adjustable amount. 

Contactor Panels.—For alternating-current slip-ring motors, 
one set of contactors is provided for opening and reversing 


— — —— e 


FIG. 2.—CoNTAcTOR PANEL FOR REVERSING STATOR CIRCUIT OP 
3,300-voLT INDUCTION MOTOR. 


the stator connections, and another set for short-circuiting 
the resistance divisions in the rotor circuit. 

Air-break contactors are recommended for this service, even 
for line voltages up to 3,300, as the wear on these is less than 
tbat on contactors breaking under oil. 

A typical contactor equipment for reversing stator circuits 
is shown in fig. 2. 

The contactor panel shown in fig. 1 is a typical panel for 
use in the rotor circuit for cutting out the controlling resist- 
ances. 
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For line voltages of 650 and less the contactors for con- 
trolling the stator circuit are mounted.on the same panel as 
the rotor contactors, and ate of the same general type as the 
rotor contactors. A typical panel is shown in fig. 3. 

For direct-current motore the contactor panel consiste of 
four contactors used for reversing the armature connections, 


Fic. 3.—ConTaAcTOR PANEL FOR STATOR AND ROTOR CIRCUITS OF 
200-H.P., 650-VOLT INDUCTION MOTOR. 


and a number of other contactors for short-circuiting the 
divisions of the starting resistance. Fig. 4 shows a typical 
contactor panel for reversing a direct-current motor. 


Fio. 4.—CONTACTOR PANEL FOR REVERSING 00-H.P. CONTINUOUS- : 


CURRENT MOTOR. 


Resistances.—The resistances used for this service consist of 
iron grids mounted on mica ineulated rods which are fixed to 
the main resistance frame. Pure mica washers are used for 
insulating the grids from each other and from the frame. 

For small motors the resistance units are mounted as shown 
in fig. 5. This form of frame consists of a number of separate 
boxes, the end castings of each box being arranged with lugs 
for bolting to similar frames on the top. bottom, and sides, 
82 that any number of boxes can be bolted together to form 
a complete resistance. 

This form of mounting is recommended in cases where the 


Fic. 5.— Tyr C G, Form GG, RESISTANCE WITH JUNCTION Box. 
(Side cover removed.) 


Master Controller.—The motor can be started, stopped, and 
reversed by means of the master controller, which is of the 
British Thomson-Houston standard tramway type. 

This controller makee or breaks the circuit of the contactor 
switches, which then automatically controls the current flow- 
ing to the motor independent of the operator. 
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de resistance necessitates the use of not more than six 
Xes. t 
For large motors, where more than eix resistance boxes are 
required, the unite are mounted as shown in fig. 6. In this 
case the end castings are dispensed with, and the rods carry- 
ing the grids are assembled in ar iron pipe framework. 
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Fla. 6.—Tyee CG, Form E E, RESISTANCE, FITTED WITH 
INSULATING Rops. (Side cover removed.) 


‘ontrol equipments as described are operating satisfactorily 
in mines in Great Britain and other parte of the world. 


4 


TAR OILS AS FUEL FOR DIESEL 
ENGINES. 


AT the February meeting of the DIESEL ENGINE Users’ Asso- 
CIATION, Mr. W. Baryo, of Messrs. Sulzer Bros, remarked 
that the price at which they had been accustomed to buy 
mineral oils had been such that there was nothing to induce 
manufacturers of Diesel engines to expend large sums in 
experiments; for years past, however, the Continental journals 
had contained a large amount of information on the subject. 
In Switzerland, about 140 Diesel engines installed by Messrs. 
Sulzer Bros. were nearly all running on tar oil prior to the 
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outbreak of war, the sizes varying from 20 to 1,000 B H. P. 
This tar oil was all imported. Messrs. Sulzer Bros. had car- 
ried out long experiments with vertical-retort tar and had 
designed a ial method of burning it. After the outbreak 
of war they installed their own tar distillation plant, and the 
results had been very satisfactory. The reason why they 
installed this plant instead of using ordinary tar was that 
although the latter gives fairly good results, it is not such a 
clean and satisfactory fuel ae tar oil. Further, vertical-retort 
tar can, a8 a rule, only be obtained in small quantities, and 
other kinds of tar require distillation to make a satiefactory 
fuel. It is alao more economical to use tar oil, as the valuable 
by-producte, such as benzol, toluol, ammoniacal liquors, and 
anthracene, would be loet if the tar were used direct in the 
Diesel engine. l " 
In France, where they had installed eome. 50 engines, tar 


oil was almost universally in use. The sizes varied from 20 to - 


3,500 B. H. P. 

The greater part of Messrs. Sulzer Bros. engines run with 
tar oil without any auxiliary fuel pump, and thie refers parti- 
cularly to their two-stroke engines. A great deal, however, 
depends upon the conditions under which the engine has to 
work, and in some cases they have fitted their own design 
of auxiliary pump with a pilot jet for ignition purposes. They 
have found that it is not sufficient to inject a drop of oil in 
a solid state, so to speak, in advance of the main fuel charge, 
but this ignition drop requires to be properly pulverised in 
the same way ae the main fuel supply. Unless this is done, 
the initial combustion is impaired, and it also considerably 
increases the consumption of the ignition fuel. 

Light oils, such as benzol, with a low flashpoint, are not 
suitable for Diesel engines. The heavy tar oils are almost all 
suitable. It is ible that when oil has been stored, espe- 
cially during cold weather, a certain amount of crystallisation 
takes place. These crystals usually consist of fuel of high 
value, which, by sufficient heating of the tar oil, as a rule 
become easily dissolved. In purchasing tar oils the following 
points should be considered :— 

The specific gravity should be between 1 and 1.1. 

The lowest flashpoint is about 70 deg., but for eafety against 
fire it should be in the neighbourhood of 100 deg. to 130 deg. F. 

Tar oils are as a rule dark to almost black. One drop on 
white paper should show no black residue, as is the case with 
tar. is black residue means a large percentage of free 
carbon or other tar ingrediente. 

The lower calorific value is between 15,800 and 16,500 
B.TH.U, 

The unburnt residue of tar oil should not exceed 1 per cent. 

The amount of water should not exceed 1 per cent. 

With coal tar oils the eulphur contained can be froin 0.5 to 
l per cent. - 

If the tar oil contains a high percentage of residue which 
only begins to vaporise at 400 deg. C., the eame results can 
be expected as with tar; that is to say, one must anticipate 
a considerable amount of dirt in the engine, and the exhaust 
valves will require frequent cleaning and grinding in. 

With gas tar the most important point is the contents of 
asphalt and pitch. . Tar obtained from the manufacture of 
gas in vertical retorts can be used without difficulty by the 
adoption of an auxiliary fuel pump and epecially prepared 
lubricating oil. Tars from horizontal or inclined retorts are 
not suitable, and they, as well as coke-oven tars, should be 
distilled for the recovery of tar oil, and in this way brought 
into use as fuel for Diesel engines. 

The specific gravity of coal tar is 1.06 to 1.12. 

If the viscosity is over 20 deg. Engler at a temperature of 
3) deg. C., the tar is unsuitable for good combustion. 

With regard to flaehpoint and water, the same remarks 
apply as to tar oils. It should, however, be carefully noted 
that when using tar as fuel, certain inconveniences will be 
experienced, and these will be considerably increased if the 
amount of water contained in the tar is high. 

A thin layer of the fuel poured on to glass or paper should 
show the smallest possible quantity of black or crystallised 
deposits. . 

Tars with a calorific value below 15,500 B.TR.U. are of little 
use. 
The ashes content should not exceed 0.1 per cent. 

The sulphur content may be up to 2 per cent. 

The impurities that remain after evaporation at 350 deg. C. 
should not exceed 45 per cent. 

Mr. L. W. Jounson, of Messrs. Banks, Warner & Co., Ltd.. 
referred to the entirely successful manner in which tar and 
tar ols had been used in Diesel engines in Germany. In that 
country the approximate total k. H.P. developed by Diesel 
engines was 850,000, of which about 150,000 was obtained from 
tar or tar oils, the corresponding figures for Great Britain 
being about 80.000 and 1,000 respectively. The lowest import 
duty on petroleum oils brought into Germany was 36s. a ton, 
which naturally was a great encouragement to the use of the 
home product. 

A great saving of national wealth might be effected by the 
use in internal-combustion engines of fuel oil distilled from 
the coal produced in our own country as compared with the 
burning of coal in boiler furnaces; he estimated it at 30 
million pounds sterling to the consumer per annum, whilst 
M value of the coal would be increased by fully 75 per 
cent. 

Tar oils have so far chiefly been used for creosoting timber. 
and meet of the available supplies are now sent to the United 
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States; in 1913, 40 per cent. of our total production of tar 
was exported to America, the approximate amount being 
200,000 tons, which would provide nearly a quarter of a 
million B.H.P. working 3,600 hours. A further large percentage 
was exported to Germany, and thie now also goes to the 
United States. Lately, however, in America a number of tar 
distilling plants are ions installed, which fact is of much 
importance to us. 

he speaker stated that eince the begmning of this year 
he had been in touch with most of the sources of supply of 
tar oils in this country, and that out of some 50 firms 
approached only about a dozen had been able to make any 
offers at all. Of these, about one-half could supply products 
which would be suitable for use in Diesel engines, and the 
total quantity would amount to about five to eight thousand 
tons per annum. "The prices quoted ranged from 24d. to 6d. 
a gallon, or, say, £2 10s. to £7 a ton at their works. It 
seemed probable that a further million gallons of suitable 
fuel oils could be supplied from other sources. The price of 
fuel oil suitable for Diesel engines on the Pacific coast of 
America was eaid to be ld. per gallon, and on the Eastern 
coast of America 2d. per gallon. Owing to taxation of im- 
ports in Germany, tar oil had been cheaper to use than even 
Galician fuel; thus Diesel engines there had been developed 
t^ burn tar oils, and the exclusive use of inland fuels had 
tended to make Germany independent of foreign countries. 
The value of creating a home product lay in the fact that 
thereby competition was established with the foreign pro- 
duct, and prices were kept within reasonable limits. | 

A process for distilling tars obtained from gas works where 
vertical retortg were used had already been set to work in a 
neutral country, and the distilled oils were being ueed om 
Diesel engines of all sizes and of both low and high epeeds 
with every success, and without the engines being altered 
for pilot ignition. In most cases, however, pilot ignition had 
been resorted to in one form or another, and it was only 
quite recently that any measure of success had attended the 
experimente made to use the oils without pilot ignition. The 


chief trouble experienced was that at lighter loads, i.c., below 


three-quarter loads, the temperature inside the cylinder at 
the time of opening the fuel valve was not high enough to 
start and complete the combustion of the main charge. 

Mr. JOHNSON referred to an engine of 150 f. H. p., which had 
been operating absolutely satisfactorily for about three years 
on ordinary gas worke tar. No difficulties had been encoun- 
tered, and pilot ignition was employed. Several engines had 
also been tested on distilled tar, and were operating success- 
fully on this product without pilot ignition. 

Of the various methods that had been tried for burning tar 
oils, only two were useful, namely, inodifving the design of 
the fuel valve so ae to produce the right conditions for tar 
oils, or using a-pilot charge. The latter was at present the 
standard for running Diesel engines on tar oil. but the former 
appeared to be the correct one, as the problem of using tars 
and tar oils could not be considered solved until such oils 
could be burned as simply as residual oils. No conclusive 
results had as yet been obtained, and the whole principle 
being in its experimental stage, great secrecy was observed. 
The whole difference, however, appeared to be in the design 
and operation of the needle valve. What appeard to be 
required was that quite a small quantity of tar oil should 
enter the cvlinder before, and distinct from, the main charge. 
This quantity was readily converted into the oil-gas formation 
necessary to raise the temperature in the combustion space 
sufficiently to permit of the smooth and complete burning of 
the main charge. Many experiments were carried out before 
conclusive evidence was obtained that the experiments were 
being made on the right lines and that results were possible. 

It should be noted that copper, zinc. or alloys of these 
metals could not be employed in the manufacture of parts in 
contact with tar oils. Hence steel pipework must be adopted, 
and the parts of engines, which were generally made of gun- 
metal or phosphor bronze, had to be made of pure nickel or 
2) per cent. nickel steel, while good joints could be made of 
sheet asbestos after soaking it in gold size or some like sub— 
Stande. 

In the discussion which followed. much stress was laid on 
the advantage which would accrue to users of Diesel engines 
in this country if they were not in future to be left entirely 
dependent upon the use of imported petrelemm fuel oils. The 
importance of the question from the national point of view. 
particularly in the more economical utilisation of the mineral 
resources of the country, was also referred to. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


CHILE.—Telegraphic information has been received at the 
Board of Trade, through the Foreign Office, to the effect that 
the proposed new specifie Customs Tarif for Chile has been 
introduced in the Senate, and will, it is anticipated, be passed 
by that body very shortly and promulgated as law. in the 
form sanctioned by the Chamber of Deputies. with some few 
modifications. A translation of the proposed new Tariff. as 
approved by the Chamber óf Deputies, was issued in 1814 ae 


— — 


-cipal, communal, harbour, or any other tax. 
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a Parliamentary Return (Cd. 7,458), obtainable from Wyman 
and Sons, Fetter Lane, London, E.C 


TRINIDAD AND TOBAGO.—The Board of Trade have 
received the copy of a Resolution which was agreed to on De- 
cember 10th, 1915, by the Legislative Council of Trinidad and 
‘Tobago, amending the duties on certain articles imposed by 
the Ci touis Duties Ordinance of 1913 on their importation 
into the Colony. Among the amendments may be noted the 
following :— 

The duty on machinery—including motor and other engines, 
steam boilers, and electric machinery not hereunder specified 
(see below), and electric dental appliances, remaine the eame, 
viz., 8 per cent. ad. val. under the preferential tariff, and 10 
per cent. ad val. under the general tariff, but the italicised 
words are new. 

The following have been transferred from the free schedule 
and now have to pay a uniform rate of 21 per cent. ad val., 
viz. :—Machinery for electric lighting and power plant on 


estates or mines (and parts thereof not imported for sale) if. 


admitted as such by the Collector of Customs; machinery for 
rallwavs and tramwaye on estates or mines, including rails 
and rolling stock (and parts thereof, not imported for sale), 
admitted as such by the Collector of Customs; also agricul- 
tural, irrigation, mining, &c., machinery, not imported for 
sale. Motor vehicles of all kinds, which formerly paid vary- 
ing specific rates of duty, are now dutiable at the uniform 
rate of 8 per cent. ad val, under the preferential tariff and 
10 per cent. ad val. under the general tariff. 


NETHERLANDS.—The exportation from the Netherlands 


-of rubber, gutta-percha, and articles manufactured therefrom 


was prohibited by a Royal Decree promulgated on January 


: 26th. 


GREECE.—In virtue of a Greek Royal Decree of October 
318t last, certain tools, machinery, instruments, and utensils 
of agriculture and the branches of industry connected there- 
with, when imported into Greece by Agricultural Associations 
for their own uee or for sale or loan to members of an Associa- 
tion, are to be exempted from import duty, also from muni— 
In the list of 
implements and machinery specified in the Decree appear the 
following :—Motors of agricultural machines, i.c., motors 
worked by horse, steam, or electric power, crude petroleum 
and benzine (petrol) motors; means for the conveyance of 
motive power, i. e., belts, cogged wheels, chains and wire for 
transmitting electric power; and pumps. 


UNITED STATES OF AMERICA.—A Circular recently 
issued by the United States Treasury Department contains 
the text of revised regulations, which came into force on 
February Ist, regarding the procedure for the exportation of 
merchandise to foreign countries or shipped to or from non. 
contiguous territory of «he United States. The full text of 
the Circular, which gives detailed inetructions with regard to 
various export matters. may be consulted at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall 


'Street, London, E.C. ; 


BRITISH DOMINIONS AND COLONIES, &c.—Informa- 
tion relating to the rates of import duty leviable in the 
British Self-Governing Dominions, Colonies, Possessions, and 
Protectorates is contained in the Return recently published 
by the Board of Trade on ‘ Colonial Import Duties, 1915." 
The Return is arranged with the object of bringing together 
the various tariff classifications and rates of duty for each 
principal group of articles, the information being shown for 
each British Possession under each group. Electrical machi- 
nery and apparatus (including wireless telegraphy) forms one 
of the headings into which the groups are divided. Other 
particulars included in the Return are details of the preferen- 
tial tariff advantages accorded in certain Dominions and 
Colonies in favour of British goods; information respecting 
tariff valuations, the levving of duties on the groes or net 
weight of goods imported at specific rates; tare allowances; 
Colonial copyright laws and regulations; parcel post regula- 
tions affecting dutiable articles sent from the United King- 
dom; and a detailed statement of the erport duties leviable 
in the various Dominions and Colonies, &c. The Return is 
obtainable from Messrs. Wyman & Sons, Ltd., Fetter Lane. 
age reference number Cd. 8,094, price 4s. 2d., post free 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED), 
Compiled expressly for this journal by Mrssks. W. P. Tuompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


1916. 


2.920. Means of control for petrol-clectric cars.“ W. A. STEVENS. Feb- 
ruary 28th. 
2.74. " Means for controlling the ignition period in  magneto-clectric 
machines," H. GREEN. February 28th, 
2.45. '' Electrical contacts.“ M. W. F. Permexy & A. W. SugRRIFF.. Feb- 
Luar; 28th. 
p.529. '' Feed-pump pressure reuulator s.“ Britis Tiiowsos-Hovsros. Co. 
o aty 28th. 
Febru, | Electrolysis of solutions of alkali chlorides.” W. T. Gipves. 
ebru, Nth A 


~ 


2.968. Galvanic batteries.“ 
February 28th. 

2.976. Variable capacity for wave- transmission systems.“ 
February 28th. 


G. Ferrer, G. J. A. FULLER, & L. FutrLER. 


W. Happon, 


2.977. Electric heaters." E. C. R. Marks (Landers, Frary & Clark). 
February 28th. 
2.988. Electric cables.“  CaLLENDER'S Caste & CowsrRUCTION Co. snp 


T O. CarLENpER. February 28th. 


3.006. Ships’ telegraphic apparatus, &c." E. A. Lampert. February 28th. 
3,029. '' Electric battery lamp." J. E. Hamitton, February 29th. 
3,036. “‘ Polyphase alternating electric current commutator machines.“ 


BritisH THomson-Houston Co. N. SuvcTTLEwORTH. February 29th. 


3.052. Electric condensers.” M. O'Gorman & R. Wutppincton. March 1st. 

3,057. Magneto electric machines." H. Green. March Ist. 

3,059. “Cleat for carrying two separate wires or cables." J. E. Grocorr. 
March Ist. 

3,062, “ Sparking plugs for internal-combustion engines." A. T. AcsmNM. 
March Ist. 

3.067. ‘ Electric furnaces." H. ETCHELLS & H. A. Greaves. March Ist. 


3,076. '' Electric welding or fusion-deposition of metals.” A. P. Stnoa- 


MENGER. March Ist. 
3,084. '' Electrolytic production of sodium perborate.” Decrscne GoLp-Usbo 
B vonn RossLE Nn. March Ist. (Germany, March 10th, 
5. 
3,087. '' Electric switches, especially for controlling electric motors. P. S. 


Brook & J. A. Hirst. March Ist. 


3.088. '' Method of reducing electrode consumption in electric steel-melting 
furnaces.” V. Stoe. March ist. 
3,099. “ Electrolytic production of sodium perborate." DeurscHe GoLD-UNDO 


SILBER-SCHRIDEANSTALT VORM ROSSLER. March Ist. 


3,114. '' Means for regulating voltage of direct-current dynamo.” E. 
SCHNEIDER. March Ist. , 

3,122. Magneto-clectric machines." F. L. HorrisTER. March Ist. 

3.161. Battery cells." W. L. Watker. March 2nd. (U.S. A., March 


17th, 1915.) 


Means for suspending and insulating electrical conductors.“ 
MARCONI'S WiRELESS TrLEGRAPIt Co. March 2nd. 


Studs or electrodes of electric dischargers.” H. M. DOwSET? axp 
March 8nd 


MaRCONI'S WIRELESS T&gLEGRAPH Co. March Loud. 
Baitish THomson-Hovustom~ 


3,164. H. A. 
Ewen & 

3,165. 
MARCON1’S WIRELESS TELEGRAPH Co. 
3.166. Aeroplanes.“ 
3.169. Apparatus for heating air or gases.“ 

Co. March 2nd. : 
3.192. Dynamo-electric machines." H. Cuty. 
3,227. 
AND CALIENDER'S CABLE AND CONSTRUCTION Co. 
3.230. Driving mechanism for machines.“ 
Co. (General Electric Co.). March 31d. 


3.233. Measuring instruments, relays, &c." H. 
M'inELESS TELEGRAPH Co. March 3rd, 


March 2nd. 


" Earthed concentric electric wiring systems," G. S. BooTHROYD 
March 8rd. 
Buitish Tuousos-Houvstox 


A. Ewen & MAECONI S 


3.234. Dynamometers." W. G. WALKER. March 3rd. 

3,254. '' Electrical measuring apparatus.“ F. WUNSCH. March 3rd. 
(U.S. A., March 4th, 1915.) 

3.255. Voltage regulating systems for electrical circuits." R. E. Gino 


(Sperry Gyroscope Co.). March 3rd. 

3.286. Electric cable drums, reels, &c.“ 
March 4th. 
3.294. Electric incandescent arc devices.” 
Co. (General Electric Co., U.S. A.). March 4th. 
3.298. Electric switches." A. H. MipcLEv AND C. A. VANDERVELL & Co. 

March 4th. 
3.299. '' High-tension magnctos." 
AND Co. March 4th. 


E. Epwarps & H. G. Woops. 


BRrris nm THouSoN-Hovstow 


A. H. MipcLEYv ann C. A. VANDERVELL 


PUBLISHED SPECIFICATIONS. 


1914. 


1.405. CowTiNUCOUS-CURRENT GENERATORS. Fried. Krupp Akt. Ges. 
With. (January 31st, 1913. Addition to 1,407/13.) 

12.282. Poryenase COMMUTATOR DyNAMosS AND Motors. A. 
]*th. (June 14th, 1913.) i 

23,107. ELECTRICAL SwrrCHES. F. B. Cex & Smith. 
tion to 23,162/12.) 


January 
Heyland. May 


November 26th. (Addi- 


l 1918. 

596. AUTOMATIC ELECTRO-DYNAMIC BRAKE SySTEM FOR FEED REELS AND THE 
LIKE. H. V. James. January 14th. 

1,076. Heatinc Unit or RESISTANCE ELEMENT FoR ELECTRIC Heatinc APPA- 
KATUS. A. Slatter & G. Wilde. January 22nd. 

2.250. CowNvERTIBLE Evectric Fire. E. A. Welch. February 12th. 

2,313. ELECTRICAL HEATING APPARATUS. A. F. Berry. February 12th. 

2.528. ELECTRIC SWITCHES OR Devices FOR Maxx OR Breaxinc ELECTRIC 
Coxtacts. F. A. Humphreys, B. A. Quint, & E. J. Felt. February 13th. 


2.532. CONTROLLERS FOR ELECTRIC Lirts, C. G. Major & Smith, Major and 
Stevens, Ltd. February 17th, 


Crompton & Co. and N. Pensabene. 


2.618. DYNAMO-ELECTRIC MACHINES. 
February 18th. 

2.696, TüsclaR ELECTRIC. PockEr Lamps. E. C. R. Marks (Interstate 
Novelty Co.). February 19th. 


2.698. METHOD OF RENDERING ARTICLES MADE OF PORCELAIN, Potrery, Gass. 
AND THE LIKE, ELECTRICALLY CONDUCTIVE FOR THE PURPOSE OF ENABLING THE 
DEPOSITION THEREON OF METALLIC COATINGS BY ELECTROLYSIS TO BE EFFECTED. 
P. Marino. February 19th. x 

3.987, PRINTING TELEGRAPH RECEIVERS. Western Electric Co. (A. F. Dixon). 
March 12th. (March 19th, 1914.) 

5.391. ELECTRICALLY-HEATED Hot-4tR SYRINGE FOR DENTAL on SURGICAL USE. 
J. M. Vaughan, April 9th. 

7.704. TELEPHONE SYSTEMS. 
Bygrave. May 22nd. 

9,279. TARGETS ror X-ray TUBES AND THE LIKE. 
Co. (General Electric Co., U.S. A.). June 24th. 

11.818. ErrcTROLYTIC REris iSd OF Tin, W. J. Mellersh-Jackson (American 
Smelting & Refining Co.). August 16th. 


Relay Automatic Telephone Co. & L. C. 


British Thomson-Houston 


12.892. Exvectrrio Lock SwircuES. G. W. Bowen. September 8th. 

12.951. ELECTRO-MAGNETICALLY CONTROLLED VALVES FOR USE IN CONNECTION 
With Tuk ELECTRO-PNEUMATIC. ACTIONS OF OrcANS. H. Willis, Jun. Septem- 
ber 9th. 

13.985. DYNAMO-ELECTRIC MACHINES FOR THE STARTING AND ‘IGNITION OF 


INTERNAL-COMBUSTION ENGINES. British Westinghouse Electric & Manufacturing 
Co. October 2nd. (October 3rd, 1914.) 
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Vol LXIV]: CONTENTE: March 3, 10: No %% — SOME menths ago we recorded the appointment by 
The Advisory Council ... . . 329 the Board of Education of the Advisory Council 
1 FTT 255 for industrial and scientific research, responsible 
Three phase ‘Australia at Burnley (illus) cee 331 to a special committee of the Privy Council, and 
The Resistance of a Oube, is . W. Carter (illus.) .. 332 charged with the duty of organising and promoting 
Legal... WELL a the investigation of scientific problems bearing on 
5 Current Railway Horn. a m 33 trade and industry, and the elaboration of improved 

The Cube Problem „ 3344 processes of manufacture, with a view to rendering 
Business Methods which Must Go... .. . .. 334 our industries independent of foreign, and particu- 
What to do with our Canale. . 334  ]arly German, methods and products. Since then the 
ros „ Commercial Manager SE oH . Council has been engaged in laying the foundations 
Track Circuits and Cab Signals —.. sse see . 335 of the organisation which must be erected in order 
What is an LM Contractor"?  .. ... 335 to achieve its purposes, and has made considerable 
Cause of Flicker — see — eee — see .. 996 progress, not only in connection with the machinery 

NL e LEB. and SU "icc — e E RE through which its operations will be conducted, but 
Business Nate . „„ ow e. o. 338 also in setting on foot a number of researches, with 
Overhead Wires aod pie = e e e 342 a view to avoiding loss of time—for the matter is 
The Selling Side of Electricity.—V. ese see > se . . 342 of great urgency. We have already announced that 
we —— eee nid E 3 grants have been made to the Institution of Elec- 
Oity Note „„ m o. , 347 trical Engineers towards meeting the cost of re- 
8 ; E i a 350 searches on the heating of buried cables, and the 
Exports and Imports of Electrical Goods during 1916 351 roperties of insulating oils; simil a 
Notes on the Maintenance of Rolling Stock on the London prop vids F nave 

Underground Railways (illus.) 352 been allocated to other scientific bodies for specific 
The Use of Continuous Current for Terminal and Trank-Line purposes, and other ee are under considera- 
Electrification, by N. W. Storer (illus.) as - e. 354 tion. 
riis, fm kasa AEAT eu. ios 55 The Advisory Council, as orema conned, 


comprised only seven scientific members and an 
administrative chairman; obviously so small a body 
could not possibly cope with the immense task which 
lay before it, and the Council has wisely adopted the 
principal of devolution, in order that full justice may 
be done to every branch of industry. Strong stand- 
ing committees of experts in Mining and Metallurgy 
have already been constituted under the chairmanship 
of distinguished specialists, and a similar committee 
will shortly be constituted for Engineering. We 
particularly wish, to emphasise the fact that the per- 
sonnel of these committees comprises only men who 
are in the foremost rank in their respective branches 
of industry and science, and that they have been 
chosen with the most scrupulous care and circum- 
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spection. We may confidently hope, therefore, that 
the work of the various sections will be directed 
into profitable paths and will speedily bear good 
fruit. 

In addition to the activities briefly indicated above 
—which represent a considerable expenditure of time 
and labour—the Council has obtained particulars of 
the research work which is already being carried on 
by the scientific and professional societies, and by 
the universities and higher technical schools, with a 
view to the establishment of a register of research 
and the prevention of overlapping. It is even pos- 
sible that in the near future steps may be taken to 
collect information as to the research work of manu- 
facturing firms. We cannot afford to waste energy 
and money by duplication. 

Another important branch of the Advisory Coun- 
cil’s work is the training of an adequate supply of 
research workers, and though it is impossible during 
the war to make much progress in this direction, the 
Council is very much alive to the urgency of the 
matter, and has made recommendations for imme- 
diate action, in order that whatever can be done 
shall be done. The University of Oxford, acting 
independently, recently took steps to ensure that 
honours students in chemistry should be obliged te 
take up research work, and no doubt this excellent 
example will be followed. It may be hoped that we 
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are on the eve of fundamental changes in our educa- 
tional system—changes long overdue—which will 
inevitably include the elevation of science to the posi- 
tion to which it is justly entitled in the education and 
training of those who are destined to be the 
nation’s leaders in art, industry, and administration. 


For some months past we have foi- 


The Voice lowed with great interest the speeches 
of that have been delivered in Australia 
Australia. by the Prime Minister of the Common- 


wealth. Quite early after the out- 
break of war he recognised the strength of the bands 
which Germany had been winding around the re- 
sources of the British Empire, and he determined 
that, so far as Australia was concerned, those bands 
should be snapped. The policy adopted in the 
Empire's hour of emergency was developed as the 


needs of the situation became more clearly defined, , 


and most thoroughly has such policy been applied 
with a view to ridding Australian industrial, 
economic, and public life of the last vestige of 


German influence wherever it was recognisable.’ 


Readers of this journal have been kept cognisant of 
the main features and progress of the movement. 


- 


Australia needed a strong man for the emergency. 


and he was at hand in the person of Mr. W. M. 
Hughes, and when they found that their strong man 
Vas prepared to act they backed. him up in practically 
everything that he did. He is not a man to employ 
half-hearted measures. Was he not first and fore- 
most a Labour man? A Democrat of Democrats. 
and therefore an out-and-out Autocrat? The records 
of the application of his policy have shown that he 
and his supporters prefer to act too drastically rather 


than leave danger lurking beside the pathway. It was 


in the interests of the Empire and of the Allies, as 
well as of Australia, that the metal industries were 
(reed from the Teutonic entanglements in which 
they had become so enmeshed, and what was done 
in the case of those industries led also to the strang- 
hing of many another concern in which German influ- 
ence was discovered. It had been supposed that 
when Mr. Hughes reached the Mother Country he 
would have obtained another view of certain matters, 
but the speeches that he has delivered here during 
the past fortnight have all the invigorating influence 
and force that marked his progress as he pushed 
aside whatever opposition came in his way in the 
Commonwealth. Inthe main, the speeches that have 
been stirring the people here are similar to those 
delivered in Australia—we detect no relenting 
tendency. He wants us to know that the daughter 
heart of Australia beats with the heart of the Mother 
Country in her hour of need, and that the sword of 
her sons is whetted to slay those who are a menace 
at our threshold. He wants us to recognise that the 
material resources of the Empire should be so 
organised and controlled that that Empire shall be 
independent of those who aimed to dominate it. He 
wants us to see that what Australia has done is but 
the beginning of what the whole Empire should do 
in order to prevent future economic domination by 
those with whom we are at war. We welcome his 
speeches as much because they have come at the 
psvchological moment as because of their invigora- 
ting spirit and strength. We learned before he came 
that he had some very plain truths to utter in our 
midst. Certainly the beds of some of our legislators 
must be a little draughty in these breezy davs. If 
Mr. Hughes were to remain here we might hear less 
of the wait-and.see murmurings; there might be 
some mistakes made: the fat might be more fre- 
quently in the political fire; but we should not be told 
one day of Germany's head or helmet being safely 
under never to rise again, and on another hear the 
disappointing assurances that we shall arrive at and 
depart from the great Economic Conference at Paris 


entirely uncommitted to any future trade policy. Mr. 
Hughes sees the danger of putting things off, and 
on behalf of the great Commonwealth that he repre. 
sents he asks us to proceed to effectively, systematic- 
ally, and,scientifically organise the resources of the 
Empire and deal right now with a number of after- 
the-war trade questions. '' To wait until the end of 
the war is to play directly into the hands of our 
enemy, to help him to keep up his national spirits." 
‘To delay the public declaration of what our trade 
policy is to be is to make the work of attempting to 
eradicate German influence in our midst infinitely 
more difficult and to make any radical change after 
the war impossible.“ This is our hour, our oppor- 
tunity, which being let slip, will pass for ever." Mr. 
Hughes holds that if we acted promptly and definitelv 
the Allies would follow our lead, and our organised 
economic menace, added to our strengthened mili- 
tary and naval resources, would cause German credit 
and confidence to topple like a house of cards. We 
hope that when Mr. Hughes has left these shore; 
we shall not slumber again, but shall find that among 
the statesmen in the Cabinet there are some who wil! 
show their colours and speak out. Has not the 
Minister of Munitions completed his great work? 


——M 


iss. FLUCTUATIONS in the price of crude 
monere — rubber within the past few weeks were 
much more restricted than in the course of the previous 
month, the market having displayed a degree of stability 
which has helped in keeping the demand from consumers 
on & very satisfactory scale. In there days of precarious 
shipping or fears of vessels carrying rubber being interfered 
with by hostile cruisers or seriously delayed in reaching 
their destination, manufacturers are obviously more inclined 
to provide fur their needs well ahead rather than to run the 
risk of being caught short of the commodity. For this 
reason, there is ground for believing that consumers hold a 
fair amount of stock as a safeguard, which is, moreover, 
quite in keeping with the enormous consumption going on. 

Rubber continues quite a free market, and contrary to 
the rumours circulated recently, the Government is hardly 
likely to interfere with trading in this commodity as has 
happened in most metals, with a view to ehminating specu- 
lative transactions. In any case, the price of rubber does 
not appear to be unduly high, and it is chiefly determined 
by the progress of the legitimate demand, and not so much 
by the attitude of dealers. The price of fiue plantation 
rubber flactuated so far this year between about 4s. 3d. and 
3s. 1d. per Ib., and has again improved to abont 38. 9d., 
though this has been followed by another setback just lately 
of a few pence per lb. due to a more conservative demand 
from consumers, and a little more pressure to sell on the 
part of dealers who were tempted to nurse a little stock 
owing to apprehension as to the delayed arrival of a big 
cargo, which was anxiously awaited, but has since been 
reported. . The market is thus once again in a pretty com- 
fortable position, and although there is no eager demand for 
the time being, the ran of business continues moderately 
g»od, and the deliveries are making satisfactory progress. 
There is, at any rate, no serious accumulation of stocks, 
while the discharge of vessels is usually much delayed 
through lack of labour. The progress of consumption bas 
been really wonderful. 

War requirements have undoubtedly materially con- 
tributed to the much greater activity of the manufacturing 
trades in allied countries, but the huge increase which has 
taken place in trans-Atlantic trade requirements bas been 
proved the most important factor in market developments 
within the past year, as indicated by the huge swelling of 
the shipments to American ports from this side and Eastern 
centres direct, as well as from Brazil. It is estimated that 
the world's production for the past year was, roughly, 
150 000 tons, two-thirds of which represented plantation 
grades, and the other third wild rubber. The plantation 
output must be exnected to show a further big increase this 
year to at least 130,000 tons, but the chances are that the 
surplus will be steadily absorbed by the ever-increasing 
outlet, provided prices are not unduly raised. 
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THREE-PHASE EXTENSIONS AT BURNLEY. The turbo-alternator and auxiliary plant are designed 
— for a 25 per cent. overload fortwo hours. | | 

REFERENCE was recently made in our pages to the inaugura- Fig. 2 shows the rotary converter plant installed at 
tion of three-phase plant in connectioa with the Burnley the power station, and occupying a position under the high- 
Corporation electricity undertaking, which has developed tension switchboard gallery (which is not visible in the view). 
| These machines, two in number, are 


e 


Fig. 1—ToRBINE PLANT AT BURNLEY ; NEW PLANT ON THE RIGHT, 


beyond the limits of 
economical direct- 
current distribution 
for industrial pur- 
poses. 

As previously men- 
tioned, the new plant 
consists of a turbo- 
alternator with rotary 
convertersand switch- 
gear at the generating 
station, and rotary 
converter equipment 
at a new sub- station 
which has been 
erected at Holmby 
Street, in a part of 
the town where the 
load is rapidly de- 
veloping. Through 
the courtesy of the 
British Westinghouse 
Co, the contractors 
for the new eqnip- 
ment, we are enabled 


to publish some views Fig, 2.—ROTARY CONVERTERS AT BURNLEY ELECTRICITY WORKS. 


which will indicate the position of affairs. 

Fig. 1 shows the new turbo-alternator, 
which has an output of 2,000 Kw. at 
6,600 volts, and generates three-phase 
current at 50 cycles, its speed being 
3,000 R. P. u.: beside it is a 1,500-Kw. 
tandem direct-current turbine set in- 
stalled in 1909, the two turbine units 
being sandwiched in between older high- 
speed reciprocating direct-current sets. 

The new turbine is of the Westing- 
house-Rateau impulse type, operating 
on steam at 160 lb. pressure, super- 
heated 100° F., and it exhausts into 
a Westinghouse-Leblanc surface con- 
denser plant, of which a feature is the 
turbine-driven auxiliary set, consisting 
of Leblanc air, extraction and circulating 
pumps coupled direct to a 90-5» H. P. im- 
pulse turbine running at 2,500 R. P. u. 
This auxiliary turbine is supplied with 
boiler-pressure steam and exhausts into 
the main turbine through a back-pressure 
Valve. 


each designed for an output of 600 Kw.,. 
six-phase, converting from 370 volts A. C. 
to 460/500 volts D c. (shunt) or 500/550 
volts D.C. (compound), and can supply 
either the lighung or traction load in 
parallel with the older plant. 

Each machine has an exciter and 
booster mounted on the shaft and a 
Starting motor can be added later, but at 
present the machines are started from 
tbe D.C. side; three diverters are also 
provided, one across the interpole winding 
for traction supply, and two for use when 
on lightinz load, one being across the 
reversed series winding. 

The starting is done through five point 
switches connected to starting resistances; 
a throw-over switch on the machine pro- 
vides for changing over the D c. supply. 
The machine shafts are fitted with oscil- 
lators, and the transformers are of the 
oil-immersed self-cooling type, each of 
700 K. v. A. capacity. 

The H.T. switchgear is of thé cubicle 
pattern, with oil 
switches electrically 
operated from con- 
trollers of the loose- 
handle type, mounted 
on the switch panels 
on the. gallery ; .in 
addition to the tur- 
bine set and con- 
verter. transformers, 
two outgoing 1,000- 
KW. feeders are con- 
troled from this 
board. 

In the case of the 
oil-switchgear, the 
three-phases are kept 
separate, and this 
practice is followed 
throughout the struc- 
ture; two sets of bus- 
bars are also provided, 
with a coupling 
switch for use as re- 
quired. Inversetime- 
limit overload relay 


FId. 3.—INTERIOR OF THE HOLMBY STREET SUB STATION, BURNLEY. 
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and reverse power relays are provided on the turbine and 
eonverter circnits, and overload relays on the feeders. — — 
The same gallery contains the traction switchboard, 
which, in addition to the generator feeder circuite, also 
provides for the traction supply from the new converters. 
. Tig. 3 illustrates the interior of the new Holmby Street 
sub-station, which is equipped with two 300-Kw. rotary 
converters and the necessary transformers ; the converters 
are equipped with induction motors for starting, the con- 
nections employed being those of the Westinghouse self- 
synchronising method. The machines are arranged to 
sapply either the lighting or traction bus-bars. 
The ac. oil switchgear is of the mechanically-operated 
type, the switches being mounted in cubicles behind the 
e»ntrol panels as shown in the view, and controlled by time- 


limit overload relays. The direct:current switchgear for the 


converters, aud lighting and traction supply is generally 
similar to that installed at the power station, but only reverse- 
earrent relays are provided in the converter circuits. 

We are indebted to Mr. Starkie, the borough electrical 


engineer, and to the British Westinghouse Co., for the 


particulars here given. 


i 


THE RESISTANCE OF A CUBE. 


By F. W. OARTER. 


* 


Tux problem of the resistance between opposite corners 
of a cube of sheet metal referred. to in your issue of 
February 4th appears still open to discussion. The reason 


of this is, perhaps, that the problem, anlike that of. 


the cube of wires, is an indeterminate one, not only 


as regards the manner in which the resistance of 4 


side should be taken, but aleo as regards the. resist- 
ance of the cube itself. If the resistance of a side be 
taken to mean that between opposite edges, then the 
only definite meaning that can be ascribed to the resistance 


of the cube between opposite corners is the theoretical one. 


which makes the resistance infinite. If, on the other hand, 
the resistance of a side be taken us that between its opposite 
eorners, as surmised by Mr. A. J. Makower, in your issue 
ef March 8rd, then this resistance itself is theoretically 
infinite and practically indéfinite, so that it cannot well be 
given the value 1 ohm. | 

The problem of the flow of current between opposite 
eorners of a square plate is familiar to mathematicians, and 
ean be solved completely in terms of inverse elliptic func- 
tions. For the present purpose, however, it is not necessary 
to attempt a complete solution if the assumption be per- 
mitted that, close to the corner, the current flows in radial 
lines from or to the corner, so that the equipotential 
lines near to the corner are quadrants of circles. Let the 
resistance from the corner to a certain small radius z, (see 
fig. 1) be 15 each of the corners to which leads are 
attached, and let the resistance of the middle portion of the 
plate be x. The total resistance of the plate is accord- 
 ingly:— 

R = 2R, + R, | 

In this equation R, refers to an area containing nothing 
of a singular nature, and is accordingly finite. With regard 
to R, however, if / is the thickness of the plate, and p the 
specific resistance of its material, the resistance of the 

portion between z and z + dr is :— 


p d / 9 T Ll, 
hence the total resistance between radii z, and z, is : — 


At the corner z, is zero, and R, is accordingly logarith- 
mically infinite. In practice this is to be interpreted that 
the resistance of the plate, as measured between opposite 
corners, depends on the precise form of the corners, and on 
the size, shape and nature of the contact of the leads which 
bring the current to the plate. In other words, there is no 
definite value other than infinity that can be assigned to the 


resistance in question. For a similar reason, the only value 
that can be assigned to the resistance between opposite 
corners of the cube is a: logarithmic infinity, and practical 
measurement would yield indefinite resulta. 

The distinction between the present problem and that of 
the wire cube is that in the latter the condactors are con- 
ceived as of one dimevsion, and, accordingly, the leads may 
be supposed to enter at a point. In the present problem, 
however, the conductors being of two dimensions, the 
current should enter along a line; for example, a definite 


FIG. 1. 


FiG. 2. 


value could be assigned to the resistance between pairs of 
opposite edges of the cube. Similarly, in a three-dimensional 
problem, the current must enter over an area if tbe resist- 
ance is to he finite. 

With regard to the problem of the cube of wire, the 
author, recently looking over some lecture notes, taken at 
Sir J. Larmor’s lectures more than 20 years ago, came u 


the same problem, and as the solution was conducted with a 


total absence of verbiage and terminated with a valuable bit 
of advice, it may be worth reproduction here (see fig. 2): — 


| — 4717121. 
Tiv.— Always make the most of symmetry." 


LEGAL. 


TYRELL v. SMITHFIELD MARKETS ELECTRIC BuPPLY Co, LTD. 


IN the City of London Court, on Monday, this case was mentioned. 
Plaintiff, Mrs, Tyrell, widow of Elward A. Tyrell, made a claim 
against the defendants for compensation under the Workmen's 


-Compensation Act for the death of her husband, who was an 


assistant engine driver in the defendante’ service. He met hia 
death on February 7th while working at Smithfield Market, and 
was 38 years of ave. He left a widow and three children. 
Defendants paid £300 into Court, and as that was the full sum 
which the plaintiff could claim, the amount was accepted. Jadge 
Atherley-Jones, K. C., in eanctioning the settlement, apportioned 
the money between the widow and the children. Mrs. Tyrell said 
she wanted the Court to invest the money in War eaving certifi- 
ficates, as in consequence of her husband b:ing insured she had 
money in hand to last for some tims, and she intended to try 


to earn her own living. Dafeniants had ben paying her late 


husband's wages to her in fall since his death. Mr. G. A. 
Powell attended on behalf of the defendants to explain matters on 
plaintiff's bebalf. Judge Atherley-Jones thanked him for his kin4 
assistance to the widow, and ordered tbe investment of the money 
as suggested. 


TELEPHONE DISPUTE. - 


THE Postmaster-General sued the Arsenal Football Clob, Ltd. 
Avenell Road, Highbury, in the City of London Court, on Tueeday, 
for £4 2s. 6d. telephone fees. The case for the Postmaster General 
was that the Woolwioh Arsenal Football Club, Ltd., signed a tele- 
phone agreement six years ago, and that the present defendants 
took over the telephone two years ago. They had paid the rent, 
and then the service was disconnected because rent was left un 

and the Postmaster-General now compromised hia claim for six 
months’ notice by suing for a quarter's rent in lieu of notice. 

DEFENDANTS’ solicitor said that the defendant company had 
never been asked for any agreement, nor had they ever signed any. 
They had had no benefit for the period sued for. The Postmaster - 
General conld not claim under an assumed contract. 

JuDGE RENTOUL, K C.: The company that signed the agree- 
ment is wouni up. Another company has informally taken over 
the telephone and occupied the premises, and paid for two quartera. 
It was cut off through the non-payment of rent. That happens to 
all of us sometimes through being away or overlooking the notice 
of payment. It happened to me onoe. There is no defense 
here. Judgment for the plaintiff, with costs. 


-s e — 
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CONTINUOUS CURRENT RAILWAY MOTORS. 


AT a meeting of the MANCHESTER LocaL SECTION OF THE INSTI- 
TUIION OF ELECTRICAL ENGINEERS, on March 8th, Mr. E, V. 
PANNELL'S paper on Continuous current Railway Motors 
was read and discussed. | ö 
The CHAIRMAN, Mr. B. WELBOURN, said that some exceed - 
ingly valuable experimental work was being conducted in the 
United States, which would probably have considerable influ- 
ence on the character of the electrification of railways to be 
carried out during the next few years. 

Mr. T. PzRoUsoN said that in describing a typical urban 
heavy railway service the author had emphasi ihe desir- 
ability of minimum weight. This was a most important 
point, and deserved much closer attention. In countries 
where coal was expensive, for inetance, in the Argentine, the 
annual cost of carrying an extra ton of UD on a city 
and suburban service might easily reach £10. The adoption 
of a motor equipment consisting of two large motors, rather 
than four small ones, had much to recommend it, and for an 
urban service it might pay to adopt an acceleration of about 
1 m.p.h. per second rather than 11 m.p.h. eecond, in 
order to use a two-motor equipment. The eaving in the cost 
and weight accruing from the use of the two-motor equip- 
ment was great. It was good practice to adopt the largest 
motor applicable t standard wheels, having due regard to 
preserving sufficient clearance above rail level and below the 
car floor, as with increase of traffic there was an invariable 
tendency to push up the schedule to the utmost limite of the 
motor capacity. e preteen eeparately-driven blowers to 
fans, as the volume of air and, consequently, the continuous 
rating of the motor was considerably increased. The author 
sta that for frequent stopping service involving rapid 
acceleration the non-saturated field was preferable. However, 


it was to be borne in mind that the non-saturated motor was 


heavier than the saturated motor of the eame speed. With 
short runs it was generally better to employ the material in 
making a 7 motor in order to avoid rheostatic losses 
during acceleration —assuming, of course, that it was not 
possible to make a further increase in the gear ratio. Each 
case required a very careful study of conditions. 

Mr. J. S. Peck said that the ventilated design had not been 
introduced extensively into this country, but as tramway 
systems increased and railways were electrified it would 
certainly be adopted. A great trouble with the old design of 
motor was the unprotected ends of the armature windings, 
which accumulated dust.- Modern designe enclosed the whole 
end winding in a canvas cover, also, the ducts inside the 
armature had been eliminated, or placed eo that they could 
not possibly damage the insulation of the coils. In many 
armatures the insulation at the end of the slot had been 
reinforced, eo that the coil was protected at ite weakest point, 
i.e., where it left the core. Large modern motors were 
insulated practically throughout with mica and asbestos, 
which ensured g insulation even when the machine was 
run at temperatures exceeding 100 deg. C. It had taken a 
Jong time, even after the introduction of the commutating 
pole, to produce a motor which would operate satisfactorily 
even at 1,200 volte, and the majority of railway engineers of 
to-day would probably hesitate to accept 1, volts on a 
four-pole motor of ordinary construction. 


Mr. J. FRITH sounded à note of warning against the con- 


stant temptation on the part of manufacturers to make use 
of the fact that commutating poles had taken away sparking, 
in order to force up the volts per commutator bar, and, at 
the eame time, to take advantage of the possibility of epeed 
regulation, in which case, with the weakened field, all the 
volts would be crowded on half or even lees of the bars 
between brushes, and the flashing-over trouble would again 
appear. One point in favour of the self-ventilating motor aa 
compared with the separatelv ventilated machine was the 
ease with which the air could be made to proportion iteelf 
correctly between armature and field coils. 

Mr. W. C. ScHacHer said the one-hour rating, which was 
universally adopted, urgently required revision. This method 
was adopted originally when motors were much heavier for 
a given output than to-day, and when ventilation, as applied 
at the present time, was practically unknown. Conditions 
had entirelv changed, and in the modern motor not the 
slightest relation existed between the one-hour rating and 
the possible continuous output. In computing the value of a 
modern motor from the capacity point of view, which wae 
really the determining factor, the continuous rating in Kw. 
&i, say, half or three-quarter voltage appeared sufficient: to 
judge it from the service point of view it was certainly 
necessary to have either its characteristic at hand or at least 
three or four points of the curve. Considerable progress had 
recently been made towards increasing the diameter of motor 
ooach wheels, and diameters of 42, or even 434 in., were 
adopted. Regarding ventilation, the multiple fan or parallel 
system had undoubtedly many advantages over the older 
systems. as by this method the cool air came into contact 
with both field and armature. The author's diagram showed 
the flow of air in the direction from the pinion to the commu- 
tator, which, presumably, required a fan at the commutator 
end. This method had the advantage that carbon or copper 
dust would be eiected from the commutator without going 
through the machine; but, on the other hand, it had been 


. section in the paper would r 


found extremely difficult to mount a fan at the commutator 
end, and the speaker had never encountered a construction 
with the fan in this position. a. 
Mr. H. ALLcockK thought the paper woüld serve to accelerate 
the more general adoption of direct-current electrification at 
pressures higher than 600 volts, and progress should be rapid 
in view of the substantial economies due to smaller currents 
and reduced cost of sub-etation plant, which had already 
been established in connection with high-voltage working. 
Mr. W. A. Barnes referred to the author’s statement that 
the average conditions for urban and suburban railway ser- 
vice were trains of 150 tons running at a schedule epeed of 
15 miles per hour, with two stops per mile. The conditions 
were very different, however, on surface railways, especially 
in the case of electrification of existing steam railways. The 
average distance between stops could be taken approximately 
at one mile with a schedule speed of 25 to 30 miles per hour, 
and in consequence of the heavy duty the weight of a five-car 
train was increased to 200 tons. Rapid acceleration and 
retardation, with consequent low ratio between maximum and 
average Speed. was necessary on busy suburban lines if the 
required headway was to be maintained between trains, and 
the number of trains per hour increased to meet traffic 
requirements. These conditions seriously affected the design 
of railway motors. Four motors per motor-car were necessary 
in order to secure the requisite adhesion, and each motor 
would be of about 200 H. p. No revolutionary changes in prin- 
ciple, but rather refinements in design, were required for the 
high-voltage motor. The 200-Kw., 1,200-volt motor shown in 
uire considerable modification 
before it could be run successfully. The author had stated 
that the commutator on a 1, 200-volt motor was only half 
that of a 600-volt motor of similar power; the point affecting 
the design was not the length of the copper bar on which the 
brushes rested, but the length of the commutator casting, and 
when the requisite leakage distances to earth were allowed, 
the difference in length for the two voltages was very slight. 
It was bad policy to bring in the ventilating air immediately 
over the commutator. as the brush gear necessarily formed 
pockets in which grit and dirt might collect. After long 
experience with the split-frame type of motor the Lancashire 
and Yorkshire Railway Co. had discarded them and intro- 
duced the solid frame. In order to improve what might be 
termed the space factor under the cars, the main pole-pieces 
had been placed horizontally and vertically instead of 
diagonally. This necessitated more carefully designed bear- 
ings in order to obviate tho poesibility of the armature 
dropping to the bottom pole piece. "The principal details of 
bag Te motors in use on the Manchester-Bury line were 
as follows :— 


Efficiency (including gear) 87.5 p.c. 
Current (amps. . 140 
Speed (full field) p Mier ker Bes CODD 
Speed (short field) "AM. 
Gear ratiͤ ) e we ... 59 to 26 
Diameter of car wheel .... .. .. .. .. 43 in. 
Weight complete e dams 7,800 Ib. 
ARMATURE. 
Diameter m 21.75 in 
Gross core length e. s. o 15.00 in 
Total conductors ... Veo Re ck wes dee. ee 108 
COMMUTATOR. 
Working length ... — E 4.125 in 
Diameter ©... .. .. tue e e ee wee 20 in. 
Number of segments... ... . 9 . 353 


The above motor was able to give a schedule speed of 28 
miles per hour, excluding stops on a section of line with 
very beavy gradients, and stops 1.3 miles apart. 

Mr. RoGER SMITH, speaking from the general railway point 
of view, said the author’s minimum acceleration figure of 14 
miles per hour per second was too high; one mile per hour 
per second was about the lowest that should be asked for. 
The author had confined his remarks to the series motor with 
“ wheel-barrow suspension and single-reduction gear. Such 
a motor was quite useful for suburban railway service, and 
also for goods locomotive working, provided the general speed 
of the motor train or goods locomotive never exceeded 60 
miles per hour, but above this speed single reduction gear 
could not be used. The plain series motor had the great dis- 
advantage that it was a one-speed motor for a given load. 
The series motor locomotive was not yet comparable with the 
steam locomotive at speeds at which everybody's troubles 
began, i. e., speeds above 60 miles per hour. The output at 
high speeds of the series motor fell off very sharply, but for 
everything in view in this. country in the way of railway 
electrification, i.e., suburban and goods working, the series 
D.c. motor with single-reduction gear was a most satisfactory 
piece of apparatus now that commutating poles and field 
control had been established. Field control was one of the 
two features recently introduced which made the D.c. motor 
more acceptable for railway work. The other feature was 
regenerative control, which was being successfully applied in 
the United States on more than one electrified railway using 
D.C. series motors. If, as he believed, something less than 
half the energy wasted in stopping a train, due to the appli- 
cation of the brakes, could be returned to the supply by 
regenerative control, economies in suburban working which 
were badly wanted would become possible. Much depended 
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upon the various railway companies perg supply volt- 
age. The Bury-Holcombe Brook line used 3, volte, Man- 
chester-Bury 1,900 volte, and the North-Eastern Railway 1,500 
volts. These experiments at different pressures would ulti- 
mately lead to the choice of the most suitable high D. c. 
voltage to suit the general average conditions of this country, 
and the railways would have to adopt it uniformly. The 
advantages of field and regenerative control could not be 
realised if several different eupply voltages existed. It was 
well to emphasise the danger of comparing motors on their 
one-hour rating only. 


„. ——. . 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. should forward their communi- 
cations at the earliest possible moment. Mo letter can be published 
unless we have the writer's name and address in our possession, 


The Cube Problem. 


I was reading in the ELECTRICAL REVIEW of a week or two 
back an article respecting the resistance between the opposite 
points of a cube. 

The conditions most simple under which to consider this 
matter are that the cube is balanced on one of its corners on 
a plane surface of an electrical conductor, and on the top 
corner of the cube shall rest the plane surface of another 
conductor. 

The question is, what is the resistance between the two 
conductors above-mentioned, it being assumed that the resist- 
ance of such conductors is Bep ever This being a pure 
PEE matter, nothing but & perfect cube can be 
aken. ! 

The corners of a cube are points, a point has no dimensions, 
hence, it is not possible for current to flow from one of the 
conductors to the cube or out again because the area of the 
cube at the point of contact is zero. "Therefore, the resietance 
js infinity. 

From a practical point of view, if an electromotive force 
were applied between the two conductors mentioned, a cur- 
rent would certainly flow, first because the corners of a manu- 
factured cube would no longer be points, and eecondly if they 
were nearly so the electrical pressure would cause current to 
jump across between the eurfaces of the cube and conductors 
which were immediately adjacent to the points of contact, 
and the higher the voltage the more such surface would come 
into play. 

It would appear, therefore, that in order to discuss this 
matter at all from the point of view of Mr. A. J. Makower, 
M.A., in yours of March 3rd, & portion of the corners of the 
cube would have to be cut off in order to get a start; it does 
not matter how little as long as the amount ie defined. 


David Smith. 
Torquay, March 18th, 1916. 


[It was because of the impossibility of dealing with the 
corner difficulty that we said, some weeks ago, that the 


problem was indeterminate. See Mr. F. W. Carter’s article on 
p. 332.—Eps. Exec. Rev.] 


Business Methods Which Must Go. 


I think Mr, Jacobs in the above article more correctly 
defines the real method by which our lost trade may be re- 
captured. 

It would seem that Britain has resolved itself into a copyiet 
nation, waiting for someone to lead. Speaking of the elec- 
trical trade, if one follows the patent and new appliance 
columns of your paper he will be distressed to see that the 
bpm percentage hail either from Germany or the United 

tates, because of the reasons in many ways explained in the 
above article. It seems as though any old thing at all, so 
long as it hails from either Germany or the States, is assured 
a ready sale in Britain because the foreign article is cheaper, 
more profitable for the seller, better advertised, and usually 
more up-to-date. 

Anyone who has had such dealings with American firms as 
Mr. Jacobs describes can vouch for their willingness to give 
any new method, or idea, a trial free of charge to the inven- 
tor, and they won't try to rob him. 

How can any nation claim to be progressive that stifles all 
initiative preferring to wait till our friends, the foreigners, 
have got the market? All the talk of trade unions ever 
holding the hatchet over the manufacturer's head, is all due 
to the latter’s fault. Piecework is the progenitor of all evils 
connected with trade unions, and what is piecework but 
robbery? The masters are for ever seeking to cut down wages 
instead of spending more money in going further afield for 
their business, and studying their market wants. Ask the 
Bntish Admiralty the net result of their premium bonus 
system. The same had to be abandoned, not because it did 
not increase the output, but because the quality fell a much 
greater proportion than the output increased. Workmen on 
one hand scamp their work to make a little extra money, 
whilst on the other the masters seek to cut down the price; 
hence the distrust of one another. 

It has never been satisfactorily explained why American 


E 


firme can pay their workmen 100 per cent. more wages, pay 
more for their raw material, more taxes, yet eell an article 
cheaper in Britain, or any other country, than the British 
manufacturer. One can only conclude that it is due to better 
organisation, better business methods, and at all times stnv- 
ing to attempt something new, giving every facility for new 
ideas to be phe ate 

Canada is overwhelmed with American goods, from a gene- 
rator to a lamp socket. One scarcely ever sees anything 
British; yet they have to pay 5 per cent. higher tariff. It 
costs no more to kee British travellere in Canada than in 
America. One can only put it down to the British manufac- 
turers being too stingy to pay them, preferring to moan and 
bewail the fact that they can’t compete because of the high 
duty. Whilst a tariff may be necessary to prevent foreigners 
dumping their surplus stocks, no tariff ever imposed wil 
alter the case for the British manufacturere. Let them organise 
themselves and set out with a firm determination to use 
every means known and unknown to get their share of the 
world's market, treat their workmen as human, not machines. 
drop the throat-cutting business amongst themselves, and use 
every endeavour to cut the throat of German .and American 
competition; the latter are no more our friends than the 
former. 

It is quite refreshing to read of the new arc-incandescent 
lamp being the result of British research, and it is to be hoped 
that it will prove a success and be the forerunner of mam 
other new developments. T 


Canada, February 24th, 1916. 


[Apparently ‘‘ W. E. L.“ is referring to the article by Mi 
John Marks (not Jacobs), in our issue of December 24th, 1915. 
— Eps. Etec. Rev.] 


What to do with Our Canals. 


Under the above heading in your issue of the 10th inst. 
was an article by Mr. W. N. Stewart, proposing to convert 
canals into motor roads, but I venture to suggest that, with- 
out some better backing than the arguments used, the heading 
to his article needed the insertion of the word not.” 

I admit straight away that for delivery for short and 
medium distances from door to door, conveyance by electric 
motor may be an economical and useful method of transport. 
but must respectfully submit that, because of that, to destroy 
our whole canal system would be a suicidal act, in view of 
what canal transport has effected in other countries. Sir 
William Lindley, certainly an engineer of repute, was able 
t» report, upon making inquiries for the Royal Commission in 
1909, that the cost of water transport in France had fallen 
50 per cent. in the last 50 years. Has any euch result fol- 
lowed any form of traction in England, when account is 
taken of the cost of the road, whether it be rail, water. 
macadam, or tarmac? l 

Next, I submit that your correspondent's argument 1s 
founded on absolutely false premises when he suggests that 
if our canals were drained they could be adapted as trunk 
motor roads at a cost of £800 per mile. If he will obtain 
estimates and go carefully into the matter, he will find that 
the cost would approach ten times the amount he named, or. 
say, 48.000 per mile, which coincides with the figure which 
the writer, with elaborate sarcasm, suggested has been re- 
commended by the Royal Commission as the cost of inetalla- 
tion of a system of electric haulage on canals, giving a speed 
of two miles per hour. I defy him to cite evidence from the 
Report of the Commission to substantiate this suggestion. 
They made no euch recommendation. 

Be that ae it may, however, your correspondent has yet wo 
souare with his own dictum—that the cheaper power must 
be used—to prove that it requires less power to haul on a 
waterway than on a motor road. 

Frank Impey, 
Secretary, The Waterway Association. 
Birmingham, March 18th, 1916. 


The Engineer and the Commercial Manager. 


One would think from the recent articles on the subject 
that the interests of these two classes were opposed. Is i$ 
not the question of Capital versus Labour in a rather different 
form? The commercial department represents the views of 
capital in that the only consideration of any account is the 


_dividend of the company, while the engineer at heart believes 


that the commercial department is only little better than a 
necessary evil. The discrepancies in responsibility and salary 
seein to be generally admitted, the works manager and staff 
being paid less than the members of the commercial section, 
while hardly anyone would support the statement that the 
responsibilities were in the same proportion. 

The works manager may not have to sell the output of the 
factory, but he has to buy all the material, handle the whole 
works staff and men, estimate the cost of all new articles to 
be made, and keep his works costs down by improvements 
in designs and methods of production, so that the firm can 
meet all competition in the open market. At the same time 
he often finds it almost impossible to persuade the board to 
devote new capital to the most necessary improvements or 
e tensions. From the works manager’s point of view the 
commercial side onlv have to add to the works cost a figure 
to represent the selling costs and profit, and find the cue- 
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tomers to buy the manufactured article. ‘The commercial 
department's reply is to the effect that without that depart- 
ment the whole business would stop. An exact parallel to 
the capitalist, who says: If we did not find the money there 
would be no work. 

What the two departments have got to learn ie not only 
that both are needed, but that any friction or misunderstand- 
ing between them is inimical to the trade of the country. 

We have recently had homilies which have told us that the 
engineer is not a business man, and that he is not best quali- 
fied to sell his own goods or to describe them to his customers. 
Are these statements true? The main fact that seems to 
have been overlooked.is that the average customer who is 
ready to buy the productione of an engineering firm knows 
wore about the article he wants than the average represen- 
tative sent out to interview him. Any engineer buyer in a 
large firm will confirm this statement, and it is probable 
that more enginecring firms fail to make good because their 
commercial men are not engineers than because their engi- 
neers are not sufficiently commercial in their experience. 

We have had examples of how incapable even a chief 
draughtsman may be in dealing with a customer. This case 
is probably one due to want of proper training in younger 
days, and the effect of having been compelled by his commer- 
cial department to draw out schemes which he knew were 
inefficient, because the representative who had interviewed 
the customer had not had sufficient engineering training to 
grasp the problems of the case. If this is not so, how do so- 
called ‘‘ wild cat” schemes originate and waste the time, 
patience and ability of the chief draughtsman? It would be 
very easy to give examples of the mistakes of the commercial 
section apart from any individual failings. 

For example, ask a purely commercial traveller if he would 
not be just as happy with an order for one article at £1,000 
as with an order for 100 articles at £10 each. Which order 
would the works manager prefer? Then, one other point. 
The traveller who is only a traveller, and not a trained engi- 
neer, is always afraid of exposing his ignorance, and also very 
prone to make impossible promises. How many orders are 
taken on promises of delivery in less time than the works 
department give as the minimum possible? The works are 


- sometimes heavily handicapped by insufficient, and possibly 


misleading or incorrect, particulars being obtained by the 
non-technical staff who interview the client, and finally, when 
some difficult point requires explanation, the non-technical 
traveller is more likely to think the client's view reasonable 
because it appeals to him more than the technical one, which 
his training is not sufficient to appreciate. 

For true harmony to exist between the manufacturing and 
sales departments, it is therefore essential that the sales 
manager shall have a sufficient engineering training to avoid 
all these difficulties, and this fact is beginning to be more 
recognised. The weakness of the purely commercial man’s 
position is practically confessed in these attempts to justify 
the treatment to which the engineer is frequently subjected. 


H. Gee. 
March 14th, 1916. 


Concerning Discounts. 


With reference to the comments of '' Central Station Engi- 
neer" on the above in your issue of the 8rd inst., I herewith 
attach a portion of a discount sheet for your inspection, which 
goes to show that the members of this Association have been 
fully alive to any convenience that is to be attached to the 
use of equivalents and coefficients of various discounts in use. 


W. C. Fisher, 
Secretary, The Tungsten Lamp Association. 
London, E.C., March 15th, 1916. 


[The sheet issued to clients by the T.L.A. is admirably 
devised to solve the whole difficulty, by giving the discount 
Which is equivalent to various successive discounts, and also 
giving the coefficient for use with the slide-rule, &c., enabling 


n aet price to be arrived at by one operation.—Eps. ELEC. 
EV. 


Not being an accountant, and considering their ways '' past 
finding out," I do not wish my name mentioned in connec- 
tion with the correspondence appearing in your columns 

Concerning Discounts," but sincerely trust you will spare 
no effort to get these apparently absurd complications of 
discount eliminated. We have recently been quoted prices 
or cables with no fewer than five sets of percentages, 
+ and —. Personally, this does not trouble me much, as I 
reduce them to one percentage and use my slide rule; but it 
Wastes endless time amongst my clerks. I quite fail to under- 
stand why contractors should not be quoted one single figure 
discount other than the extra 24 or 5 per cent. cash discount, 
Which is desirable as a stimulus to prompt settlement. 

In normal times list prices could be adjusted to make this 
discount one of the following simple figures, 13, 24, 5, 10, 20, 
25. 334, or 50 per cent., thus often avoiding the necessity of 
reference to discount tables. 

When this could not be done, if manufacturers quoted eingle 
odd figures rising by 23, such as 373, or even rising by 1 or 13, 
l 1s quite certain there would soon be plenty of discount 
tables available to deal with euch figures, and, though they 


would be a little more bulky, the benefit of only one reference 
would soon be felt, especially if the book of tables were thumb- 
indexed judicióusly. 

The preceding paragraph would under any circumstances 
often apply to exporters, factors, and other specially favoured 
dealers. ; 

Contractor. 


Track Circuits and Cab Signals. 


Lieut.-Col. von Donop at last admits that the track circuit 
“would undoubtedly have prevented " the Jarrow wreck. But 
he never condemned the fact that there was no track circuit 
at the place on the North-Eastern Railway. Seeing that the 
track circuit ought to have been in use at Jarrow, and every- 
where else 20 years ago, and that much less than half of the 
British railways are even now equipped with track circuit, 
Lieut.-Col. von Donop's report is exceedingly inaccurate. The 
fact is that the track circuit is being very scarcely adopted 
by the railway companies. | 

The Board of Trade inspectors well know that the railways 
would continue to have fatal wrecks in the absence of a proper 
cab signal, even if the track circuit were universal, A 
proper cab signal or the track circuit is not good enough; a 
cab signal and the track circuit is the least requirement. 

The Board of Trade report never recommended the well- 
known dual necessity. The three inspectors never recom- 
mended & proper cab signal. They only went so fàr as to 
favour the cab eignal for a distant, although it has been 
publicly known that such & cab eignal is exceedingly in- 
adequate. The North-Eastern has only a very improper cab 
eignal, and at the scene of the Jarrow wreck no track circuit 
at all. Why does Lieut.-Col. von Donop fail to denounce the 
railway company? 

Safeguard. 


What is an Electrical Contractor“? 


With reference to the letter in your issue of March 10th 
from Facts, I do not think that this gentleman is an elec- 
trical contractor, otherwise he would not write in the strain 
he does. lf he had been & wiring contractor he would have 
known that although the ranks of the electrical contractors 
may number a good many firms who from their training are 
only competent to carry out work in connection with the 
wiring of houees, yet it cannot be denied that amongst the 
electrical contractors of the country there are many who 
specialise in the erection of separate installations such as 
country-house installations; and there are firms amongst these 
who employ such a staff that they do not require any aesist- 
ance whatever from the manufacturers in the fixing of the 
engine, dynamo, or accumulators which go to make up the 
complete plant, and it was in speaking for firms like this that 
my letter particularly mentioned the point to which he takes 
exception. 

I may preface my remarke by saying that in my own case 
the works 1 carry out are my own design in every detail, 
down to the buildings themselves; they are erected through- 
out by my own workmen under my personal supervision, and 
I am not in the slightest degree dependent upon any manu- 
facturer to supply me with any information, except such 
detailed drawings as every manufacturer sends out with his 
goods, even for his own workmen's satisfaction. 

I have, therefore, cleared the ground of the imputation 
which he makes. 

He does not appear to vci the point of view that the 
wiring contractor would take up with regard to the question 
of contracts. To give you an instance of what one point of 
yew would be: suppose a wiring contractor carried out the 
wiring only of a country house installation, and the machinery 
was supplied direct by the manufacturer; assuming under 
these conditions that the plant portion of the work is a 
failure, who gets the blame? Why, the wiring contractor, 
of couree, and afterwards the owner of the place, if asked 
who did his electrical installation, will say that So-and-So did 
it, but he cannot recommend him, as his work was faulty. 
I am epeaking from experience, eo for this reason will only 
carry out whole contracts. | 

In my opinion, one of the reasons why almost everybody 
knows so much about trade discounte in the electrical business 
is due to consulting engineers including prime cost sums, 
which they say must be the actual net trade prices, and, 
consequently, all the business in the electrical trade is made 
public property by everyone who ever has a specification 
drawn up on these lines; and when they find that the first 
fitting manufacturer they go to says that his discount is 50 
per cent., they usually come to the conclusion that every 
fitting manufacturer's discount is 50 per cent., and presume 
that the wiring contractor gets 50 per cent. profit for doing 
nothing. I wonder how many of us can say that we sell 
fittings at this profit? I venture to say that it would be a 
very small proportion that could say they ever got a profit of 
this kind. 

Another point is that in installation work customers expect 
a tremendous amount of attention in laying the actual wires, 


and no wiring contractor is adequately paid, for this very ^ 


reason; whereas, as regards the purely engineering part of 
the concern, there are seldom any questions asked by the 
customer, because he is not able to ask them, as he knows 
nothing whatever about this part. For the sake of argument, 
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trade discounts irrespective of whether they 
not, and they also do the same regarding 
where the installation 18 locked after by the 


and gives them 


gardener. 
It has also been stated that it is difficult to define an elec- 
trical contractor ; but my definition i j i 
the number of men he keeps, he must have some form of 
shop, like any other tradesman, and is entitled to profite on 
the resale of any goods in his particular trade. I 
en I would stop absolutely all trade discounts to everyone 
else. 

As stated before, I am looking forward to the time when 
the new articles of the E.C.A. will have some driving force 
at the back of them, and will be able to remove geome o e 
grossly unfair systems of trading that exist in the electrical 
business, as I am quite confident that if motor manufacturers 
and plumbers can do thig there is no reason why electri 
contractors should not be able to do it. 

Contractor. 


— hae 


Cause of Flicker. 


I think the cause cannot be what your correspondents sui- 
gest, saturation of interpole, or h leakage, because Mr. 
Bulsara states that the flicker seems to correspond with the 
throw of the engine; this would also probably exclude faulty 
governors. 

The hint of valve rouble, eo lightly put aside as improbable 
because showing on the three sets, 18 nel ber improbable 1n 
three similar engines (presumably adjusted by the same man) 
nor is it a record. 
is my experience in the first installation of electric 
over 20 years ago, with three vertical 

. and belt-driven Y 
the full load was on 
worthy of an early gas engine, and belt tighten- 
ing to danger point made no change. The fault must be in 
the dynamo.“ All switches off but one lamp gave absolute 


steadiness. Then What is the cause? “Tf the fly-wheel 
during one revolution travels at & varying 8 flicker is 
certain.“ But how could that happen? “Faulty admis- 
gion of steam due to faulty valves“. H ph!” 

The engine contractors ad no representative there, and a8 


there was no one within 1,000 miles who knew as 
myself (and that was very little), ena re 
sion to investigate. Diagrams taken with an unsuitable indi- 
cator told me nothing, but measurement by wedges 
that the steam admission, instead of being nearly equal on 
the up and down strokes, was considerably different. 
forbidden to cut the ports, 
could go improved 
eye could notice it," I was told, and there had to leave it. 
All three engines were alike; the flicker corresponding wi 
the beat of the engine, of course, Putting two fly-wheela on 
one engine made no improvement. | 

Mr. Bulsara's letter seems to indicate that at times there ie 
a variation of the amount of flicher besides that due to the 
variation of load. An earlier experience when I was in charge 
of the electric light on the Atlantie liner City of Berlin, 1n 
1880, may be ueeful. On one occasion on starting UD, the 
small horizontal engine (for 12 arcs) behaved very erratically, 
giving a mad dash for one or two revolutions, stopping dead 
going slow, and then dashing again. The engine-room sta 

rofessed ignorance of the cause until I spon out that an 
irregular supply of steam would have such & result, and that 
there must be something wrong inside (that wae as near 88 
I could go in those days). The slide valve was 80 loose on its 
8 indle that I suppose while men slept an enemy had done 


riences | suggest that not only is the 
valve-setting faulty, but also that there is a slight looseness 
of the valves, and that friction checks this in varying degrees 
01 different occasions, and that all three engines have the 
same faulte. V. 

I would also euggest that Mr. Bulsara should write to 


Messrs. Belliss for enlightenment and guidance. 
l John W. Long. 


is. 
From these two ex 


Stafford, March 90th, 1916. 


— — — 


The I. E. E. and Alien Enemy Members. 


The two recent meetings at the Institution on the enemy 
alien question must have opened the eyes 9 those W 
attended to the wide gulf that exists between the Council as 
a whole and the members. , 

One can understand & Council with a record like that of 
the LE.E. getting out of touch with the aims and wishes 
of mere engineers, but one cannot understand the Council 
pretending to get the opinion of the membere and calling the 
meeting at | 


an hour when nine-tenths of the members wou 
find great difficulty in being present; the 


fact that about 150 
turned up should have shown them that the members i 
not mean to be | the kind of thing one 
would naturally expect from a German, but not from the 
Council of a great British institution. 

The President stated that the Council were 
neither better nor worse than the average 
judging from the hes made b 
eecond meeting, one felt that several, at any rate, showed a 
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lack of ordinary judgment. Fancy suggesting at this stage 
of the world's history that a German should be taken at his 
own valuation and trusted til he proved to be false; was it 
any wonder that there was a disposition on the part of those 
present to leave the Council with no.freedom of action on 
this matter? "E i 

If the Council desire to fulfil their duty to those who 
elected them, and win back some of the trust which pesi 
have rightly forfeited, they should without further delay ae 
the various local sections to test the feelings of the members 
on the same issues as the London meinbers voted on, and 
then carry out the wishes of the majority in the manner that 
they desire. 


At present they seem to represent nobody: but themselves, 


to judge by the voting in London. 
Another Station Engineer. 


I think the members of the Institution of Electrical Engi- 
neers are, generally, greatly indebted to you for the assiet- 
ance which they have received from your valuable paper in 
respect of the question of members of thé Institution who 
are of alien enemy origin. 

It is very evident, after hearing the members of the Council 
epeak at the informal meeting held at the Institution Build- 
ings, why the Council have done nothing, and have ignored 
all representations made to them in respect of this matter, 
and, moreover, difficult to reconcile the statement made by 
the President that the Council of the Institution was not pro- 
German. If it had not been for the assistance afforded by 
your paper, I am sure the correspondence alone would not 
have e able to raise the agitation which ultimately com- 
pelled the Council reluctantly to take some steps in the 
matter. 

It remains to be seen whether the President of the Institu- 
tion will allow (as we understand he pledged himself at the 
general meeting) the recommendations which have been 
5 by the Dublin Local Sections and the Manchester 

ngineers to be balloted for by the total membership, or 
whether be will direct the three resolutions which were 
passed by a meeting representing less than 2 per cent. of 
the total membership, to be the only ones to be decided upon 
by the members in general. If so, it will be very evident 
that it is with the sole intention that the exclusion of alien 
enemy members shall not be sweeping, whereas if the ballot 
oi the total membership were taken, it is a well-known fact 
that the Dublin recommendation would be carried by an 
overwhelming majority. 

"The fact that a man signs a piece of paper does not justify 
the belief that he has changed his character or nature. 
claim that it is not a case for making invidious exceptions, 
and I concur in every way with the etatement made by Mr. 
Wordingham that all members who have the taint should be 
excluded for the benefit of the membership in general. 


P. M. A. 


[We regret that the demands on our space have compelled 
us to abbreviate '' P. M. A.'s long letter, omitting parts which 
were only remotely connected with the subject under dis- 
cussion. ^ 

We fail to see why our correspondents so bitterly attack 
the Council, in view of the proceedings at the informal meet- 
ing, at which the resolution originally put forward by the 
Council, after coneultation with the 17 petitioning members, 
was in effect endorsed by an overwhelming majority; the 
new resolutions retained the spirit of the first, but were 
couched in more precise phraseology in order to cope with 
the difficulty of dual nationality. One resolution was added, 
relating to the permanency of the ban. Lastly, the President 
promised that the views of every member on the several 
resolutions should be ascertained by post. Short of a postal 
Nr what more do our correspondents want? —Eps. ELEC. 

Ev. 


WAR ITEMS. 


des dre Applications.—The Bradford Military Service 
Tribunal has granted exemption to a local electrical fur- 
nace operator, whose employer stated that he was engaged 
in electrical smelting—a new business, and the first of its 
kind in England. The firm are holders of contracts with 
the Admiralty. 

At the Newcastle-on-Tyne Tribunal, on Friday, an elec- 
trical engineer applied for exemption on conscientious 
grounds. He admitted being in the employ of a controlled 
firm, but said it was not his fault if the current he supplied 
was mis-applied. He was recommended for non-combatant 
service. 

At the Whitstable Tribunal Court a man appealed on the 

round.that he was in a certified occupation and could not 
replaced. He is a fitter-driver at the electricity works. 
The local military representative explained that the em- 
ployer of the man failed.to convince the Tribunal that he 
was indispensable, and the appeal was time barred. The 
Tribunal struck the case out. 


At Haslingden Tribunal, on March 16th, an electrician to. 


a large cotton manufacturing company claimed exemption, 
stating that he was the only employé who could look after 
the motors. He had been engaged in munition making, 
obtaining a certificate from tne Minister: of Munitions. 
i was refused. js | 

t Barrow Appeals Tribunal, on Monday, Mr. Wm. Drys- 
dale, electrical engineer, applied for exemption for the only 
electrician he had left. Seventeen of his men had left from 
time to time to join the Forces.or go into munition works. 
He was working on requirements for munition establish- 
ments. Mr. Drysdale said he had chances of other con- 
tracts, but he could not undertake the work if this particular 
man was taken. He added that he had got two men from 
the Labour Exchange since the application was sent in, but 
he could not say whether they would meet his requirements 
yet or not. The Chairman: We recognise how hard it falls 
upon you. We will extend the exemption until July Ist, 
and. I hope that will give you plenty of time to get your 
other men going. gm Tek 

The Tudor Accumulator Co., Ltd., appealed at. Dukinfield 
for six months’ exemption, or total exemption, for their 
deputy chief clerk, and three months! exemption for C. W. 
Baxter (30), departmental cost clerk. It was stated that 
the firm had released as many clerks with special technical 
knowledge as could be spared at present—four out of eight: 
eligible men had gone. Conditional exemption was granted 
in the terms of a letter which had passed between the mili- 
tary representatives and .the firm, and it was stated that if 
there was no change the firm could appeal again. 

At. Salford, temporary exemption until May 8lst was 
granted for a man appealed for by the head of a department 
in an electrical works who desired an extension of time in 
order that some of the contracts which the firm have in hand 
could be got out of the way.—At the same Tribunal, a local 
firm appealed for a number of men engaged in the telephone 
business. The men were engaged on highly specialised 
work, 10 per cent. being for the Post Office and the remain- 
ing 90 per cent. for other Government departments. Of the 
firm's employés, 138 had enlisted voluntarily, and since the 
war started the firm had had 50 per cent. more work and 150 
fewer men to do it. It was stated. that the Advisory Com- 
mittee thought that forty men ought to be obtained from 
these works for military service, and the applicant was 
advised to get into touch with the. Ministry of Munitions 
on the matter. | : | AN 

Three months' exemption was granted to an electrician 
at the Cheadle Royal Asylum who was stated to have charge 
of 2,000 lights. P 

At the Halifax Military Service Tribunal last week an 
application was made by Mr. John Mollett, that an elec-. 
trician in his employ should be exempted until. May Ist, 
in order that he mioh complete contracts upon which he 
was engaged. Mr. Mollett said he only asked for exemptioa 
until May lst. The application was granted. og 

Russia's Electrical Industries.—At the Technical Associa- 
tion, Petrograd, on December 24th, Mr. I. S. Osadchi made 
a report on the position of the electro-technical concerns of 
Russia, and the immediate duties of the Association, On 
the question of the electrical industries of Russia previous 
to the war, he said there was not much information on 
them. But when the war broke out, and when the question 
arose of the supply of electro-technical goods to the Army, 
the producers found themselves in a very difficult position. 
At present, when the industry, thanks to the war, had made 
great progress, the necessity arose of finding out what was 
to be done in connectton therewith at the close of the war. 


. For this purpose, in the first place, they must fill up the 


blanks in their knowledge respecting that branch of indus- 
try by means of lectures, readings, etc., and also make 
wider circles of the community acquainted with the existing 
state of the industry and such success as had already at- 
tended it. The industry, after the declaration of war, took 
quite a different development from that observed before the 
war. But exact and systematic information on this point 
was not to be had. With this in view, the Technical Asso- 
ciation should immediately organise a series of conferences 
for clearing up the conditions of the electro-technical 
industry for post war operations. In the discussion, it was 
shown that the satisfactory development of the electrical 1n- 
dustry in Russia depended on a combination of conditions, 
of which the principal was the constitution of the coming 
Customs tariff. Down to 1905, the Customs question con- 
stituted the chief hindrance to the development of the 
national electro-technical industry, and a more intensive 
growth had begun with the change in the Customs tariff of 
1905. The conditions referred to would have to be changed. 
The critical point of the coming development of the industry 
in the country would be the financing of enterprises. It 
would be necessary to call together an All-Russian Congress 
of electro-technical concerns and companies for making 
clear the requirements of the said concerns, and further 
measures for encouraging them and securing them against 
an increase of German competition. 

Siemens Men with the Forces.—We have received a book- 
let of some sixty pases giving the names of the emplovés 
of Messrs. Siemens Bros. & Co., Ltd., and Siemens Bros. 
Dynamo Works, Ltd., who, down to last month, had joined 
the Forces. Altogether they number over 1,500. A Roll 
of Honour which accompanies it gives the names of 43 
men in various departments who have fallen in the war. 
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The Trade Conferences.—In view of our recent reference 
to tne statement made by M. Gurevitch concerning German 
concentration on South American markets after the war, 
interest attaches to a question asked in the House of 
Commons last week by Mr. MacVeagh. He asked the 
Secretary of State for Foreign Affairs whether steps will be 
taken at the forthcoming economic congress of the Allies 
in Paris to preserve equally the interests of all the Allied 
countries in the great neutral trade markets of the world, 
especially. in the Far East and in South America, and to 
make certain that no arrangements would be entered into 
likely to affect or weaken in any way the existing trade 
in these great markets. In his reply, Sir E. Grey pre- 
sumes that this wil be one of the aims of the proposed 
conference. 

It is announced that Mr. Runciman will be the principal 
British representative at the Allied Economic Conference. 


A Reuter dispatch from Paris states that, at the request 


of Senior Luzzatti and M. Timiriazeff, presidents of the 
Italian and Russian Parliamentary Trade Committees 
respectively, and with the approval of President Poincaré, 
the International Parliamentary Trade Conference has been 
postponed to April 24th, 25th, 26th and 27th. The confer- 
ence will abstain from the discussion of Customs regula- 
tions, leaving this subject to the initiative of the various 
Governments. 

Canadian Traders! Tour.—The Montreal correspondent of 
the Daily Telegraph " states that it has been decided by 
the Dominion Government to take active steps during the 
progress of the war to win for Canada as much as possible 
of the trade formerly monopolised bv Germans. The Depart. 
ment of Trade and Commerce has already selected a number 
of practical business men to visit France, Great Britain, 
and Russia. They will travel to Europe this summer, and 
carry on an active trade propaganda with the Allied nations 
along the lines recently laid down in the resolutions oí 
numerous Canadian Boards of Trade, following suggestions 
from Great Britain and France. In addition to this, trade 
emissaries will be sent to Chile, the Argentine, and other 
South American Republics, where the Germans had a very 
large trade before the British Fleet drove them off the seas. 
These emissaries have been selected on account of special 
knowledge of the countries they will visit, and also for 
ability to speak their languages. It is expected in this way 
to attain the double object of improving Canada’s trade and 
increasing trade amongst the Allies, at the expense of Ger- 
many and Austria. 

Companies to be Wound Up.—tThe latest list of com- 

anies ordered to be wound up under the Trading with the 
Enemy Acts includes the following:— 

Australian Metal Co., Ltd., 2. Metal Exchange Buildings, 
London, E.C. Purchasers of machinery; business prac- 
tically directed by the Metallgesellschaft, Frankfort. Con- 
troler: C. H. Weatherley, 14, George Street, Mansion 
House, London, E.C. March 13th. 

The Allolit Co. and Otto Rosentiel, 4, Charles Street, 
Hatton Garden, E.C. Agents for sale of aluminium foil. 
Controller: Harold Hartley, 9, pounce Lane, E.C. 

Esslerk, Ltd., 91-98, Bishopsgate, E.C., dealers in elec- 
C. Jackson, 58, Coleman 


Great Britain), Ltd., 
ontroller: H. Bishop, 


trical carbons. Controller: W. 
Street, E. C. 

Continental Tyre and Rubber Co. 
Thurloe Place, South Kensington. 
41, Coleman Street, E. C. 

Electrolytic Copper in Germany.—Since the outbreak of 
the war German representatives of the copper producing 
and eensame INOHSL Es have co-operáted with the metal 
firms on the lin and Hamburg Exchanges in regard to 
the establishment of a. German quotation for electrolytic 
copper. These negotiations have now led to the decision to 
fix a quotation in Berlin in future, which will first apply to 
Germany, and in a short time, the merchants hope, also to 
the world. Transactions on the Berlin Exchange are also 
to be extended to aluminium, antimony, lead and spelter. 


Henley Men with the Forces.—The following figures give 

ticulars of the staff and workmen of W. 
l'elegraph Works Co., Ltd., who have joined H.M. Forces:— 
Officers, 16; non-commissioned officers, 56; privates, 479— 
total, 561. The casualties have numbered 49, thus:—Killed 
in action or died of wounds, 10; wounded, 30; missing, 2; 
prisoners of war, 7. Corporal W. Dagger (Duke of Corn- 
wall’s SUE Infantry), since killed in action, was awarded 
the D.C.M. for bravery in the field (March, 1915). Driver 
J. Mason (R.F.A.) was awarded the D.C.M. for bravery in 
the field in July, 1915. 

For Munition Workers.—On Thursday last week Princess 
Christian laid the foundation stone for a large recreation 
hall for munition workers at one of the Vickers works 
somewhere near London." Sir Vincent Caillard, of the 
Vickers Co., said, in the course of his remarks, that to 
encourage musical activities amongst the emplovés a pipe 
organ would be installed in the hall, and Sir Frederic Bridge 
would open the instrument on the night when the hall was 
opened. 

Prohibited Exports.—The exportation of the following 
goods to all destinations is prohibited:—Ferro-molybdenum, 
ferro-silicon, ferro-tungsten, radium, and tungsten. The 
exportation of X-ra e is prohibited to all destina- 
tions abroad other t ritish possessions and Protectorates, 


T. Henley's 


Controlled Works.—The number of controlled establish- 
ments is now 8,078. 

Manufacturers and Statistics.—The feeling that has 
existed among many manufacturers for some time past at 
the extra demands that are being made upon them for 
statistical returns by Government departments found ex- 
pression at a recent meeting of the Manufacturers' Section 
of the London Chamber of Commerce. It was stated, says 
the Times, that these returns involve complicated calcu- 
lations which apparently serve no useful purpose, when 
completed, commensurate with the work involved. 

Trading with the Enemy.—The ‘‘ London Gazette, for 
March 17th, contains amended and extended lists of persons 
and bodies of persons in Argentine Republic, Morocco, 
Netherlands, Persia, Portuguese East Africa, Sweden, with 
whom trading is prohibited. 

Exporting to China.—The ‘‘ London Gazette of March 
21st contains further lists of persons to whom articles ex- 
ported to China and Siam may be consigned. 


BUSINESS NOTES. 


For Sale.—Particulars appear in our advertisement pages 
to-day of a sale of electrical apparatus to take place at Hammer- 
smith on March 30tb, by Messrs. P. Huddleston & Oo. 


Catalogues and Lists.— THE British THOMSON- 
Houston Co, LTD. Rugby.—Folder containing nearly 30 sheets 
of wellexeouted three-colour reproductions of photographs showing 
alternating and oontinuous-current switchboards which have been 
supplied to customers. The pictures show views of work executed 
for a number of well-known public electricity supply stations, an 
electric railway power station, collieries, miils, &c., in this country, 
aleo power stations in Calcutta and the Argentine. Only a limited 
number of these folders have been issued, and it is not intended to 
distribute them generally. 

THE EMPIRE TRADING Co, (Electrical Department), 69, Sisters 
Avenue, Olapham Junction, London, 8.W.—Illustrated priced leaflet 
reapecting ** Ruoella " electric radiators. 

“Z” ELECTBRIO LAMP MANUFACTURING Oo., LTD., Southfields, 
8.W.—Poocket price list (No. E 500) of Zz drawn-wire lamps. 
They are of a size suitable for enclosure with oorrespondenoe, and 
traders can have quantities overprinted with their own names, &o. 

Messrs, S. B. GosLIN & Son, 13, Artillery Lane, London, E.— 
Leaflets respecting soft-iron castings for electrical and motor work, 
" Oyrol" alloy for aluminium soldering, &c. X 


Bankraptcy Proceedings — J. W. & T. W. 
TATTERSALL, Willesden, London, electrical engineers.—A pril let is 
the last day for receipt of proofs for dividend, Trustee: E. 8. 
Grey, Carey Street, W. O. 

W. D. Birkett, Arnside, Windsor Avenue, Whitley Bay, 
Northumberland, factor of electrical goods.—The following are 
oreditors :— à 

British Electrical Manufacturing Co., Newoastle-on-Tyne .. 4200 

British Westinghouse Eleo and Manufacturing Oo., Lid. 10 

Palmer Blectrioal Oo. sis T m es T os oe 11 

The first meeting of creditors was held on March 16th 
at Newcastle-upon-Tyne, when the deficiency was put at £173. 
The failure of the debtor was due to keen competition and 
inability to obtain goods owing to the war. He started trading as 
a factor of electrical goods under the style of the Northern 
Wholesale Electrical Supply Oo. in June, 1915, with a capital of 
£6. In November, his largest oreditors declined to supply any 
more goods on oredit, and in January last issued a writ for 4261 
which he was unable to pay. The case was a summary one, and 
was left with the Official Receiver. 

J. R. WHITEHOUSE, managing director of an electrical engineer- 
ing company, Golder's Green.—First meeting, March 29th, at 14, 
Bedford Row, W.C.; public examination, April 18th, at the Town 


Hall, Barnet. 


Book Notices.— Votes on Screw Gauges. From the 
National Physical Laboratory. Teddington: W. F. Parrott. 
Price 1s. 6d.—The difficulties in the way of producing screw- 
threads accurately to standard, and of testing their acouracy, are 
many and various, and have made themeelves felt particularly at 
this time, when innumerable parte of munitions of war have to be 
interchangeable with other parts made in other worke, and to other 
gauges. The staff of the N.P L., therefore, have done a national 
service by compiling notes based upon their experience, with a 
view to facilitating the manufacture and testing of the gauges, 
and therefore the production of threads that will conform to the 
specified requirements, After emphasising the need for accuracy 
and the neceasity of fully verifying gauges, the errors of screws 
and methods of measurement of the various characteristics of a 
screw-thread are dealt with fully. The pamphlet should prove 
invaluable to engineers concerned with the manufacture and use 
of screw gauges. 

„Wireless Telegraphy and Telephony.” By W. H. Ecoles, 
London: Electrician Printing and Publishing Oo. Price 13s. 6d. 
net. | 

Proceedings of the American Institute of Electrical Engineers. 
Vol XXXV, No. 8, March, 1916. New York: The Institute, 
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Dissolutions and Liquidations.—Burpon Om Gas 
Fornaogs, LTD.—In voluntary liquidation, with Mr. S. C Pratt as 
liquidator. Meeting of creditors at 23, King Street, E.C. on 
March 27th. 

SOUTH AMERICAN CABLE Co., LTD.—À meeting is called for 
April 18th, at the offices, 25, Rue de Olichy, Paris, to hear an 
account of the winding up. 

SPARKES MOTOR GARAGE, electrical and motor engineers, Dorset 
Mews North, St. Marylebone, London.—Mesers. G. H. Day, W. W. 
Symver, and W. A. Jones bave dissolved partnership. 


SPAGNOLETTI, LTD.—À meeting is called for April 27th, at 


34-36, Gresham Street, E. O., to hear an account of the winding up 
from the liquidator, Mr. A. G. Morrisb. 

BritisH ECONOMICAL LAMP Co., Lrp.—A meeting is called for 
April 27th, at Windsor House, Kingsway, W. C., to hear an account 
of the winding up from the liquidator, Mr. H. E, Leigh. 


Private Arrangements, — ISRAEL ERNEST POYSER 
(trading as the Liverpool Electrical Co.), 55, Renshaw Street, 
Liverpool, electrician).— The creditors interested in this matter 
were called together on March 16th, when the statement of affairs 
submitted showed liabilities amounting to £385, and net assets 
£117, the estate disclosing a deficiency of £268. It was reported 
that the debtor started trading from his home address in 1906, and 
in January, 1911, he opened premises at 78, Lark Lane, Liverpool, 
where he traded as J. E. Poyser & Co. He sold the business two 
months later for £160. On February 8th. 1913, he commenced 
at 55, Renshaw Street, Liverpool, in partnership with another and 
traded as the Liverpool Fittings Co., the debtor putting £200 into 
the business. The partner was unable, however, to find his share, 
and in July, 1918, the partnership was dissolved. debtor taking 
over the assets and liabilities, the latter being £460. Apparently 
the business was financially embarrassed at the time of the dis- 
solution, but the debtor carried it on in the hope that he would be 
able to pull the business round. Owing to the war, labour 
troubles, and restricted lighting regulations, he had not been able 
to do this, and he attributed his present position to these causes. 
After fully discussing the position, it was decided that a deed of 
assignment should be executed to Mr. Parkin S. Booth as trustee, 
with a Committee of inspection, consisting of the General Elec- 
trio Oo., Ltd., Baxendale Bros., and Downes & Davies to supervise 
the realisation and distribution of the assete. The following are 
creditors :— 


Baxendale Bros. .. v .. 321 Downes & Davies si .. 417 
Barwell, Sons & Co., Lighting Falk. Stadelman & Co., Ltd.. 69 

Lid., J. DIM ee . 19 General Electric Co., Lid. 52 
Drake & Gorham .. 11 Jaeger Bros. P iu 16 


LIGHTING. AND POWER NOTES. 


Argentina.—A concession has been granted to Don 
Juan D. Evans for the utilisation of the waters of the Rio Peroey 
for industrial purposes.— Board of Trade Journal, 

A public electric lighting service has been inaugurated at 
Anatuya (Santiago del Estero). Review of the River Plate. 


Australia.—HIBE-PURCHASE SOHEME.—The Melbourne 
Council has adopted the " hire-purchase" proposal in connection 
with electrical installations within the area under its control, and 
has authorised the Committee to introduce a scheme for wiring 
premises in the city, also a scheme for the hiring-out electric 
motors, heating and other electrical devices to consumers, and to 
obtain the necessary statutory powers to enable the proposals to be 
carried out.— Anstralian Mining Standard. 

The report of Mr, T. M. Carey, the Perth (W. A.) Corporation elec- 
trical engineer, for the past year, shows that 5,350,229 units were 
generated, being an increase of 4°59 per cent. over the figures for 
the previous year. The fuel consumed amounted to 16,395 tons, or 
6:86 lb. per unit generated. The peak load reached 2,358 Kw, on 
June 25th. The total number of consumers’ connections was 7,199, 
an increase of 47'6 per cent. The large increase in the number of 
consumers is principally due to North Perth and Leederville oon- 
sumers now being directly on the system, whereas previously these 
areas were supplied in bulk.— Commonwealth Engineer. 

As the new Perth Government power station advances to. 
wards completion, preparations are in progress with a view to 

of the energy which will be made available. The 
undertaking has powers to serve a very extended area, and the 
local authorities are readily arranging for supplies. The Town 
Council of Fremantle, the port of Perth, has signed an agreement 
for the supply of energy in bulk for a period of 50 years; the 
supply will be given over an overhead line operating at 20,000 
volts, 40 cycles, three-phase, the distance to Fremantle being 
121 miles and the Council will extend the extra-high-pressure 
transmission from its sub-station to the Henderson Naval Base, 
7 miles from Fremantle, the total length of the 20,000. volt trans- 
mission being, therefore, over 19 miles, The maximum demand 
will be approximately 2,000 KW., and the energy supplied will 
amount to about 84 million units per annum to commence with. 
The Government are also transmitting power over a distance of 
10 miles to Midland Junotion at 20,000 volta, to supply their rail- 
way workshops there, as well as the Midland Junction Council, 
the Guildford Council, and the West Guildford Road Board. At 
Guildford, Mr, Wm. Padbury is building a flour mill which will be 


j 


driven entirely by electric power on the most up-to-date lines, and 
will be the first in West Australia designed solely for electric 
driving. The work is being carried out bv the staff with direct 
labour, under the direction of Mr. William H. Taylor. A.M.I.E.E. 

O her important consumers are the Perth City Council and the 
Government's own tramway system, which is now being extended. 
Messrs. Merz and McLellan have acted as consulting engineers for 
‘the undertaking. 

The Warwick (Queensland) Oouncil has accepted the tender of the 
Electric Energy Supply Co., Ltd. at £4 4s. per 180 C.P. lamp per 
annum for street lighting.— Tenders. 


Barnes.—The electrical engineer reports that it will 
shortly be necessary to extend the works, and that the present time 
appears to be appropriate for considering the advieability of 
adopting three-phase H.T. alternating current, the prime movers 
being high-pressure steam turbines. f 


Barnsley.—STREET LranrTtma Cmarars.—The Cor- 
poration has fixed the charge for publio lighting for the half-year 
ending March 31st at £850, representing a decrease of, approxi- 
mately, £400. 


Bedford.—PRICOE INcREASE.—The T. C.- has increased 
the gross charges for current in all cases where the consumption 
is under 300.000 units per annum by 5 per cent., owing to the 
advances in the cost of coal and other supplies. 


Bradford.—PLant ExTENSTONS.— The Electricity Com- 
mittee recommends acceptance of offers for new boilers and econo- 
misers at a cost of £23,500, owing to increasing demands for power. 
Last year the demand on the works reached 15,000 KW., and next 
winter it is expected to reach 20,000 to 24 000 xw. At present the 
modern plant at the Valley Road works includes three 3,000.kw. 
turbo-generators and one 5,000-Kw. unit, also’ four slow-speed 
engine units, bringing the total to 18,000 Kw. or with the old 
plant at No. 2 works, which is only ued on special occasions to 
21,000-Kw. capacity. As regards boilers the department is not in 
the same position and additional boilers are necessary. The Com- 
mittee considered. the Treasury would raise no objection to the 
borrowing. 


Birmingham.—CoaL SvuPPLY.—At a meeting of the 
City Council, Ald. Jephoott stated that at the principal station at 
Sammer Lane ooal could only be received by canal, but at the 
new station at Nechells arrangements had been made, which had 
now become operative, by which they could get both canal and 
rail-borne coal, which could be transferred to the canal and supplied 
to the stations at Summer Lane and Aston. The coal shortage was 
not due to the department not having ordered enough, and no diffi- 
culty was anticipated in the future. 


Canada.—According to the Canadian Electrical News, 
the power question in Edmonton does not appear to be settled yet. 
In November last a contract. with the Edmonton Power Oo. was 
approved subject to ratification by the Provincial Legislature. 
Meanwhile, the Athabasca Power Oo., of Winnipeg, and the 
Alliance Trust Co., of Calgary, are making offers of cheaper power 
to the city. The latter company offers to take over the present 
power house and sell power to the city at.a rate approximately 
20 per cent. lower than that called for under the present contract 


with the Edmonton Power Co. This offer is under consideration 


by the City Council at the present time. 


Coniston. — E.L. ScHEME. — The Ulverston Rural 
Council has appointed a Committee to co-operate with the Coniston 
Council and meet the promoters of the electric lighting scheme to 
discuss the terms of the final settlement. 


Continental .—ITraALy.—La Societá Adriatica di Elet- 
tricita has applied for a concession to put down a plant to utilise 
the water power of the river Brenta, near Campolongo (Province of 
Vicenza), for the generation of electrical energy for lighting aud 
power purposes. 


Darton.—The U.D.C. has granted permission to the 
Yorkshire Electric Power Co. to construct overhead lines between 
Darton Bridge and Darton Main Colliery. 


Dublin.—CorrAGE, LicHTING.— The Corporation has 
adopted the reporte recommending the New Spitalfields, North 
Lotts and Newfoundland Street housing schemes, which provide 
for the introduction of electric lighting in workmen's dwellings. 


Dundalk.—Mr. Spalding, the electrical engineer, reported 
to the Urban Council that the final official tests of the new eleotrical 
plant at the power station had been completed, and that further 
testa under full load actual working oonditions were proceeding. 


Halifax.—The Halifax District Nursing Association has 
decided to have electric light installed in ite institution. 


Harrogate.— BULK SvPPLY Proprosau.—After con- 
sideration, the Corporation has decided that it cannot entertain 
the proposal to supply Ripon, having regard to the neceseary 
capital expenditure and the limited electrical energy that would be 
required at the present time by Ripon. 


Huddersfield.—POwRR AGRFEEMENTS.—The Electricity 
Committee has resolved that the old agreements with power users 
be terminated as soon as the expiry. 


So — — — 
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India.— According to the: Madras Mail, it has been 
decided to light the buildings of the Bangalore City Railway 
Station by electricity ; negotiations have been proceeding with the 
Madras and Southern Mahratta Railway Co. for the extension of its 
supply from the Cauvery Falls plant, but these appear to have fallen 
through, and the railway is now arranging to pot down its own 
plant in the Bangalore City Station grounds. It is expected that 
ar Rem will be extended to the Bangalore Cantonment 

ion. | 


Leigh.— SEWAGE PuxPING.—1n connection with the 
pumping of Lower Green Sewerage, the R.D.C. has made arrange- 
ments with the Pilkington Colliery Oo., Ltd., for the supply of 
electrio power. The company is also to be asked to permit its 
electrical engineer to prepare & scheme for the carrying out of the 
work, and afterwards superintend the erection of any electric 
plant which msy be installed at Lower Green Sewerage Works. 

Llanfairfechan.—E.L. ScmExE.—Mr. W. R. Walton 
has asked the Council for some payment on account of work 
carried out in connection with the electric lighting scheme, which 
is being postponed for a time. 


London.—PoPLAR.—The L. C. C. has sanctioned a loan 
of £2,000 to meet the Council's capital cost in linking-up its eleo- 
tricity undertaking with that of Hackney. The revenue accounts for 
the December quarter last show an increase of 1,321,755 units sold 
as compared with the oorresponding period in 1914. The net 
income from the sale of current shows an inorease of 19°75 per 
oent., and the working expenses an inorease of 50°5 per cent. The 
net surplus income shows & decrease of £928, which, in view of 
the high prices of coal and other conditions militating against 
profite, is considered by the Electricity Committee to be highly 
satisfactory. e | 

ELECTRICITY CHARGES IN THE Ciry.—The Oourt of Common 
Council last week considered the Streets Committees recom- 
mendation that, subject to the Charing Cross Electricity Co. giving 
an undertaking that the proposed increase in the ligbting rate of 

unit would not be continued beyond 12 months after the 
war, no objection should be offered to the application to the B. of T. 
After some discussion, the Court declined to adopt the recom- 
meéndation, 

The City of London E.L. Co. has given notice of a probable 
increase in all charges for electricity, not exceeding 10° per cent., 
as from the 31st inst. 

SHOREDITOH.—The L. C. O. has sanctioned the borrowing by the 
B.C. of £1,500 for house services, and £500 for meters. 

LEWISHAM.—Having considered an additional charge of 10 per 
cent. made by the Sonth Metropolitan E L. and P. Oo., for the 
supply of energy for lighting purposes, the Finance Committee 
recommends the B.C. to enter into a fresh agreement with the 
period of five years, for the supply for electric 
lighting purposes, at 34d. per unit, plus 10 per cent., and for power 
purposes at 24d. per unit, as hitherto. 

" WESTMINSTER.—The contracts between the City Council and the 


Charing Oross Electricity Supply Co. the Metropoliian Electric _ 


Supply Oo., and the St. James's and Pall Mall Electric Light Co., 
for the supply of energy, have been under the consideration of the 
Contracts Committee. The Committee formally reports the oon- 
tinuance of the con i 


Charing Cross Oo, has given notice of termination, stating that it | 


will let the Council know. the rates to be charged after June 30th 


Luton.—ASSESSMENT. — The electricity undertaking 
assessment has been increased from £5,000 to £6,200 groes and 
from £2,500 to £3,100 net, having regard to the recent extensions, 
Hos Corporation has been recommended to agree to the revised 

gures. 


Middlesbrough.—At a recent meeting of the Electricity 
Committee it was reported that the generating costs had been 
reduced from 80d. to "55d. per unit during the month, the total 
cost having been £1,065, as against £1,344 in the corresponding 
period of last year, and the revenue £1,508, a8 against £1,290. It 
was stated that the reduced costs were largely due to the fact that 
they were purchasing energy instead of generating it by steam. 


Newport (Mon.).—A summarised return of the receipts 
and working expenses of the electricity undertaking for the 
December quarter last, shows an increase in revenue from the sale 


which, for the nine months, was upwards of £4000. The number 
of units sold totalled 3.640,940, an increase of 210,934 over the 
nine months of 1914. 

manager and electrical engineer estimate that generating expenses 
will show an increase of £1,523 over the ourrent year and £7.386 
over the preceding ]2 months, On the other hand, however, they 
think there is every probability that the eale of energy for power 
purposes will result in a gratifying increase. 


New Zealand.—The Ti Kuiti B. C. (having been unable 
do secure the machinery for the duplication of its plant) is 
endtavouring to obtain an additional cupply of electricity from the 
Hora Hora Falle of the Waihi G.M. Co., which are nearly 50 miles 
dietant.— Tenders. - 


Rawtenstall.—AssessmEnT.—The assesement of the 
electricity extension has been reduced from £850 to £640. : 


Rochdale.—The Electricity Committee has, it is stated, 
decided to call in an expert from Manchester to advise upon 
matters connected with the electricity works—the question of 
charges and the maximum output possible. : 


Shrewsbury.—P RICE INcREASE.— By resolution of the 
City Council, the charges for electrical energy for all purposes are 
to bs increased 20 per cent. | 


South Africa. Recently the Victoria Falls and Trans- 


vaal Power Co. offered to supply the J ohannesburg T.O. in bulk at 
20,000 volts, with a minimum of 4,000,000 units per annum—on 
condition that the supply was taken between 4 p.m. and 8 a.m. 
each day, and did not exceed 6,000 unite in any hour—at 75d. per 
unit delivered at one of the company's sub-stations. The Corpora- 
tion to supply all neceeeary cables, transformers and switchgear. T 
offer was considered by Prof. Dobson, the manager of the Corporation 
electricity department, and, on his recommendation, was refused. 
The company's offer was made as an alternative to the Council's 
proposal to provide additional generating plant at a cost of £80,000, 
and it was pointed out that the load factor under the pro 
presumably peak load conditions would only amount to 7k per 
cent.; that the cost of the purchased power would only amount to 
212,500 a year, and that the saving in running ooste due to 
operating conditions should more than offset the capital charges 
on cables, transformers, &. Mr. Dobson, on the other hand, con- 
siders that the T.C. would have to spend £35,000 to obtain the 
supply, and that if the five years’ contract was oontinued after 
that period, the coat per unit would amount to ld., while if ter- 


- minated at the end of five years the cost would be 119d, per unit, 


and that, in both cases, substantial savings would result by the 
Corporation putting in ite own plant. 


Surbiton.—PRICE INCREASE.—The Finance Committee 
recommends that Mesers. Callender's Cable and Construction Co. 
be permitted to increase the maximum charge for electricity for 
from 6d. to 7d. per unit, the increase to remain 
in opera period of 12 months only and to expire 
March 13th, 1917. The Council approved the recommendation. 


who was burnt through her clothes coming in contact with a " fire 
devil" used in connection with electricity extension work, and 
instructions are to be issued to Corporation watchmen cautioning 


them about allowing children to play near their fires. 


Thirsk.—PRICE IxoREASE.—On April 10th the charges 
for electricity are to be increased by 20 per cent. . 
Whitstable.—The U.D.O., which has been working the 
plant of the local Electricity Co. at the pumping station, has 
a resolution to the effect that no further wages be paid, nor coal 
or any other commodity be purchased, for the purpose of generating 
electricity on behalf of the company. The Council has also 
decided to pay £40 15s. 10d. to the Receiver acting for the com- 
pany, as the amount due to the company on March 12th. 


——— 


TRAMWAY and RAILWAY NOTES. 


—— 


Ashton-under-Lyme.—The Trades Couneil has decided 
to protest against the proposed introduction by the Stalybridge 
Joint Tramways Board of women tramway drivers, contending 
that the routes include some dangerous roads. 


stopping places and controlling persons resorting thereto, whioh 
provide that when six or more persons are waiting at any terminus 
or stopping place, they shall form up in a line or queue, and no 
person shall take any place other tban in proper order the latest 
person taking the last place at the end of the queue. 


Canada, — HABBOUR TERMINAL ELECTRIFICATION. 
For the past three years the Montreal Harbour Commissioners bave 
had under consideration the electrification of the harbour railway 
terminals, and during the past year have visited and inspected the 
electric freight terminals of the New York Central, Pennsylvania, 
and New York, New Haven, aud Hartford Railways where the 
application of electricity had proved successful in the movemen 
of freight. Asa result of this investigation an expert electri 
engineer has been engaged to study the railway conditions of the 
port and to report on the advisability of the scheme. Should his 
report o^nfirm the conclusions of the Commissioners, steps will at 
onoe be taken to proceed with the work of electrifying the Montreal 
Harbour terminals.— Canadian Electrical News. 

Continental. — FRANCE. — On the electric tramoars !D 
Bordeaux women are employed as drivers, and they have been found 
very satisfactory. 
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ITALY.—Application has been made for s concession for the 
construction and working of a narrow-gauge electric railway, about 
10 miles in length, between Piacchia and S. Marcella Pistoiesi. 

The Royal Commission dealing with the technical services of 
the State has nominated a sub- commission to study the whole 
problem of electrifying the State railways. This euh-commieeion 
has already begun its labours, by taking evidence from leading 
railway officials, — 


Darlington, — The General Purposes Committee has 
decided that for the purposes of wages computation all temporary 
motormen and handy men in the Light Railways department shall 
be classed as second-year men. This is equivalent to an increase in 
pay of 44d. per day instead of jd. per hour, as proposed. 


Edinburgh.—The question of the appointment of a 
tramway engineer, in the interest of the Corporation, during the 
remainder of the Tramway Co.'s lease, the appointment of a tram- 
way manager and the establishment of a tramway department has 
been remitted to a Sub-Committee of the Tramways Committee for 
consideration and report. 


Huddersfield.— RATE RELIET.— The Tramways Com- 
mittee has decided to transfer £8,600 (equal to a 4d. rate) to the 
borough fund for the relief of rates. 


Japan.—The Acting British Consul at Tamsui reports 
that, according to the local Press, a company has been formed at 
Tainan for the construction of an electric tramway from Tainan to 
the Port of Anping, a distance of about three miles, Negotiations 
have already been completed between the company and the military 
authorities for the purchase of the light railway belonging to the 
latter, which is the predent means of communication by land 
between the two places. The capital of the company is said to be 
400,000 yen (about £40,800).— Board of Trade Journal, 


Leeds.— RATE RELIEF.—It is estimated there will be a 
net surplus of about £90,000 for the year on the Corporation's 
tramway undertaxing (equal toa 10d. rat»). The amount originally 
estimated was £55,000. Last year £81,000 was appropriated for 
the relief of the rates. At the close of the year about one million 
rk in ald will have been contributed by the tramways to rate 


Newport (Mon).—4À net profit of £1,187 is estimated 
on the tramways undertaking for the ensuing 12 months. 
Rawtenstall.—The T.C. has just adopted a suggestion 


for the alteration of the stages and fares between Rawtenstall and 
Bacup, on and after July 21th. If the project is carried into effect 


the journey will be divided into eight stages instead of seven at 


present, and the fare will be 4d. instead of 34d. 


Southend-on-Sea,—The electrical engineer reports that 
it is necessary to renew the overhead trolley-wire on the whole 
length of the Leigh section, the cost of which is estimated at 
£1,206. The Corporation has been recommended to authorise 
the engineer to purchase the necessary materials, The Tram- 
ways Committee has adjourned for six months’ consideration 
of the offer of Loughborough Road Car Co. to dispose of an 
Edison electric bus for £1,100. The L.G.B. has approved of the 
Council retaining and erecting for its own purpose two of the 
200-KW. sets manufactured for the Leigh sub-station. 


Swansea.—TBAMWAY AGREEMENT.—The Corporation 
has approved of the Tramways and Lighting Committees’ 
recommendation as to the agreement with the Swansea Tramways 
Oo., for the supply of the whole of the electricity for the running 
of the company's tramways and light railways at 14d. per unit, 
with reductions to $d. per unit for all units in excess of 1,000,000 
taken in one year, the price being subject to a coal clause. The 
company has agreed to hand over its power station to the Cor- 
` poration free of ground rent, the Corporation to pay the company 
$400 per annum for 26 years. The cost of connecting up with the 
company’s feeder cables is estimated at £2,000. 


Swinton and Pendlebury.—At a meeting of the D.C. 
last week it was announced that the Salford tramways lease, which 
had been in band for 10 years, had been completed. The lease runs 
for 21 years from 1905. . 


Wigan.—FExALE LABOUR.— The Watch Committee has 
granted an application of the tramways manager for licences for 
three women car drivers and 17 women conductors. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—SypNEY.— May 1st. Two 3800-Kw. turbo- 
alternators, condensers, switchboard, &c., for the pumping station 
at Sres: for the Metropolitan Board of Water Supply and Sewerage 
at Sydney. * 

May 3rd. N.S. W. Railways and Tramways Department. One 
9,500-KW. turbo-alternator, for Zara Street, Newoastle, power 
house. Specifications (20s.) from the Engineer’ s office, 61, Hunter 
Street, Sydney. 


MELBOURNE, — April 11th, City Council. 533, 000 arc lamp 
carbons. See "Official Notices ” to-day. 

April 18*h. P. M. G. 8.500 fuses.* l 

April 26th. Victorian Government Railways. Oar-lighting 
material—cablea, switches. fuses, &c.* 

May 10th. Victorian Government Railways. Motor-generator 
set and aco®sories for battery-charging of baggage trucks." 

.Tamworta (N. S. W.) May lst. Additional generating plaut, 
switch board, mains, KO, in connection with the municipal 
electricity undertaking. Specifications from Mr. V. G. Kable, 
Town Olerk, Council Chambers. 


Dundee.—March 29th. e Electrical stores, 
meters, &o, Electricity Department, Dudhope Crescent Road. 


Edinburgh.—April 3rd. Midlothian and Peebles Dis- 
trict Asylum, Rosslynlee. Stores, including electrical fittings. 
Forms from Olerk and Treasurer, 19, Heriot Row, Edinburgh. 

April let. Corporation. Maintenance of telephone ani electric 
bell installations ; City Superintendent of Worke. Engineers’ 
stores, electrical material ; Resident Electrical Engineer. 


Leeds.—Electric light fittings for the Town Hall, 
Municipal Buildings, Judges’ House aud Offices in Great George 
Street. The City Engineer, Municipal Buildings, Leeds. 


London.—March 24th. H. M. Commissioners of Works. 
Main switches, main fuses, switch fuses and fuseboards, for one 
year. See Official Notices” March 17th. 


Manchester.— March 30th. L. & Y. Railway. Twelve 
monthe’ supply of stores (various). (30) Signal, telegraph and 
electric fittings ; (31) signal, telegraph, and electric light wires. 
Mr. Waring, Stores Department, Osborne Street, Manchester. 

March 29th. B. of G. Completion of the electric light installa- 
tion at the Nurses Home, Withington. Specifications (10s. 6d. 
returnable) from Mr. F. H Overmann, 49. King Street, Manchester. 

April Ist, Electricity Committee. (a) Low-pressure water and 
exhaust steam pipes, valves and supports; (5) valves for circulating 


water pipes. Specifications from Mr. F. E. Hughes, Secretary, 
Eleotrioity Department. 
Rathmines. — March 27th. U. D. C. Cable, house- 


service and fase boxes, and meters, for 12 months. See “ Official 
Notices” March 17th. 


Redditch.—March 28th. U. D.C. Three and six sania 
supply of coal for the Electricity Department (125 tons of D.8. 
nuts per week). .. Sea ‘Official Notices” March 17th.  —.. 


Specifications for the items marked * can be seen at the Board 
of Trade connec inteilgenos B Branch in . 


CLOSED. 


Barnes.—The Council is recommended to enter into a 
contract with the Tudor Aocumulator Co. for the maintenance of 
the storage battery for a period of ten years at an annual payment 
of £136. 


Barnsley.—The T. O. has considered the tenders of the 
Westinghouse Oo., Messrs. Bruce Peebles, Messrs. Bertram Thomas, 
the British Thomson- Houston Co., Messrs. Dick, Kerr, Messrs. 
Crompton, and Messrs. Reynold & Co., for the. installation of new 
plant at the electricity works, and has accepted that of the 
Westinghouse Co, for £5,146, 


Bingley and pera ped U. D. O., house-service. 
meters for one year, and IIford electricity meters for 
another year: Electrical Apparatus Co., L „ 


Colwyn Bay and Hornsey.—Messrs. Chamberlain and 


Hookham, Ltd, have received a contract from Colwyn Bay for 


meters for the coming vear, and also a renewal contract for a 
further 12 months from Hornsey. 


Government Contracts.— List of new contracts for 
February, 1916 :— 


WAR OFFICE. 

Electric cable and wire.—8. S. Abelson & Co.: B. I. & Helaby Cables, Ltd.; 
W. T. Henley's Telegraph Works Co., Ltd. ; Hooper's Telegraph and 
I.R. Works Co., Led.; I. G.P. & Telegraph Works Co., Ltd.: 
Johnson & Phillips, Ltd. ; Bt. Helens Oable & Rubber Co., Ltd.; 
Siemens Bros. & Co., Ltd. 

UE — Peel-Conner Telephone Works Co., Ltd.; Siemens Bros. and 


Generating sets.—Austin Motor Co. (1914), Ltd. 
Lampe (electric).—Brimsdown Lamp Work-, Ltd.: Brit. Thomson- Houston 
Ltd.; Foster Engineering Co., ae Pope's Electrio Lamp Co., 

Ltd.; "Z" Electrio Lamp Mfg. Co., Ltd. 

e . Automatic Tel- phone Mfg. Can., Ltd. i 

Works services — Electrico lighting at Officers’ Mess, Dover: V. G. 
Middleton. Electric lighting at Portland: G. E. Taylor & Co. Power 
house, Thetford: Mann, Egerton & Co. 


Post OFFICE, 
i .— Siemens Bros. & Co., Ltd.; Western Electric 
Co . 

Testing apparatus, -W. G. Pye & Co.;: I.R., G. P. & Telegraph Works Co. 
Ltd.; Pa:k Raval Engineering Worka Co, 4 Ltd, 

Tele, hone osble.—B.I. & Helsby Cables, Ltd. 

Insulators. — Taylor, Tunnicliff & Co., Lid. 

Galvanised wire.—Rylands Bros., Ltd. 

Laying earthenware ducts and cast-iron pipes in Old Street, Great Eastern 
Street, E.C.—A. J. Ewart, Ltd. 
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Glasgow, — The T.C. Committee on Cleansing—a 
deputation of which has visited Dover, Sheffield, Nottingham, &o.— 
has agreed to recommend the purchase of two 2-ton Edison electric 
vehicles for the collection of refuse. 


Johannesburg.—The Tramway and Lighting Committee 
recommends the acceptance of the following tenders :— 


Two 8,000.zw. turbo-alternating sets, with Parsons condensing plant, 
switchgear, &o., £26,895 ; spare motor, £798 —Sykes & Co. 
Wet-aic filtration plant, £690.—Griffia Engineering Oo. 


London. — BrRwoNpsEY.— The Electricity Committee 
has purchased out of contract eight wagons and 146 tons of coal, 
at prices varying from 21a, 8d. to 37s. a ton. For the annual 
tenders for coal no replies were received ; the present contractors 
. state that they are willing to quote from time to time for current 
supplies, and would endeavour to maintain deliveries at the rate of 
&bout 100 tons weekly. The price of Shipley peas now being 
supplied is 24s. 8d, per ton. The engineer has been instruoted to 
purchase on thie quotation as much as poesible, and to supplement 
this by purchases at lower prices if. poesible. The Committee 
recommends the acceptance of the tender of Messrs. Chamberlain 
and Hookham for meters at an increase of about 74 per cent. on 
the existing prices ; also the offer of Venner Time Switches, Ltd., 
for Type B time switches. The Committee has accepted the tender 
of Messrs. Baboock & Wiloox, Ltd., for various fittings. 


Southend-on-Sea.— The Tramways Committee has 
accepted the tender of Messrs. John Brown & Oo. for 64 steel tires, 
at £37 10s. per ton, to be supplied as required. 


Walthamstow.—The electrical engineer has arranged 
with Meeers. Myers, Rose & Co. to increase the amount of coal to 
be supplied during the ensuing 12 months to 60 tons of Warwick- 
ahire peas and 75 tons of Warwickshire double-screened nuts per 
week, and to supply as from November 1st next to April 1st, 1917, 
a further 50 tons per week of D.S. nuts and 50 tons per week of 
Derbyshire small nuts. The Council is recommended to accept the 
offers of the following firms to renew their contracte for annual 
supplies :— 

Electricity Department.—Joint-box compound, Dussek Bitumen Co.; 
meters, Chamberlain & Hookham ; carbon-filament lamps, General 
Electric Co., Oryselco, Ltd., and Electrical Mfg. & Supplies Co. ; 
rubber insertion, G. Angus & Co. ; cylinder oil, orank-chamber oil, and 
D. P. B. turbine oil, Vacuum Oil Co., With regard to the 
remainder of the items, the electrical engineer haa been directed to 
obtain quotations from time to time as required. 

Tramways Department.—Lamps, General Electric Co.; rubber packing, 
G. Angus & Co.; trolley heads, W. Wood & Co.: trolley wheels, Anti- 
Attri ion Metal Co. ; paints and varnishes, Docker Bros., R. Kearsley 
and Co., and L. Berger & Co. As regards controller flngers, p nions, 
gear wheels, armature coils, oils and grease, castings, green paiat, and 
car accessories, the tramways engineer is to obtain quotations for 
these as and when required. 


OVERHEAD WIRES AND CABLES. 


THE case of the Postmaster-General v. Hutchings, which 
was decided recently by the Railway and Canal Commissioners, 
serves to remind us that as~ regards the right to suspend 
telephone and telegraph wires over various kinds of property, 
the Postmaster-General is in a favoured position. If a 
private owner objects to wires being put over his park or 
garden, he may make a claim for compensation, which is 
settled, in the last resort, by the Railway and Canal Commis- 
sioners. In the case under notice, it was pointed out that 
where roads are public roads not taken over by the local 
authority, the person entitled to consent is the adjoining 
landowner; but he has no right to demand, as the price of 
his consent, that a certain annual sum shall be paid in the 
nature of rent. The Railway and Canal Commissioners 
said that a payment of the annual sum of £5 would have 
no relation to the actual damage done, but would be in the 
nature of a charge for use and occupation, which 
was not allowable. Wholly different considerations 
apply to the suspension of cables over private roads or 
places by persons who, unlike the Postmaster-General, 
exercise no statutory power or authority. "That there is 
. doubt prevailing on this matter appears from the letter of a 
correspondent in which he asks : —(1) In á scheme in which 
overhead cables are employed, where it is found necessary 
to take the cables over private property belonging to another 
party, provided the property is not entered during the 
process of erection, can the owner of the property legally 
object to such cables? If so, is it necessary to prove 
damage ? l 

(2) What is the position in a similar case to the above, 
in which the property crossed is a road owned by the 
Council ? 

It is understood in both cases that no provisional order 
has been obtained by the company. With reference to these 


questions, the mere fact that the person suspending the 
cables does not enter the land is immaterial. It is a 


trespass to suspend anything over a man’s laud even at a 


great height above it. No damage need be proved ; and an 
injunction would be granted, in a proper case, to compel 


removal of the wires. With regard to roads owned by a 


local authority, the matter stands on a different footing. 
Attempts have been made from time to time on the part of 
local authorities to veto the right of putting up overhead 
wires, by resort to the various statutes by which the streets 
are vested in them. It is now well settled, however, that 
the vesting of the street or road vests in the highway 
authority such property, and such property only, as is neces- 
sary for the control, protection, and maintenance of the 
street as a highway for public use. And such property does 
not entitle the local authority to interfere with overhead 
wires which are put up in such a way as not to be dangerous 


to the public. By agreement, therefore, with adjoining 


owners, who may grant leave to put the necessary poles on 
their lands, it is possible to make arrangements for a non- 
statutory company to carry on its business. Note, how- 
ever, that in this case the person suspending wires supply- 
ing electricity must comply with the regulations which have 
been made by the Board of Trade under Sec. 4 of the 
Electric Lighting Act, 1888. 


THE SELLING SIDE OF ELECTRICITY.—V. 


IT may be opportune at the present time, when so many o f 
the regular showroom representatives are called away oD 
service in a greater field than electricity supply, to offer a 
few remarks to those who are carrying on.“ 

Perhaps the most trying moments in dealing with a 
captious public arise when a consumer calls to lodge a com- 
plaint. Even the best managed undertakings have com- 
plaints, and one of the most important fuuctions of the 
sales department is to deal with them satisfactorily. It is 
obviously as valuable work to keep consumers as it is to get 
them. Indeed, more so, for a lost consumer means a dead 
service, and the capital spent thereon becoming uopro- 
ductive. i 

American writers frequently take occasion to emphasise 
the necessity of courtesy, and remark that politeness costs 
nothing. This point is so self-evident that nothing more 
need be said upon that head. Tact is the next thing, and 
though it has been stated that this is a quality some people 
may never acquire, there is nothing to prevent anyone being 


' sympathetic, and that is nearly the same thing. Bear in 


mind that many of your visitors who come to complain, are 
less keen in securing redress than in having their say. 
Listen with sympathetic interest, and don’t short-circuit . 
them before they have got it off their chests. They have 
probably thought out what they are going to tell you, and if 
they go off without having said it, the fact will rankle. 
Therefore, although the answer to their grievance may 
spring to your lips long before their tale is told, let them 
go through with it first. 

There are usually a certain number of irreconcilables who 
turn up every quarter, their accounts, according to them- 
selves, always being far in excess of what they could possibly 
have used, and so on. These constitute a problem in 
themselves, causing as they do an amount of work far in 
excess of what their business warrants. But it must be 
remembered that each of these has his circle of friends, 
and can do an incalculable amount of harm, so although he 
may be recognised as a chronic, he must receive his full 
share of attention. 

Most stations find that some of their best friends have 
been discovered from complaints. Faulty wiring, un- 
economical lamps, over-shading, badly-placed lights, &c., are 
frequently at the bottom of heavy account complaints. 
Nothing like full advantage is taken of two and three-point 
switching, and, one way or another, it is very rarely some 
remedy cannot be found. The ultimate result is increased 
business, for once the customer is satisfied that the supply 
authority is studying his interests as well as its own, he is 
ready to listen to other propositions which may be placed 


. 
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before him. Heating, cooking, and other uses follow so 
many of these complaints in due season, that an experienced 
salesman welcomes a complaint, giving him, as it does, the 
personal interviews that are often so difficult to obtain. 
Where & complaint necessitates telephoning another 
department, it is permissible, if a thorough understanding 
exists between departments, to display a little heat over the 
treatment the consumer has received, which will be allayed 
on learning the facts, which can be given to the consumer. 
The importance of increasing the station’s load through 
existing services cannot be too frequently insisted upon, for 
it means not only increased output, but also a better load 
factor. A good plan is to have an iron, or something of the 
kind, on your table, to which you can direct the conversation 
at a convenient opportunity, in case the consumer is dis- 
inclined to make a general inspection of the showrooms. 
Never miss a chance. Above all, see that the right thing is 
sold for the purpose in view ; an iron of too small a weight, 
or a radiator of insufficient capacity, may lead to more harm 


than good. 


DIRECT-CURRENT TRACTION AT 5,000 VOLTS. 


In a recent issue of the Electric Railway Journal, Mr. N. W. 
SroRER described the experimental 5,000-volt direct-current 
equipment of the Michigan United Traction Co., on the 
branch line from Jackson, Mich., to Grass Lake and Wolf 
Lake, a distance of 12 miles. 

Five thousand volts was selected as the initial limit, as this 
is high enough to make easily ible the collection of cur- 
rent for the largest locomotive from an overhead wire. It is 
also high enough to lessen the amount of line copper and the 
number of sub-stations, and to secure a good load factor and 
efficiency with reasonable cost. 

.The initial experiments involved the design and construc- 
tion of two 2,400-volt motors and the necessary control equip- 
ment, which were mounted on a car and tested on the inter 
works railway at East Pitteburgh in the spring of 1914. The 
equipment was first arranged for eeries-parallel control with 
voltages of from 2,400 to 3,000 on the trolley. Then the two 
motors were connected permanently in series and the equip- 
ment was operated at a trolley voltage of 4,000, which was 
gradually increased until the equipment wae finally tested 
with 7,000 volts on the trolley. 

The line extends to within two miles of the centre of Jackson, 
and ne car has therefore to operate over a 600-volt line in the 
ci its. 

e trolley line wae reinsulated and & mercury aro rectifier 
sub-station provided at Grass Lake. A complete car equip- 
ment. coneisting of four 100-H.P. motors with control and 


C inary Motor 
foe E22 01200 Volts 


Double Armature Notar 
lor £400 Voirs 
or Z in Series h- ten- 


Fic. 1l.—CoMPARISON BETWEEN ORDINARY MOTOR AND 
DOUBLE-ARMATURE MOTOR. 


auxiliaries, was installed on one of the Michigan United cars. 
which weighs complete about 40 tons. 

The motor is known aa the twin-armature bi-polar type, and 
it has many advantageous features for high voltage work. A 
bi-polar design permits the use of double the voltage on a 
given commutator that is possible with a four-pole motor. 
The twin armatures make the weight but little more than 
that of a corresponding four-pole motor. Fewer field coils 
are required than are used with the four-pole motor, and the 
two armatures, being geared to the same axle, act as one unit 
and cut the pressure on the gear teeth in half. The two arma- 
tures are connected in series, and consequently, the voltage 
on each is reduced to lower limits. The form of motor lends 
itself readily to a very effective type of insulation, and the 
inechanical construction is simple and rugged. 

One characteristic that will assist in the maintenance of 
the insulation is the fact that the current is small, being 
only 30 amp. for each 100-H.P. motor, and that only a few 
small brushes are required. Thus with the excellent commu- 
tation, there is very little wear either on brushes or commu- 
tators, and consequently the amount of carbon and copper 


dust originating in the motor is small. It is fully recognised 
that upon the permanence of the insulation depends the 
success or failure of the experiment, and this is something 
that time alone can determine. 

Next to the motors, the control is the most important 
feature of the equipment, since the switches must close and 
open the high-voltage circuits properly and must be insulated 
to stand continuously the maximum voltage to ground in all 
kinds of weather. 

In order to secure a relatively large number of breaks in 
series without increasing the number of switches unduly, each 
switch is made with two breaks in series. 

The high-voltage switches are very similar to the standard 
Westinghouse electro-pneumatio ewitches, but have some 
special features due to the emall current and high voltage. 
One of the novel features in the switch is the use of an “ arc 
splitter,“ consisting of a piece of soapstone placed in front 
of the switch jaws in the path of the nrc. The effect of the 
magnetic field is to blow the arc against this along ite entire 
length until the arc is broken. This greatly increases the 
length and at the same time chills the arc, and the result is 
highly satisfactory. The operation of the switch groups has 
been fully as reliable as that of the motors. 

Practically the only other part of the control equipment 
that is subject to the line voltage is the starting rheostat. 
This is composed of cast alloy grids in a number of frames, 
which are insulated from ground by triple insulation and from 
each other by double or quadruple insulation. 

Inasmuch_as the equinment is reauired to operate through 
the city of Jackson on 600 volts, a change-over switch ie nro- 
vided which connects the four seta of armatures in parallel. 


This apparatus consists of two triple-pole, double-throw dis- 


connecting switches with the contacts mounted on porcelain 
insulators immersed in oil. Thev are connected together so 
that they are onerated by a single lever. which also operates 
a small drum that changes a few of the contactor magnet 
connections. 

One group of switches is provided to effect the necessarv 
changes on the ground side of the eauipment and the auxili- 
aries. This is a standard group which is used ordinarily for 
small 600-volt car equipments, 

A standard type of electro-pneumatically operated two- 
motor reverser is used to reverse the connections of the motor 
fields, the fields being always connected on the gronnd side 
of the armatures so that no extra insulation is required. 
Not of least importance is the apparatus needed for furnish- 
ing current for control. lights and the air-compressor motor. It 
is well known that the small high-voltage machine known 
as the dvnamotor which is used for this purnore on 1.200 volt 
and 1.5M%-volt eauipmenta is the least reliable part of the 
eaninment, and it waa felt necessarv to eliminate the dyna- 
motor from higher voltage eauinmenta. For this reason the 
entire auxiliary equipment of the 5,000-volt car is operated 
at 150 volta. 

A 150-volt storage battery. to which all of the auxilinries 
sre connected. is placed in the main motor circuit between 
the motors and ground. All of the main motor current, there- 
fore. either goes through the battery and charges it, or 


Fic. 9.—WiniNG DIAGRAM Or 5,000-vorLT EQUIPMENT. 


through the auxiliary circuits which may be connected to the 
battery at the time the motors are working. By the applica- 
tion of & eimple device, the air compressor does practically 
all of ite work when the main motors are operating, and thus 
simply diverts a part or all of the main motor current as 
required, so that the battery is relieved from furnishing the 
current to the compressor motor and at the eame time does 
uot receive the high charging currente that would otherwise 
be imposed on it during acceleration. The battery has thus 
a very light duty to perform and can be made up of small 
cells. A set of counter-E.M.F. cells parallels the battery during 
charging periods to prevent overcharging and excessive charg- 
ing rates. 

e voltage of the battery for such an equipment is deter- 
mined by the amount of power required for the auxiliaries. 
The average current required by the auxiliaries should, in 
order to leave a satisfactory margin, be not more than 80 Jer 
cent. of the average current taken by the main motors. e 
use of 150 volts for the battery in this case indicates that the 
auxiliaries are expected to use less than 3 per cent. of the 
total power taken by the car. 
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The main schematic wiring diagram is shown in fig. 2, in 
which the double-break ewitches are indicated by three parallel 
lines across the circuit and the eingle-break switches by two 
lines. It will be seen that twelve of the former and ten of 
the latter are required for this equipment. Considering the 
fact that these switches control not only the main motor 
circuits for both 5,000-volt and 600-volt operation, but all of 
the auxiliaries as well, the equipment is very simple. Very 
satisfactory operation on 600 volts is secured by shunting the 
fields of the motors. u 

As before stated, power for operating this car is obtained 
from three mercury-arc rectifiers, which receive power from a 
60-cycle, three-phase system and are operated in series. Con- 
necting the three phases of the systein in series not only gives 
a smooth current wave, but balances the load on the three 
phases of the transmission system. This is believed to be the 
first time mercury-arc rectifiers have been used in this way to 
furnish so much power for high-voltage work. 


i r 


FORTHCOMING EVENTS. E 


North-East Coast Institution of Engineers and Shipbuilders.—Friday, 
Hara 24th. At 7.90 p.m. At Bolbec Hall, Newcastle-on-Tyne. General 
meeting. 


Physical Society of London.—Fridav, March 24th. At 5 p.m. At the 
Imperial College of Science, South Kensington, S. W. Genéral meeting. 


Manchester Association of Engineers.—Saturday, March 95th. At the 
„ Aytoun Strest. Report of the Tool Steel Research 
omm e 


Electrical Trades Benevolent Institution.—Monday. March 27th. At 2.80 
p.m. At the Inst{tution of Electrical Engineers, Victoria Embankment, 
W. O. Annual general meeting. 


Post Office Telephone and Telegraph Society of London. ~ Monday, 
March 27th. At 6.30 p.m. At she I. E. E., Victoria Embankment, W.O. 
Fever 7 R a and Telephone Work in a Provincial Depót," by 

v. e . us . * 


Institution of Electrical Engineers (Students' Section). — Wednesday, 
March 29th. At 7.45 p.m. At the I. E. E, Victoria Embankment, W.O. 
Annual general meeting. 


Association of Engineers.—Thursday, March 80th. At 7.80 pm. 
At & Park Lane. Paper on " Hardness and ite Determination,” by f. 
G. F. Charnock. " ; 


Royal Institution of Great Britain.—Saturdays, April 1st and 8th. At 
8 p.m, At Albemarle Street, W. Lectures (IV and V) on Radiations from 
Atoms and Electrons,” by Prof. Sir J. J, Thomson. 


NOTES. 


The Water Power of the Main.—A Bill has been 
brought into the Prussian Diet to authorise the Government toexpend 
£310,000 on the establishment of hvdro-electric works at the weirs 
which are being constructed at Mainkur, Kesselstadt and Gross- 
Krotzenburg in connection with the general scheme for the canal- 
isation of the Main from Offenbach to Aschaffenburg. The 


result of a technical examination shows that if four turbo- 


generators are provided at each place, it will be poseible 
to obtain an average of 30000000 kw.-hours per annum, or 
25,000,000 Kw.-hours after deducting losses in lines and trans- 
formers. It is proposed to erect a transmission line between 
these works avd the Government hydro-electric works on the 
upper part of the Weser, so that an interchange of supply may 
be effected when neoeseary. It has been found that when the water 
power of the Main fails. or almost fails, that of the Weser works 
is abundant, and rice versa. When the works have been completed, 
the supply from State generating stations will be in operation over 
. an area extending from Bremen to the Main. 


Italian Water Powers and Manufacturing.—The 
proceedings in connection with the eighth Corgress of the Società 
Italiana pel Progreaso delle Science, which was opened at Rome 
on the lst inst, included the presentation by Prof. Ascoli of a 
paper on the electrotechnical industry in Italy. Dealing first with 
the production of electrical energy, the autbor stated that the 
situation of the country was very favourable for the purpose, in 
consequence of the utilisation of hydraulic power to a large 
extent. The Lombardy network comprised seven provinces, and 
afforded a very fine example of an initiative in the direction of 
national organieation of the water power of the kingdom. In 
1913 the water power in servioe exoeeded 1,000,000 H.P., which 
. was divided among the three principal groups represented by the 
` Piedmont Alpe, the Lombardy Alps, and the Central Apennines to 
the extent of nine tenths, and in the proportion of about 300,000 

H. P. in each case. It was also possible to reckon on the establish- 
ment of mountain reservoirs by the embankment of streams, 
particularly in the Sonthern Provinces, and a Jaw already contem- 
plated the formation of artificial lakes in connection with the 
Tirso, in Sardinia, and the Sila, in Calabria. With similar schemes 
there would be available several further hundreds of thousands of 
horse-power for industrial purposes, after having satisfied the 
requirements of agriculture. But the task of utilising the 
hydraulic energy would take a long time to oarry out, and it would 
also be impossible to determine the total amount of power which 
could be derived therefrom. It was better for the present, the 
Professor continued, to examine another side of the problem which 
was very important, namely, the manner in which the energy 


already rendered available could be fully utilised. It was found, 
for instance, that while the hydraulic power now at their 
disposal could yield  8,000,000,000 R. P.-hours, ín reality the 
various industries only used  2.000,000,000  H.P.hours per 
annum, the different works only being in operation for 
a certain number of hours daily. In other worde, the energy at 
present used was equivalent to about 2,500,000 tons of coal, whilet 
if full advantage were taken of it, it would represent 10,000,000 
tons of coal, or a saving of £12,000,000 in normal peace times, and 
of about £40,000 000 in the present exceptional times. It waa, 
therefore, of special importance to co-ordinate the different indus- 
tries, so that the consumption of electrical energy might be equally 
distributed throughout the day and the year, and every hydro- 
generating station should be provided with reservoirs, so as to 
yield extra power in the hours and months of greatest demand. 
According to the further report of the proceedings at the Congress, 
the Professor dealt at some length with the problems of 
manufacturing in Italy, but apparently no reference was 
made to foreign competition. Indeed, the author stated that 
for the greater part the alternators, switchboards, distributing 
conductors, £o., were produced in Italy, so that from this point of 
view "the national industry is in a satisfactory condition.” This 
assertion scarcely coincides with the opinions expressed recently 
at meetings of the Italian Association of Electrical Engineers, as 
previously reported in this journal. Nevertheless, the Professor 
concluded by predicting the formation of a central organisation, 
which will be in permanent contact with makers, and which will 
cause all individual efforts to converge towards a single object. 


Electrochemical Industries for South Africa.— 
In the South African Mining Journal of February 19th the publi- 
cation of a report on the possibility of establishing on a commercial 
basis certain electrochemical industries was commenced. The 
report has been prepared by a Committee of the South African 
Institute of Electrical Engineers (known as the Davelopment of 
Resources Committee), aud has for its purpose to call the attention 
of the Government and others to the possibilities of manufacturing 
locally, by the aid of electric power, several articles of very great 
commercial importance which are now either being imported, or of 
which there is little or no importation owing to the cost of trans- 
port from overseas. It deals with materials produced by synthetic 
chemistry, and especially the manafacture of various valuable 
compounds which can only be formed at the high temperature 
available in electric furnaces ; it is stated that there is produced 
in the world annually, by means of the electric furnace, about a 
million tons of manufactured product, of which the value is pro- 
bably fn excess of £20,000,000. The report is confined to the con- 
sideration of materials which are most neceasary for agrioulture 
and mining; these industries, taken together, require annvall 
more than two million pounds’ worth of chemicals, all of whic 
are imported in the form of fertilisers, cyanide and nitrates. The 
essential elements for the successfal manufacture of these com- 
pounds are cheap electricity, abundant coal, limestone, and the 
necessary labour, all of which exist in South Africa; and, further - 
more, the local market is to a considerable extent protected from 
competition by the necessarily high costa of transport chargeable 
on imported articles, as well as by Customs duties. Imports of 
calcium carbide in 1913 amounted to about 2,600 tons, valued at 
£60,000; the estimated factory cost for local production is 
£35,850. The cost of cyanamide at South African Ooast ports was, 
prior to the war, £13 per short ton (2,000 Ib.); the estimated 
factory cost of local production is £9 per ton. The pre-war cost 
of sulphate of ammonia (an equivalent fertiliser) was £15 per ton. 
In addition to ite utility as a fertiliser, cyanamide is valuable 
because of the readiness with which it can be induoed to part with 
its nitrogen molecule to form many of the compounds used in the 
manufacture of modern explosives. South Africa, during the 
year 1914, consumed 10,518,000 Ib. of sodium cyanide, having s 
total value of £454,743. In the opinion of the Committee, the 
various products dealt with can be profitably manufactured in 
South Africa, provided the necessary raw materials are obtainable 
at about the costs which have been assumed. An early investi- 
gation with regard to the location, quality and cost of production 
of these raw materials is a matter of the greatest possible import- 
ance, and it is hoped that the Government Munitions and Industries 
Committee, or some other suitably conetituted body, will take the 
matter in hand forthwitb. 


Shortage of Electricians in Australia.—According 
to a Sydney newspaper a special general meeting of the Electrical 
Employers’ Association of N.S.W. was held in February, to consider 
the situation which has arisen owing to the present shortage of 
labour in the industry, a considerable number of men having 
enlisted for active service, and a number also being employed by 
the Commonwealth authorities in connection with local defence. 
A resolution was carried "that the public be notified that owing 
to a large number of employés in the electrical industry having 
enlisted for active service, and a further number being employed 
by the Commonwealth Government for defence purposes, it is 
exceedingly difficult for employers in the electrical industry to 
carry out their contracts for electrical installations and to execute 
extensions and repairs within what would otherwise be reasonable 
time.” 

Orwell Electric Vehicles.— The Midland Railway Co. 
have lately acquired an Orwell" 30-cwt, electric tilt van from 
Messrs. Moesay & Co., Ltd., for use in connection with their parcels 
delivery service. A 2-ton electric lorry has also heen supplied by 
the same firm to the Ipswich Industrial Co-operative Society, Ltd. 
It may be remembered that the vehicles are built by Messrs. 
Ransomes, Sims, & Jefferies, Ltd., of Ipswich. i 
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Fatalities.—Drrrrorp.—An engineer was killed at au 
electricity works at Deptford, last week, by a shock at 6 200 volta. 
He was found at the switchboard with his cloth“ s in flames. 

CovENTRY —At an inquest held at Binley Colliery concerning 
the death of Thomas Pritchard, aged 48, who met his death while 
operating an electric coal-cutter in the mine on March 10th, 
Gaiseppe Goggene, an Italian by birth, said deceseed was a stall 
man. About 3.50 a.m. on Friday deceased was cutting coal with a 
machine. Witness was there, and saw that the deceased had his left 
hand on the ratchet wheel and his right hand on the controller; 
he pulled the coal-cutter towards the face of the coal, with his 
stomach on the machine, He was not able to get off the machine, 
and shouted Take me off.” Witness touched his boot, and 
received a shock himself; he then ran to a switchbox 35 yards 
away and turned off the current. Deceased was thus released from 
the machine and fell to the ground. When witness touched him 
again the man was dead. 

Ernest Runciman, the electrician of the colliery, was unable to 
state definitely how the deceased came to receive the shock which 
killed him. The Coroner questioned him as to the value of rubber 
gloves, boot soles, or mats as a protection against shock. Witness 
said that the sense of security afforded by these had often proved 
in itself a trap, by making men less careful than they otherwise 
would be. Such articles were liable to lose their efficacy, whilit 
leaving the user under the impression that he was safe. 

Asked how he acoounted for the accident, witness said it was 
very hard to account for. Subsequent tests had shown that it was 
an exoeptionally safe machine^ Investigation showed that an 
intermittent earth took place on the trailing cable, which was 
about 70 yards long, and was provided with a special earth wire ; 
it appeared that this wire bad broken, the effect of which would 
be that in the event of the machine becoming alive the provision 
made for earthing the current would be non-existent so far as this 
wire was oonoerned. There was, however, intermittent earthing 
through this wire due to the fact that when the cable was in some 
positions the two ends of the severed wire butted together, whereas 
at other times they parted. The machine itself was lying 
solidly on earth, and if it became alive there was every possibility 
that a large proportion of the current would be dissipated to earth 
directly from the machine. It was possible however, that the 
man had been standing on earth which was a better conductor 
than the earth on which the machine rested, which was very dry 
clay. If he had had rubber gloves on he would not have been 
killed ; but the Home Office did not call for—and he was sure they 
did not want—anything in the nature of rubber gloves. At the 
Binley Colliery everything possible had been done to reduce the 
danger from shock to the minimum. 

The medical evidence showed that deceased died from paralysis 
of the nerve centres produced by shock. Proper attempts at 
artificial respiration were made, but were quite valueless, as the 
man must have died instantaneously. The jury returned a verdict 
of accidental death. 


French Electrical Industry.—A survey of the condi- 
tion of the French electrical industry is afforded by the recent 
report of the Soofé'é d’Applications Industrielles, a concern which 
embraces a number of important operative undertakings in the 
northern, middle and eastern portions of France. Although,” 
this report says, the chief sources of income have been adversely 
affected by the war and the greater number of the undertakings 
have deemed it wise to withhold any dividend, results have never- 
theless turned out more favourable than oould have been expected. 
The undertakings are of two kinds—thore producing ourrent by 
means of coal and thore utilising water power. The former have 
greatly suffered from the enhanced coal prices, leading to a rise in 
the cost of production, only partly compensated by the increased 
charge to the consumer allowed by the coal clause. On the other 
hand, the difflonlties attending the purchase of fuel have thrown 
into relief the considerable value of France's water sources, All 
the undertakings producing energy by means of waterfalls have 
found themselves in a much more favourable situation. Numerous 
industries have been created to supply the growing requirements 
for national defence, and these have found in the power from the 
waterfalls a support such as, translated into figures, certainly 
stands for a very notable economy for the country. The available 
power in the hydro-electric networks has been rapidly utilised to 
its utmost capacity, and several waterfalls which ware the objects 
of schemes before the war, are now about being harnessed to 
supply the energy which we are lacking. Everybody reocgniees 
it is to the general interest to aid the extension of the hydro- 
electric industry, and it is probable that, after the war, a rational 
and intensive utilisation of this source of wealth to the country 
will be witnessed, which will compensate in great part for the ex- 
penditure arising from the higher priceof coal. All the producing 
and distributine undertakings have. moreover, found themselves in 
a very favourable situation from the point of view of the future, 
for they will be the first to benefit from the resumption and 
growth of economic life in our country, of which they are one of 
the most indispensable factors." — Herue Electrique. 


Water Power Legislation in Italy.—A Bill has 
been prepared by the Italian Government to deal with the use of 
water powers, and in substitution for the antiquated law of 1884, 
The Commission appointed by the Ministry to bring the matter toa 
speedy conclusion first decided to obtain the views of the Italian 
Electrotechnical Association, this being tbe only occasion when tbe 
wishes of the Association have been sought by the Governmeut 
tinoe ite formation. A special meeting has been held to formulate 
opinions, upon which a report will be forwarded to the Com- 


Appointments Vaeant.—Olerk.for the Batley. Cor- 
poration electricity works. See advertisement pages to-day. 


Institution and Lecture Notes.—Institution of 
Electrical Engineers (Western Local Section).—The annual 
meeting of this Section will be heid at Bristol, on April 3rd, at 
5 p.m. A paper on The Hire and Maintenance of Direct-Current 
Motors will be read by Mr. H. Joseph. A morning dress dinner 
will follow, at 7 p m., at the St. Stephen's Restaurant. 

Mining Engineers.—At a joint meeting of the MINING INSTI- 


` TUTE OF SCOTLAND, the NATIONAL ASSOCIATION OF COLLIERY 


MANAGERS, and the ASSOCIATION OF MINING ELECTRICAL ENGI- 
NEERS at Glasgow last Saturday, a paper on ‘Electric Winding '' 
was read by Mr. F. Anslow. 


Volunteer Notes,—ENarNEERING INSTITUTIONS’ V. E. C. 
—Orders for week commencing March 27th, 1916.—By Lieut.- 
Ool. Clay, V. D., Commanding. ö l 

Drills, 6.25 to 7.25; 7.25 to 8.25 pm. . 

Monday, March 27th.—Sections 1 and 2, Technical ; Sections 
8 and 4, Squad and Platoon, Signalling Class and Reoruite. 

Tuesday, March 28th.—School of Arms, 6 to 7 p.m. 

Thursday, March 30th.—Shooting for Sections 3 and 4. 

Friday, March 31st.—Seotions 3 and 4, Technical; Sections 1 
and 2, Squad and Platoon. Signalling Class and Recruits. 

Saturday, April tet.—Adjutant’s Instruction Class at 2.30 p.m. 


E. G. FLEMING, 
Company Commander and Acting Adjutant. 


85D BATT. (OLD Boys) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, March 23rd, 1916 :— 

Battalion Purades —Sunday, 26th iust.—The Battalion will 
parade at Liverpool Street Station (low-level entrance, G.E.R.) at 
9.30 a. m., and proceed by train for Eatrencb ing duties. 

Sergeant- Major's Class — The Adjutant will hold an examination 
of members of the above Olaes, at Wembley Camp, on Sunday next, 
the 26th inst., commencing at 11 a.m. Members of the Cless 
desirous of presenting themselves for this examination must send 
in their names to the Orderly Room before 12 noon on Saturday, 
the 25th inst. ME 

Musketry.—The Acton Range will be open on Saturday next, 
the 25th inst. Members desirous of shooting must send in their 
names to the Musketry Staff. 

The Miniature Range at Wembley Camp will be re-opened for 
shooting on Sunday next, the 26th inst. 

| A. G. JOINER, Major and Adjutant, O.B.C. 


Argentine Naval Electrical Specifications. — The 
Ministry of Marine has recently approved some new regulations 
formulated by the Electrical Section of the Ministry's ‘‘ Direccion 
General de Material” to unify types of electrical materials 
employed in the navy and to ensure a careful technical selection 
of same, The regulations referred to are eubdivided into & number 
of sections relating respectively to: incandescent lampe, lamp 
fittings, conductors, fuses, interceptors and commutators, switches, 
cells and accumulators, ventilators and arc lamps.— Reriew of the 


River Plate. 


Russian Mica.—The Central Military Industrial Com- 
mittee through its electrical section has inquired into a number of 
questions affecting the immediate supply of the electrical require- 
ments of the country, particularly for army use. In its report on 
raw material found in the country, it observes in respect to mios, 
that previously to the war all mica required in the Russian eléctrical 
factories was obtained from Canada and India. The best sort 
in sheets about 1 millimetre thick and 6 in. X 8 in. was valued 
at 90 roubles per pood. Last summer, however, in consequence of 
the disorganisation of the transport system in and out of the 
country, there were moments when the price of mica rose to 
fabulous heights, and it was bought by the factories at 25 roubles 
per funt (1 funt being a 40th part of a pood). Meanwhile, Russia 
controla immenee reserves of the best quality of mica, and there 
was a time previously to the great development of the glass busi- 
ness, when Russia was the only furnisher of mica to the world's 
markete, in consequence of which this mica obtained the name by 
which it was scientifically known—Muscovite. Thus, in 1681, 
there was exported from Russia 2,580 poods of mica to Holland, 
2,400 poods to England, and 500 poods to North America. Then 
there existed a special class of people called mica workers, who, by 
special Imperial Letters, were protected from the arrogance of the 
local authorities. With the development of the glass business, the 
mica industry gradually declined, and, finally, in Russia not only 
was the production of mica stopped, but all traces ef those places 


.were lost where, in the old days, the production was most 


actively carried on. They were only re-disoovered in 1912 by the 
engineer Z kso. This occurred in the Mamsky virgin forest, but 
so far the exploitation of mios in Russia has not developed to more 
than 30 to 40 poode per month, whilst 5,000 poode are required in 
the course of the year by the electrical factories alone. 

Besides the Mamsky virein forest, there are deposits of mica in 
the Archangel Government, in the Urals, and in Eastern Siberia, in 
most caces consisting of mios of the best quality. It is remarkable 
at the same time, that Russian electrical factories. in consequenc3 
of the difficulties in the supply of foreign mica, paid at one time— 


true, not for long— 25 roubles per funt, whilst the cost of produc- 
tion and delivery of one pood of the best mica from the Mamsky 


deposits amounted to only 30 roubles. 
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Engineering Trade after the War.—The Board of 
Trade has appointed a Committee to consider the position of the 
iron, steel and engineering industries after the war, especially in 
relation to international competition, and to report what measures, 
if any, are necessary or desirable, in order to safeguard that 
position. The following are members of the Committee :—Sir 
Clarendon Hyde (chairman), Mr. A. Balfour, Sir Hugh Bell, Bart., 
Mr. A. J. Hobson, Sir Hallewell Rogers, and Mr. Douglas Vickers. 

At a meeting held at Manchester on Tuesday afternoon, the 
following resolution was passed :— That in view of the greatly 
enhanced capacity of the British engineering industry, now en- 
gsged on munition work, and of the severe competition to be 

after the war, this meeting of Manchester engineers is of 
opinion that the organisation of the industry from within should 
immediately be undertaken.” It was also resolved “that this 
meeting urges the Government to create a Ministry of Commeroe, 
after consultation with representative commercial interests.” 


Inquiries.— Makers of an ampere gauge that can be 
attached to cables (without cutting them) are asked for. Also 
makers of John Bull" dry cells and pocket flash-lamp cases, and 
of augers for making holes for setting telegraph poles. 


~ 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials —Mr. V. J.“ ALLAN, engineer-in- 
charge, electricity works, Southampton, has resigned, to take 
up the position of electrical station superintendent at Kil- 
marnock electricity works. 

The Sydney (N.S.W.) Electric Light Committee recom- 
mends the appointment of Mr. F. T. Davies, manager of the 
power sales department of the Montreal Light, Heat, Power 
Co., as deputy general manager of the City Council’s elec- 
tricity supply department. Inquiries made by the Town Clerk 
by cable showed that Mr. Davies had had English technical 
training. 

Stoke Newington B.C. is recommended to increase the 
salary of Mr. H. LARGE, chief assistant in the electric lighting 
department, by the addition of £20 per annum to his salary 
of £140, and to grant £25 as an honorarium for his services 
ia acting as borough electrical engineer during Mr. Hann’s 
absence. Several sub-station assıstants also 
advances. | 

Tynemouth Electricity Committee has recommended that 
the salaries of Mr. Dowson, shift engineer, Mr. J. WALLER, 
station superintendent, and Mr. H. T. WiILKENs, chief clerk, 
be increased. 

The Hackney B.C. is recommended to promote Mr. J. F. 
HEATHMAN, chief clerk in the electricity department, to Class 
2 (a), and increase his salary to £185. 


Mr. D. MACFARLANE MAcLEOD, who has for the past six years 


held the position of resident engineer to the Clyde Valley Elec- 
_trical Power Co., hae been appointed chief engineer. 


General.—Mr. H. V. KILVERT, of the Lancashire Dynamo 
and Motor Co., Ltd., Trafford Park, was last week elected on 
the newly-constituted board of directors of the Manchester 
Chamber of Commerce. 

The Highways Committee of the L.C.C. recommends that 
Mr. G. H. Hume be appointed chairman and Captain T. Pres- 
TIGE vice-chairman. 

From the London Gazette :—Territorial Force: Royal Engi- 
neers, London Electrical Engineers: —Chief Petty Officer H. J. 


WALLER, from the R.N.A.S., Anti-Aircraft rps, .to be 
. Second-Lieutenant (on probation) Corporal A. J. ANIDO 
to be Second-Lieutenant (on probation). Sapper F. G. Horr 


to be Second-Lieutenant (on probation). Territorial Force: 
Royal Engineers. Tyne Electrical Engineers: —Second-Lieu- 
ME T. Tucker to be temporary lieutenant, October 


Roll of Honour.—The D.S.O. has been awarded to Lieut.- 
Commr. E. L. COoLLEYT GRATTAN, R. N., who was in charge of 
wireless telegraphy at Cape Helles since May Ist. Admiral 
de Robeck reporte that the work carried out by this officer 
has been of inestimable service; also to Commr. J. F. SOMER- 
VILLE, R.N., Fleet wireless officer. who performed duties of 
exceptional difficulty most efficiently. 

The D.S. Cross has been piven to Acting Warrant Tele- 
graphist JouN A. BnirTEN, R. N., who displayed great ability 
and resource in erecting a wireless station ut Cape Helles 
under fire. 

The Gazette last week announced the award of the D.C. M. 
to Private F. MorTERSHEAD, of the 1/7th Lancashire Fusiliers 
(T.F.), for conspicuous gallantry in volunteering to destroy 
the entrance to one of the enemy's mine shafts. Prior to the 
war he was employed by the British Westinghouse Electric 
and Manufacturing Co., Ltd., Trafford Park. He has been 
twice wounded, and is now in hospital at Alexandria. 
Private THomas Morton Hearry, of the 9th Battalion West 
Riding Regiment, who was killed in France on March lab, was 
prior to enlistment, engaged as an electrical engineer 


. His patent principles requiring forei 


ave received. 


The D. C. M. has been awarded to Corporal J. W. SwrrH, 
late of the Nelson Corporation tramway staff, and of the 
East Yorkshire Regiment, for volunteering, at Ypres, to cut 
barbed wire entanglements under heavy fire, thus allowing 
his section to advance. Corpl. Smith has also received the 
Russian Order of St. George for another courageous deed 

Sergeant Jas. HUNTLY, of the Northumberland Fusiliers, 
formerly at Berwick-upon-Tweed on the staff of the Urban 
Electric Supply Co., is reported killed in action in France. 
He had been posted as missing since April last. 


Obituary.—LapDy KELVIN.— We deeply regret to record the 
death of Lady Kelvin, which occurred on March 16th at 
Netherall, Largs, Ayrshire. Lady Kelvin became the secand 
wife of Lord Kelvin (then Sir William Thomson) in 1874, and 
the great scientist frequently referred to the splendid asist- 
ance that he received in many of his activities from his wife. 

Mr. Ivan LEÉVINSTEIN.— We regret to record the death. 
at the age of 70 years, of Mr. Ivan Levinstein, chemical 
manufacturer, one of the founders of the Manchester School 
of Technology, and an expert in regard to patent law matters. 

gners to work their 
patents in this country were adopted by Mr. Lloyd George in 
the Patents Act of 1907. 

5 J. GORDON AND MR. Geo. CasrLES.— The deaths are 
anndunced of Mr. J. Gordon, manager of the electric station, 
Carrick-on-Shannon, and Mr. Geo. Castles, director of the 
Dromore (Co. Down) Electric Lighting & Power Co., Ltd. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Baughan and Co., Ltd.—Particulars of £4,000 debentures, 
created March 7th, 1916, filed pursuant to Section 93 (8) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company's undertaking: and property, present and future, in. 
cluding uncalled capital. No trustees. 


British Battery Co., Ltd. (137,905).—Capital, £1,000 in 
1 shares (800 pref.) Return dated December 14th, 1915. 800 pref. and 199 
ord. shares taken up; £999 paid. Mortgages and charges: £1,000. 


Adelaide Electric Supply Co., Ltd.—Capital, £750,000 in 
£5 shares (50,000 pref., 50, ord., and 50,000 unclassified). Return dated 
January 4th, 1916. 60.000 pref. and 50,000 ord. shares taken up; £5 per 
share called up on 24,000 ord. and 50,000 pref.; £370,000 paid; £30.00 
considered as paid on 26,000 ord. shares. Mortgages and charges: 4,118,852 
5 per cent. deb. stocks. 


David Bridge and Co., Ltd.—Capital, £25,000 in £1 shares 
(16.000 pref.). Return dated February Ist, 1916. 15,830 pref. and 4,170 ord. 
py taken up; £20,000 considered as paid. Mortgages and charges: 

.8,800. : 


CITY NOTES. 


German Electrical Companies. 


The A.G. Mic und Genest, of Berlin-Schoneberg, after 
setting aside £40,000 for depreciation, as compared with 
£18,000 in 1914, reports net profits of £132,000 for 1915, as 
against £60,000 in the previous year. It is intended to place 
£50,000 to a reserve fund for the tax on war profits, 220,000 
to the special reserve fund, and 415, 000 to the provident fund, 
and to pay a dividend of 18 per cent., as contrasted with 12 
per cent. in 1914. 

The Strasseneisenbahn Gesellschaft, of Hamburg, states in 
the annual report for 1915, that as the vital vein of the city 
lay in the oversea trade, which was completely at a standstill, 
the traffic suffered more from the effects of the war than wae 
the case with many other towns. The net profits amounted 
to £26,000, as compared with £121,000 in 1914, and the direc- 
tors recommend a dividend of 1 per cent., as against 8 per 
cent. in the preceding year. 

The recent meeting of the Elektrometallurgische Werke. 
A.G., of Horrem, which company was formed in 1913 with a 
share capital of £50,000, held entirely by the Metal Bank and 
Metallurgical Co., of Frankfort-on-Main, and the Griesheim- 
Elektron Chemical Works Co., decided to increase the capita! 
to £175,000 for the N of extending the plant and under- 
taking new branches of manufacture. The two companies in 
question have also taken over the new shares. 

The Bergmann  Elektrizitats Unternehmungen, A.G., of 
Berlin (the financial company of the Bergmann Electricity 
Works Co.), after having already disposed of the Nordharz. 
Wolfenbuttel, and Bodenbach works, is now only interested 
in the Magdeburg Suburban tramways, the parent company 


‘having decided two or three years ago that the subsidiary 


should not embark upon any further business. The accounts 
for 1914-15 show net profits of £440, as compared with 49.50 
in the previous year, and the debit balance remains at £26,000 
on a paid-up share capital of £300,000. 

The Fabrik Isolierter Drahte (late Vogel), of Berlin, reports 
that the decline in the turnover in the-firet quarter of 1914-15. 
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as compared with the corresponding 8 in the previous 
year, was fully equalised in the remainder of the year through 
working being adjusted to meet the Army requirements. 
After setting aside £7,800 for depreciation, as against £6,300 
in 1913-14, the net profits are returned at £48,000, as con- 
trasted with £32,000. The sum of £14,000 has been placed to 
reserve on account of the tax on war profits, and a dividend 
of 15 per cent. is proposed, as against 13 per cent. in 1913-14. 

The Elektrotechnische Fabrik Rheydt Max Schorch & Co., 
of Bheydt, reports for 1914-15 that all parts of the undertaking 
were fully employed, and night shifts had frequently to be 
worked. New plant was installed for the production of war 
materials, and the turnover was about five times greater than 
in the preceding year, the profits being correspondingly 
larger at £179,000, as compared with £19,000 in 1913-14. After 
making provision for depreciation, the tax on war profits, and 
the reserve funds, it is proposed to pay a dividend of 20 per 
cent., as against 12 per cent., on capital of £87,500, and to 
devote £43,750 to increasing the share capital by allocating 
the new shares in the proportion of one free share to two 
existing shares. 

The directors of the Grosse Berliner Strassenbahn report 
that a gradual increase in the traffic occurred in 1915 with 
the further withdrawal of omnibus and motor-cab eervices 
from the streets of Berlin, although great difficulty was ex- 
perienced in coping with the augmentation owing to the 
calling up of 2,000 men, in addition to the. 5,000 whom the 
Army authorities requisitioned in 1914. By the re-employ- 
ient, however, of old drivers, the greater use of trailers, and 


the working of overtime and partial suspension of holidays, 


it was possible to maintain the mileage run at only 10 p 
cent. lees than in the peace year of 1913, and 5 per cent. less 
than in 1914. As the number of conductors capable of bein 

employed as drivers was now exhausted, and a further ca 

of dnvers for Army service was to be expected, women con- 
luctore had been trained as drivers, and 70 were placed on 
cars serving lines having light traffic conditions at the end 
of February, 1916. Women had also been increasingly em- 
ployed in the offices and depóts, the total now numbering 
1.000. 'The company had applied for permission to increase 
the 10 pfennigs (lid.) fare, but the request had not been 


sanctioned, although it was intended to make fresh proposals 
at & convenient time. The accounts show the following 
figures :— . 
1915. 1914. 
Total receip'ft ..... q 42,173,000 42, 118,000 
Working expenses ee 1,310,000 1,800,000 
Net profits and balance forward ... 327,000 328.000 
idend percentage 6 6 
The length of line in operation was 372 miles, and the 
number of car miles run was 56,878,800, as compared with 


60,071,800 in 1914, the paseengers carried having amounted to 
437,000,000, as against 426,420,000 in the previous year. The 
number of employés declined from 11,407 in 1914 to 9,637 
last year, despite the employment of the 4,000 women already 
mentioned, "whilst the amount which had to be paid for elec- 
trieal power increased owing to the uneconomical working 
of the new drivers. 


Mr. A. F. Berry presided at the annual 


British meeting held on 17th inst. He eaid that 
Electric their sundry creditors item showed an in- 
Transformer crease of about £13,000 as a result of the 
Co., Ltd. larger business done. In the circumstances, 


they were not excessive. It wae not neces- 
sary to increase the amount put to depreciation reserve this 
year, but it might be necessary to place a larger sum to that 
reserve next year in view of the extensions to the works. 
The reserve fund would be increased by £7,500 to £31,823. 
qd That account had been built up entirely out of profits. 
Originally it had been created principally to meet losses 
-; wbich might arise on investments, but the ascertained losses 
. 10 that direction had been met, and the whole figure could 
ji if necessary, be set against patente and goodwill, which s 


4| ar £65,158. — A conservative policy was being adopted in 
«| recommending the distribution by way of dividend of only 
about one-h 


of the ponti Their resources should be hus- 
2 banded for the benefit of the business. They would not be 
1 Justified in paying more than at the corresponding time last 
2 year, but he hoped that when the war was over, and business 
, bad settled down, they might be able to resume what they 
p Tegarded as their regular 10 per cent. ordinary dividend. The 
^ past year had been the most extraordinary in the history of 
the company. Prices of all materials had risen to unprece- 
dented figures, while they had been under contract to eupply 
machines at prices fixed before the outbreak of war. All 
. difficulties had, however, been satisfactorily overcome. Great 
. difficulties had been experienced in getting deliveries of raw 
j materials, and aleo in getting finished goods delivered, but 
E those troubles had been considerably lessened.  Practically 
es the whole of the eligible members of their etaff and workmen 
Ü had enlisted or attested under Lord Derby's scheme. Much 

had been heard of late of the high prices at which war con- 

tracts had been taken. It was only fair to say that they had 
* charged no more for transformers, used eo largely for war 
$^ purposes, than they had charged for their products in ordin- 
V ary ümes. As to their prospects, they had commenced the 
P year 1916 with a little less in orders than at the beginning 
£) of 1915, when a lot of work was held over at the end of 1914, 
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consequent on the war. Up to date this year their orders 
were about the same in extent as for the same period in 1915. 
At the moment '' Tricity ’’ cookers were looked upon by some 
as an economy, while others regarded them as luxuries. 
They were, however, improving designs and getting out fresh 
articles for which they believed there was a good demand. A 
great deal had lately been heard of the lack of interest taken 
by bankers in British induetries, but they had always found 
their bankers willing to support them. On the outbreak of 
war, for inetance, they had been assured by their bankers 
of their willingness to advance such moneys as they might 
require, and, while they owed little or nothing to their 
bankers at the moment, ho felt justified in eaying that should 
they in the next two or three years again require assistance, 
all they needed would be afforded on the best possible terms. 
Bankers had scarcely been given credit for the very great 
assistance they had always given to industry. There was no 
doubt that when peace came they would find their great 
efforts in war work would be of considerable value to them. 
War experience had proved that the most convenient and 
economical way of driving machinery was by means of elec- 
trical power; war, by compelling the installation of electricity 
in so many factories, had put forward the clock of electrical 
development some five years, and they should reap the benefit 
from the fact that works, having had an opportunity of 
appreciating the value of electricity, would apply it still 


further. 
Mr. W. M. Crowe presided at the annual 
British meeting on March lóth. He said that the 
L. M. Ericsson net profits had been increased by £2,000, 
Manufacturing and, in view of all the circumstances, that 
Co., Ltd. was à very good result. The year was not 


PE an easy one for manufacturers, and the 
difficulties of the previous year were increased four-fold with 
regard to the supply of raw materials and the ehortness of 
labour. Their difficulties would have been greater but for 
the fact that they had a plentiful supply of female labour. 
The profit on trading increased by £6,775. The share capital 
remained unaltered. There was & loan from the bank of 
£24,000, secured by the deposit of £25,000 War Loan. The 
loan from the bank was necessary for the purchase of raw 
material for heavy orders received from the Government, and 
also for the purchase of additional machinery. Last year they 
showed in the accounts a large amount standing at interest 
at the bank, but that cash was now being used in the busi- 
ness and was pu Dun profite. The etocks on hand and 
work in progress at London and Beeston had increased enor- 
mously since last year, and the transfer of cash from the bank 
to the factory accounted for the difference in the cash balance. 
The amount of stocks, &c., at the end of 1914 was £113,904, 
and by the end of 1915 that item had increased to £180,849 
or an increase of £66,945. Practically all these stocks and 
work in progress were put in hand against firm orders from 
Government departments. Therefore, they were as good as 
cash. The position of the company was improving each year. 
The percentage of profit on the whole capital of the company 
worked out at over 11 per cent., and deducting the preference 
shares, on which 6 per cent. wae paid, the profit earned in 
respect of the ordinary shares was 164 per cent. Of this profit 
they were paying to the ordinary shareholders less than one- 
half, namely, 8 per cent., which was good policy. The pros- 

cts of 1916 were very bright. The factory was full of work. 

e Post Office telephone department had practically shut 
down all installation work, and consequently manufacturers 
were suffering. They were, however, looking forward to the 
time when the accumulated work of years would have to be 
done by the Post Office, and then they hoped to benefit. He 
mentioned last year that they were going into the question 
of making magnetos for motor-cars and motor-cycles in order 
to meet the demand here, forinerly supplied from Germany, 
but they were unable to carry out their good intentions in 
this direction owing to their having become a controlled estab- 
liehment. They bought s quantity of machinery for the pur- 
pose of manufacturing these magnetos, and that machinery 
exactly suited the special work allotted to them. As soon as 
the war was over they intended going fully into this question 
again, and in the meantime they were acting as agents for 
Ericssons, of Buffalo, the original makers of the magneto they 

were taking up. 
Presiding at the annual meeting, on 

Newcastle-on- March 21et, Mr. J. H. ARMSTRONG, after 
Tyne Electric summarising the financial results for severa] 
Supply Co., Ltd. years, said that their profits had been ad- 

versely affected during the year by the reduc- 
tion of lighting hours, and in the tramwavs eupply, to the 
amount of 2,000,000 units. Other factors which had affected 
them were increased cost of labour, material, and coal, but, 
oa the other hand, there had been compeneating benefits from 
general consumers. They had spent £93,965 in maintaining 
the plant and system in an efficient etate, as compared with 
£74,571 in the previous year. The cause for this increase was 
that they had taken out two motors and two old turbines of 
3.000 R. P. and had replaced them by two modern ones of 
6,000 H. Pp. each. The new plant was much more economical 
and enabled them to gain 5,000 Kw. capacity. The dividen 
wae half per cent. more than in the previous year. £38,299 
had been received on consolidated first mortgage debenture 
etock. The expenditure on capital account had been £110,078 
for the year, in accordance with the echeme of development 
laid down in 1914. On the laying of new mains £18,825 had 
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been expended, but only four new mains had been laid, as 
against 20 in the preceding year, but there were contracts 
which were running in 1014 which came in for payment in 
the succeeding year. The chairman referred to the scheme for 
fusion with the Durham Electric Supply Co., under. which the 
Newcastle Co. took over the shares of the Durham Co., and he 
suid that the trouble of the Durham Co. was want of capital, 
but now that the whole of the Durham area practically be- 
came their own (the Newcastle Co.'s) there was no necessity 
for money advanced for developments to go under the head of 
debts. Speaking of depreciation and reserves, the chairman 
pointed out that the Newcastle Co. had received in cash, repre- 
serting profits and premiums, £502,668, and the whole of 
that sum had been epent on improvements and developments 
of the business. Speaking as to kindred companies with which 
they were associated, he said the Durham Co. had made 
£27,645 profit last year, as against £23,946 in the preceding 
year, when 4 per cent. was paid on the preference shares at 
their original value, while this year 3 per cent. was paid on 
the whole of the capital, and £6,000 was set aside for depre- 
ciation, as against nothing in the previous year. The Hough- 
ton Co., which was part of the interests they acquired in the 
Durham collieries, had a capital of £23,550, and had paid a 
dividend of 10 per cent. this year and had carried £1,000 to 
reserve, the total of the latter being now £5,000. The Hon. 
R. H. BRAND seconded, and after congratulating shareholders 
on the sound position of the company, he said that they had, 
as always, pursued a conservative policy as regarded the dis- 
position of the extra profits made. That policy was especially 
necessary for two reasons; one was that they did not know 
what the general financial position was going to be during 
the war ard after it. He would be a very wise man who could 
look forward and say what was going to happen. Capital 
would be much ecarcer after the war, and that would mean 


that there would be an extra charge on industrial undertakings. - 


These would have to pay more for their capital, and would 
find it very difficult to get. Thus, it was wise of the directors 
t) pursue a conservative policy and strengthen the company's 
osition. A company like that could get capital on terms if 
it was prosperous, but it all depended on what they were 
to pay for their capital. 


The Rt. Hon. C. B. SrUART-WORTLEY pre- 


London and sided at the annual meeting, held on March 
Suburban 15th. After going through the accounts, he 
Traction referred to the effect of the war upon their 
Co., Ltd. fortunes. Theirs was not an operating 


enterprise, but a holding company. Their fortunes and pros- 
perity depended on those of the operating companies whose 
stocks they existed to hold. There had been a great all-round 
increase in prices of materials and cost of labour. Coal by 
rail had advanced by 13 per cent., and sea-borne by 34 per 
cent. Timber had gone up by 50 per cent., glass 90 per cent., 
copper 50 per cent., wood blocks 31 per cent., and steel tires 
by 20 per cent. All their subsidiary companies were interested 
in some of those commodities, and some were interested in 
all. In some cases prices were still rising. The chairman 
proceeded to refer to the increased cost of. labour, to the 
enlistment of men for war service (1,466 from the different 
companies, or 35 per cent. of the whole). The number of 
women conductors employed by their three companies was 
281, and it would undoubtedly be increased. There was an 
all-round improvement of the reserves of the various com- 
panies. In the second year of war their position was a good 
deal better than it might have been. . 

| Mr. A. R. HoLLAND, presiding at the 


Llanelly and annual meeting, held Jast week in London, 


District said that the year had been an extremely 
Electric dificult one. Cost of fuel and materials 
Lighting and had greatly increased. The increase in 
Traction turnover was more than offset by the in- 
Co., Ltd. crease in expenses. Labour had been diffi- 


cult to obtain, and repair, maintenance, and 
installation work were difficult to carry out. Under all the 
circumstances they were to be congratulated on thg result, 
although the net profit was reduced. In the ordinary course 
they would have been asked to approve of an increase in the 
capital to provide for past expenditure and future develop- 
ment, but that matter must be postponed, Lighting and 
power rates were increased in the latter part of 1915, and 
further increases might have to be made in the near future. 
A fair amount of new power business had been secured, and 
further additions were under consideration. 


The gross profit for 1915 was £99 498. 


Madras After debiting interest and London office 
Electric expenses, providing for debenture einking 
Tramways . fund, putting £6,000 to depreciation and 


(1904), Ltd. renewals, 411.031 remains, plus £3,258 
| brought forward. Dividends of 6 per cent. 
are paid on the preference and ordinary shares, £581 is written 
off the b^lance of the cost of issue of new preference shares, 
and £4,272 is carried forward subject to excess profits duty. 
Traffic receipts increased bv 6.4 per cent., the whole of the 
Increase occurring in the latter part of the year.. The special 
renewals of the permanent wov having been practically com- 
pleted, the reduced sum of £6.09 has been credited to depre- 
ciation and renewal fund. The reserve arising from the 
debenture stock sinking fund is now £7.178. Mr. T. E. Ivens, 
a director, has died, and Mr, J. G. B. Stone has been elected 
to the board. 4 


stocks, of £204.808. 


The profit for 1915 was £41,868, plus 


Automatic 45, 56 brought forward. Directors' fees 
Telephone require £2,450, depreciation on patents, 
Manufacturing goodwill, buildings, plant and machinery 

Co., Ltd. 46,000; there is written off underwriting 


commission on shares £3,500; written off 
preliminary expenses, £2,000; preference dividend, £12,000. 
A dividend of 4 per cent. (less income-tax) for the year on the 
ordinary shares requires £14,400, and £6,774 is to be earried 
forward. During 1915 several automatic exchanges have been 
completed, and are working eatisfactorily; others are steadily 
approaching completion, but owing to the war no new ex- 
changes have been ordered, and the company's normal busi- 
ness 1s suffering accordingly. 


The growth of business during 1915. was 


Launceston satisfactory. There are now 205 consumers 
and District with 5,631 lamps. The total revenue re- 
Electric Supply ceipts were £1,232, and the working ex- 
Co., Ltd. penses £516, leaving a gross profit of £717. 


After deducting bank erge and prefer- 
ence dividend, the net profit is £589, which, plus £41 brought 
forward, after paying income-tax, makes a total of £630. A 
dividend of 3 per cent. is to be pue on the ordinary. shares, 
t» depreciation £250 is put, £50 is written off preliminary 
expenses, £50 to reserve, and £58 is carried forward. The 
units distributed were 51,253. The annual meeting was heid 


on March 10th. | 
The directors state that the difficulties 


Northern during 1915 were exceptional owing to the 
General - high cost of material and the ecarcity of 
Transport labour. "The omnibus services had to be 
Co., Ltd. curtailed, and a number of vehicles were 


sold. The company holds shares in the 
Gateshead and District Tramways Co., the Tynemouth and 
District Electric Traction Co., Ltd., and the Jarrow and Dis- 
trict Electric Traction Co., Ltd., which stand in the books at 
£292,134 cost, and the dividends for 1915 amounted to £24,215. 
For the year these three companies put to reserves and re- 
newals £27,955. The result is a revenue for this company of 
£38,744, plus £4,230 brought forward. After deducting 
administration and general expenses, and interest, £4,808, 
and putting £6,536 to renewals, £1,372 is applied to sinking 
fund for redemption of debenture stock, 6 per cent. is paid on 
the preference and 6 per cenf. on the ordinary ehares, and 
eat is to be carried forward. Meeting: Kingsway, March 


During 1915 there were connected 871 new 
Scarborough lamps, making the total 131,777. The units 
Electric Supply supplied were 637,219. The profit was 
Co., Ltd. £1.078. After paying bank interest and 
making various allowances, and putting 
£1,000 to depreciation, the credit balance of £1,716 is to be 
carried forward. Mr. G. ALDERSON-SMITH, presiding at the 
annual meeting on March 16th, said that they were in for 
hard times. Their receipts for current last year were £7,500, 
against £11.000 in the year before. There was a loss under 
this head of £4,000, and the rental of meters was down an- 
other £200. On the other hand, they had saved on coal. All 
their charges had been carefully looked into, and they were 
all down. The shareholders could not expect much more 
from the directors than that. Of course, they had had very 
bad times. The bombardment frightened away 200 of fheir 
customers, who shut up their houses, and their meters could 
not be read. After a great deal of trouble that, however, had 
been done. It bad been a desperately hard time for them. They 
knew the state of Scarborough at present, and the trouble 
they had about the lights. Thirteen of their men had joined 
the Army, and three of them had been killed. Mr. CAMPBELL 
SWINTON, in eeconding, remarked that the company was to 
be congratulated that it had not made & loss on the year's 
working, with £4,000 falling off in the revenue. It had only 
been by paying great attention to eavings that they had done 
as well as they had. ; 


— — 


British Aluminium Co., Ltd. —A financial contemporary 
states that the accounts for 1915 show a profit, including the 
sum brought in, after making provision for excess profit duty, 
&c., and after charging interest on prior lien and debenture 
£50,000 has been set aside for deprecia- 


tion, and £70,000 added to reserve. After providing for pre 
ference dividend the directors recommend a dividend of 7 per 
cent. on the ordinary shares, carrying forward £24,791. 


Compania de Electricidad de la Province de Buenos Aires. 
Ltd.—Mr. Justice Neville on Tuesday, in the Chancery Divi- 
sion, sanctioned a reduction of the capital of this company 
in accordance with special resolutions that had been dulv 
passed. Counsel informed the Court that he believed the 
necessitv for reduction was due to over-capitalisation, tro 
many shares having been issued as fully-paid. 


Brom»ton and Kensincton Electricity Supply Co., Ltd.— 
After transferring 43.000 from the reserve fund to net revenue 
and putting 49.656 to depreciation and sundry reserve 
accounts, a final dividend of 11 ner cent. is announced, makin: 
10 per cent. for the year, and £6,011 is to be carried forward. 

P. R. Jackson and Co., Ltd.—The gross profit for 1915 is 
£18,050. Of the available balance of £12,661, after paying 


71 per cent. on the ordinary shares, £3,000 is to be Written 
off goodwill and £3,750 carried forward. | 
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Mr. A. H. SANDERSON presided at the 
Bournemouth annual meeting on 16th inst. He said that 
and Poole the effects of the war were reduced receipts, 
Electricity reduced profite, and increased running costs. 
Supply The gross revenue was down by £1,305. 
Co., Ltd. Cost of coal and oil increased by £1,912, 
but there were decreases under other heads. 
They carried to net revenue 438, 684, as against £41,650 in 
1914. £8,000 was placed to depreciation, against £7,000, and 
the dividend was 6 per cent., as against 7 per cent. for 1914. 
Having regard to the exceptional conditions, the results were 
satisfactory. They depended chiefly upon lighting revenue, 
so that the lighting restrictions had been responeible for the 
drop in receipts. They had increased the charges to con- 
summers by 10 per cent. as from the commencement of this 
year. Of the company's etaff, 75 had left for war service, and 
35 attested ones were liable to be called within the next few 
months. The new second preference shares were offered to 
their share and debenture holders only, and the issue was 
considerably over-subscribed. From the new generating plant 
at the Bourne Valley lighting station they had derived con- 
siderable advantage, making a total saving of 25 per cent. on 
the capital cost of the plant. The lighting units showed a 
drop of 4% per cent., but the total output increased by 4 per 
cent. : 
The capital expended during 1915 amoun- 
Windsor ted to £1,027, and it was chiefly incurred 
Electrical for the installation of supplementary 
Installation machinery for H.. supply. The profit for 
Co., Ltd. the year, including £468 brought forward, 
was £6,515. Of this, £633 has been devoted 
t» debenture and other interest, £1,020 to 5 per cent. prefer- 
ence dividend, £2,000 is put to depreciation, renewal and 
reserve fund, directors’ fees account for £350, 4 per cent. ia 
to be paid on the ordinary shares, and £779 carried forward. 
The directors consider the result satisfactory, in view of the 
ligbting restrictions and the high cost of fuel and other 
materials. During the year 3,736 new lamps were connected, 
making the total 60,539. | 


During 1915, £325 new capital was ex- 

Slough pended, and 1,263 new lamps were eon- 
and Datchet nected, bringing up the total to 30,120. The 
Electric Supply units sold increased from $31,803 to 1,070,927, 
Co., Ltd. and the revenue from £8,956 to £9,625. The 
revenue increase of £669 is due to cheap 

power supply. Lighting receipts decreased considerably owing 
to the restrictions over the whole area. Fuel oil for the 
Diesel engines had increased from £3 to over £6 per ton, and 
the rise in coal, wages, &c., coupled with the drop in the 


.more remunerative lighting revenue resulted in a serious 


reduction in net profit. £1,250 has been put to depreciation 
and reserve, 4 per cent. dividend is to be paid, less income- 
tax, and £219 1s being carried forward. | | 


The profit for 1915 was £295,132, plus 
British £119,380 brought forward. The total is 
Insulated and dealt with as follows:—Directors’ and 
Helsby Cables, debenture trustees’ fees, and remuneration 
d. to works’ committee, £5,915; interest on 
first debenture stock, £22,500; interest on 
second debenture etock, £10,000, depreciation on buildings, 
plant, machinery, &c., £25,000; special depreciation on plant 
and machinery, £10,000; transfer to reserve account, £50,000; 
transfer to special reserve account, £8,500; transfer to first 
mortgage debenture stock redemption account, £5,000; divi- 
dend on preference shares, £30,000; dividend for the year on 
the ordinary shares, 15 per cent., plus a bonus of 24 per cent., 
carrying forward to next account, subject to excess profits 
duties, £160,096. The company is a controlled establishment. 
The volume of trade during the year was well maintained, 
resulting in an increase of £17,703 in profit. Annual meeting: 
Liverpool, March 27th. 


The directors’ report for 1915 shows the 

W. T. Heuley's following results—we have indicated the 
Telegraph figures for 1914 in parentheses :—Profit, 
Works £161,109 (£119,246); less directors’ and 
Co., Ltd. auditors' fees, debenture interest, income- 
tax, and amount written off for deprecia- 

tion on buildings and machinery, £56,585 (£21,191). Adding 
£69,420 (459,065) brought forward, the total is £173,944 
(£149,191). From this are deducted :—£4,680 transferred to 
reserve in respect of depreciation of war loan and other 
trustee securities; reserve account £25,000 (£10,000); prefer- 
ence dividend £9,000 (£9,000): interim dividend on ordinary 
shares £10,000 (£10,000). The available balance is £125,264 
(£99,420). From this there is to be put to the establishment 
of a staff pension and benefit fund £30,000, after being voted 
by shareholders; the final dividend on the ordinary shares, 
making the total 15 per cent. for the year, plus a bonus of 
10s. per share less income-tax, will require £40,000 (£30,000), 
leaving £55,264 (£69,420) to be carried forward. A reserve 
has been made in the accounts in respect of the liability of 
the company for the years 1914 and 1915 for special taxation. 
The sum written off for depreciation on machinery has had 
to be considerably increased, as much of the plant has been 
run night and day on special work, and new machinery for 
special work, some of which will be useless after the war, 
has been purchased at inflated prices. Particulars of the 
employés, &., who have joined the Forces appear in our 


War Items." Allowances have been made to dependente 
where necessary. The company is a controlled establishment. 
Annual meeting: March 29th. — 


For 1915 the directors report that after 
Direct Spanish providing for the preference dividend 
Telegraph £46,941 remains, A dividend of 5 per cent. 
Co., Ltd. on the ordinary shares absorbs 43,283; a 
bonus of 2 per cent. on the same shares 
requires £1,293; £5,231 is applied to depreciation of Stock 
Exchange securities; £5,000 is put to reserve, and £32,185 
is to be carried forward. This sum is subject to a special 
thxation of profits for 1914 and 1915, the amount being at 
present unascertained. Both the dividend and bonus on the 
ordinary shares are free of income-tax. — £10,000, balance of 
a loan of £30,000 from the Eastern Telegraph Co., has been 
paid off since the last report. The cables and land lines have 
continued in good working order throughout the year. 


Dublin and Lucan Electric Railway Co., Ltd.—At the 
annual meeting Mr. J. W. HiLL, who presided, said that to 
meet heavy charges due to the war they had had to increase 
passenger and pode rates, but these were still lower than 
they were legally entitled to charge. Though passenger 
trathc was down, goods carried brought £164 more than in 
the previous ger and the total receipts, £7,511, were higher 
by £144, and constituted a record. They had secured the 
services on the board of Mr. Gerald Murphy, son of Mr. 
Wm. M. Murphy, chairman of the Dublin United (Electric) 
Tramways Co., and he was sure his experience of tramway 
and electricity work would greatly assist them. ; 


Metropolitan Electric Tramways, Ltd.—At the recent 
annual meeting, Mr, GARCKE explained that they had reduced 
their services of cars owing to shortage of men and the 13 
days’ strike in May. But for these two factors they would 
have shown a large increase in traffic receipts. They were 
now employing 150 women conductors. Notwithstanding a 
reduction of 15 per cent. in the car mileage, ihe receipts in 
the latter half of 1915 were very good. The total expenses 
were £14,500 less than in 1914, against a total fall of £18,000 
in receipts. 


North Metropolitan Electric Power Supply Co.—Mr. 
GARCRE, at the annual meeting on March 18th, said that the 
nature of their output had changed owing to the war. More 
was used for power and less for tramways and lighting; the 
units sold increased by 2,500,000, or 7 per cent. New power 
business had been secured, and they hoped to be able to 
permanently retain much of it, as factory owners were appre- 
ciating the benefits of electric power more than ever. If 
the war continued and coal piece did not fall they might 
have to charge higher prices for electricity. |. | 


London United Tramways, Ltd.—Mr. W. M. Ackworrs, 
at the annual meeting on 18th inst., said that owing to the 
increased labour employed in their districts the traffic receipts 
advanced by £1,503. Satisfactory results were attending the 
employment of the 120 women conductors. Their number 
would be considerably increased. The increase in passengers 
was 1,711,000, and the car mileage fell by 1} million miles. 
Owing to higher cost of materials and other causes, the ex- 
penses only fell by £7,800. EE 


Minehead Electric Supply Co., Ltd.—At the annual meet. 
ing recently, Mr. H. D. LEATHER, who presided, said that all 
things considered the year had been satisfactory. The profit 
was £1,753, as against £1,967 in 1914. As compared with 
other electrical companies of similar size in the United King- 
dom, none surpassed theirs in lowness of working costs and 
amount put to depreciation and reserve. £400 had been in- 
vested in War Loan. a 


Clyde Valley Electrical Power Co.— The report for the 
last half of 1915 shows as follows:—Profit £47,466, brought 
in £12,430, transfer £25,000 to contingency fund for deprecia- 
tion, &c. (making £150,000). It 18 recommended to transfer 
to special reserve £5,259, writing off balance of costs of Acts, 
1901, 1904, and 1912, £8,353, dividend on preference shares 
to April 30th, 1916, £9,000, and carry forward £12,613.— 


Financial Times. 


Victoria Falls and Transvaal Power Co.—The net earn- 
ings of this company, including those of the Rand Mines 
Power Supply Co., for quarter ended December 3lst amounted 
té £190,295. 


Hastings and District. Electric Tramways Co., Ltd.— 
After paying 6 per cent. on the preference shares, £1,000 is 
put to depreciation, £1,500 to suspense account, and £766 is 


to be carried forward. : 


British Westinghouse Electric & Manufacturing Co., Ltd. 
—A dividend on the preference shares for the year ending 
December 3lst, 1915, at the rate of 74 per cent. is announced. 


International Light and Power Co.—According to the 
Financial Times, the directors have decided to defer payment 
of quarterly dividends at present. E "s 


Globe Telegraph and Trust Co., Ltd.—A quarterly in- 
terim dividend of 2s. per share is announced. 
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Ramsgate and District Electric Supply Co., Ltd.—The 
report for 1915 shows that the gross profit, including £1,524 
brought forward, is £4,614, and after allowing for interest 
at the rate of 5 per cent. per annum on outstanding accounts 
due to the contractors, and writing off expenses of creating 
debenture stock, the balance is £3,346. A dividend of 5 per 
cent. is recommended, £1,200 is to be placed to reserve, and 
£1,146 is to be carried forward. The annual meeting was 
held on March 13th, at Westminster. 

Metropolitan Electric Supply Co., Ltd.—The annual meet- 
ing wae, held on Wednesday, Mr. W. HARRISON Cripps pre- 
siding. After the report was adopted, a resolution was passed 
appointing a committee to report upon the Con ae affairs. 
We shall give a report of the meeting next week. 


Hadfields, Ltd.—In the report for 1915, the directors say 
that in view of adjustments which may be necessary to meet 
the provisions of the Munitions and Finance Acts, £60,000 is 
to be added to reserve and renewal account, and £152,173 
carried forward. In addition to the interim dividend of 1s. 
rer share already paid on the ordinary shares, a further divi- 

end of 2s. per share and a bonus of 2s. per share, all free 

of income-tax, are to be paid. Mr. J. T. Middleham, for 
many years secretary and chief accountant, has been elected 
a director. | 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Markets are firm, in the confidence that the events of the 
war are going steadily in favour of the Allies. Without in- 
dulging undue optimism, the Stock Exchange is of opinion 
that the enemy loses ground as daily the Allies secure it. It 
is not eo much in the actual fighting itself that the expecta- 
tions of victory are placed; it is more in the indirect influ- 
ences which begin to assert themselves, particularly in the 
neutral countries. There is no talk of early peace; but of 
ultimate victory—perhaps before many expect—there is held 
to be hope as reasonable as it is logical, 

Therefore prices are nearly all better in the investment 
markets. Strength has returned to the Home Railway stocks. 
Industrials are holding their ground with a tenacity that 
would be viia verg it not based upon the confidence 
alluded to above. ere is business, too, and that not only 
in the rubber market, but amongst investment stocks and 
&bares—business that the near Approach of the Budget has 
not sufficed to quench, as was the case ten months ago, 
when the 4$ per cent. War Loan was on ite way. 

The electric lighting tale of results is now complete for 
the year 1916. ith most of the reports we have dealt in 
detail ae they have appeared. The Brompton dividend came 
last, and, being at 11 per cent., making 10 per cent. for the 
year, formed a satisfactory wind-up to the list, because it, 
too, was expected to be less than its predecessor, in the same 
way that lowered dividends were declared by the St. James', 
Westminster, London, Chelsea, City, and Metropolitan com- 

anies. There is not much stock on offer in the market. A 
ittle inquiry would lead to the prospective buyer finding how 
comparatively few shares there are of which he could buy 
several hundreds without materially affecting prices. 

The preference list offers geod returns and eecurity. Seven 

r cent. is to be obtained from the preference shares of the 

ndon Electric Supply and 6 per cent. from those of the 
North Metropolitan Power companies. A line of South 
Metropolitan Electric second preference might be picked up 
at about 19s. 3d., the return thereon being 63 per cent. 
Charing Cross preference returns 63; Chelsea preference, 
over 64; Kensington second preference, 54 cent. Counties 
are better on the meeting, the speech of Mr. H. B. Renwick, 
the managing director, affording considerable satisfaction in 
market circles. The preference, however, are à lower at 104. 
Keneingtons have fallen 10s. to Di. The remainder of the 
list is steady. 

General Electric preference at 93 are à up. British Alumi- 
nium ordinary shares are strong, the dividend hopes causing 
steady buying. British Insulated ordinary remain at 11. The 
report says that the trade showed an increase in the profits 
of 1 The carry-forward is £160,000, subject to excess 
pro ax. 

The City of London Electric Lighting Co. has given notice 
that it reserves to itself tbe right to increase charges for 
electricity, in consequence of the increased cost of produc- 
tion; but this will not become operative until confirmed by a 
further notice, to be issued not later than April 30th. 

Underground Electric incomes continue to droop. It seems 
as though there is eome fairly large block of stock requiring 
to be realised, because the rest of the railway market is firm 
to good. Districts are better at 163, and Metropolitans, after 
dipping to 223. recovered to 233. Our tables show compara- 
tively little change in the electric section, though, of course, 
Improvement in the steam stocks is bound to be reflected in 
those of the tube companies in due course. 

Telegraphs and telephones are placid. Eastern ordinary 
gained a point, but Anglo-American 10 is easier to the 
same extent. The New York Stock Exchange has put down 
prices during the last day or two, and some of the shares in 
the Canadian munition companies declined, owing, it is eaid, 
to expectations on the other eile of the water that the war 


would not last much longer. Recovery in Canadian Marconis 
is something of a feature, the shares rising to 88.; while 
American Marconis are a little better at 15s. 9d., though the 
parent shares have not moved. 

What news there is respecting Mexico is not eo bad; but 
while it has the effect of. strengthening prices in Mexican 
Railway issues, so far as the utility concerns go the tendency 
is heavy and depressed. Mexican Light & Power first mort- 
gage bonds at are 2 lower. The feature in the foreign 
section is a recovery of 2 in Brazil Tractions, this taking the 
puce to 52}. ango A Mende Tramways first preference 

ave again eased off; the yield on the money at the present 

rice, it will be noticed, comes to £7 6s. 8d. per cent. Bom- 
ay Electric preference at 1041 are the fraction to the good, 
and other issues in this department keep steady. . 

Activity prevails in copper ehares, by reason of the jump 
that took place early this week in the price of the metal, 
which crossed the £100 line on Monday. Copper is fluctuat- 
ing widely on either side of what the Stock Exchange calls 
par; and those qualified to express an opinion seem to think 
that it will move for eome time to come round about 100. 
The price of rubber keeps in the neighbourhood of 3s. 6d. 
per Ib. to a little over. Most of the reports and dividends 
now appearing are in nepaci of a period during which the 

rice of rubber averaged about half-a-crown per lb.; so that a 
urther rise of ls. per lb. will not.be reflected in profits for 
another six months or so, save in. exceptional cases. There 
is much business being done in rubber shares, and the market 
ia them in the Stock Exchange is rapidly becoming the 
largest in the House. 


SHARE LIST OF ELEOTRICAL COMPANIES. 


- Home ELECTRICITY COMPANIES. 


Dividend Price 
— March 21, Rise or fall Yield 
1914. 1918. 1918. this week. p. o. 
Brompton Ordinary M .. 10 10 1 — £7 210 
Charing Cross Ordinary . 6 6 - 7 18 10 
do. do. do. 43 Pref.. 43 43 — 6 18 6 
Chelsea ee ae ee oe 6 4 8 — 5 14 4 
City of London bs A: 9 8 il =æ 0149 
County of London Ns 23 7 7 1 + 618 4 
, do. 6 per cent. Pref. 6 6 1 — 518 8 
Kensington Ordinary .. - 9 7 = 618 4 
London Electric .. - —V 4 8 1 — 900 
do. do. 6 percent. Pref. 6 6 il — 76 6 
Metropolitan 8 Sa ix 1 8 - 848 
do. 43 per cent. Pref. 4 8 — 7 10 0 
St. James' and Pall Mall .. 10 8 53 — B 18 10 
South London. m 6 6 8 — 8 6 8 
South Metropolitan Pref. 7 7 1 — 614 0 
Westminster Ordinary .. 9. 7 5 — 61$ 
TELBGRAPHS AND TELEPHONES. 
Dividend, 
1914. 
Anglo-Am. Tel. Pref. 6 99 —1 6 1 0 
do. Def. 88/6 218 — 118 0 
Chile Telephone 8 6 — 6 5 6 
Cuba Sub. Ord. 5 7 — 6 9 0 
Eastern Extension 7 19 am * 50 
Eastern Tel. Ord. zi 7 198 +1 * 46 
Globe Tel. and T. Ord. .. 6 103 — *8 10 6 
do. Pref. 6 10 — 6 0 0 
Great Northern Tel. 22 — 696 
Indo-European 18 49 - 619 6 
Marconi ee ve ee ee ee 5 138 -— 5 8 i 
New York Tel. 44 i EN eu 42 — 19 4 
Oriental Telephone Ord. “a .. 10 Mà — 5 18 6 
United R. Plate Tel thy = 8 — 7 19 0 
West India and Pan. .. m vs 1 1 — 9 10 6 
Western Telegraph ix us ae 7 19 — * 6 0 
Hone RAILS 
Central London, Ord. Assented - 4 67 — 5 18 
Metropolitan - si m iis 1 * i 4 600 
do. District  .. is SON = Nil 
e Electric Ordinary  .. Nil 1 — Nil 
O. do. i A " ee ee Nil b r] Nil 
FonREIGN Trams, &c. 
Adels ide Sup. 6 per cent. Pref, as 6 4 -— 6 8 1 
Anglo-Arg. Trams, First Pref. ; 61 — 7 6 8 
do. md Pref. oe — 8 8 0 
. do. 5 Deb. 6 78 = 6 8 2 
Brazil Tractions .. 24 e <i 4 lol 49 618 4 
Bombay Electric Pref. .. E si 6 1 +2 617 8 
do. do. ‘Preferred... — 88 — Nu 
do. do. Deferred ee — 84 — NO 
do. do. Deb. 43 64 — 6 12 10 
Mexioo Trams 5 per cent. Bonds — 85 — Nn 
do. 6 per cent. Bonds — 85 - Nil 
Mexican Light Common Nil . 90 — Nil 
do. Pref. .. us . Nil 85 - NU 
do. Ist Bonds oe ee — 88 22 = 
MANUFACTURING COMPANIES, 
Babcock & Wilcox x s . M 27 - 6 18 
British Aluminium Ord. T ES b 98/0 4-94. 4 80 
British Insulated Ord. .. . .. . 15 11 am 719 2 
British Westinghouse Pref. .. e 73 — 8 14 6 
Callenders .. 855 ae vs . 315 11 — 610 5 
do. 5 Pref. ee ee ee 6 4 = 5 19 [:| 
Castner-Kellner .. M rè . 20 — 6 8 0 
Edison & Swan, £8 paid kg Ni ql- - Nil 
do. do. fullpaid  .. .. Nil 11 — Nil 
do. do. 6percent. Deb. 5 60 — 8 6 8 
Electric Construction .. si 2 6 14/9 — 816 
Gen. Elec. Pret. ee ee ee oe 8 4 + 6 8 1 
Henley T we se (cs . 20 14 — *9 10 1 
do. 43 Pref. oe oa ec ee 43 -— 6 13 6 
India-Rubber ec oe ee ee 10 9} — 912 19 0 
Telegraph Con ee as „ W 84 - *919 0 


* Allowance made for dividends being paid free of inoome-tax. - 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING FEBRUARY, 1916. 


Ir will be noted with interest that the February returns of improved business in the machinery, cable and telegraphic sections ; 
electrical exporte from this country show a continuation of the ee exporte in particular rose to & high value In other directions 


oid improvement which has been taking place sinoe December , telephonio material, batteries, lamps. instruments, &o, the 
totals show a reduction as compared with January j 
1, total value of the exports recorded for the month was The import sections show a gneral falling-off, cable importa, 
£396 483, as compared with £381,599 in January, and £349,409 in however, being an exception, while machinery imports remained 
December. almost stationary in value. 
The electrical importe have been moving in the opposite direction, Australia continues to be probably the best all-round market for 


and the February total of $152,922, as compared with £216,407 Bri:ish electrical goods ; Indian purchases fell off considerably as 
in January, represents a bigger falling-off in value than in the compared with January, but, nearer home France and North- 


previous month. E tern Europe acoounted for a respeotabie trade. 
The re-exports valued at £15,614, show a marked advance in I+ will be noted that American import figures, though still large, 
value, as comp red with the £10,612, recorded for January. show a tendenoy to fall off, otherwise the importers remain mach 


Tbe increased value of the exports was due almost entirely to as in previons montbs. 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


` $ 8 . 3 2 = = 
234 P A . E k 3| oF 5p 35 ar $23 22 5 
å Owo JK Pese S 9 | 4s8 8 Jefe 223 ; 
Destination of exports and country consigning ogg A o 2 Bre bs og E 8 E 
imports 133 FE £9 |535) 238 | 32 jets] fa |2 HS 
Hii Pii sb Pi Hé ES 
EP |& & ag jS 2 LE 877 E | 
4 r1 & 4 2 4 4 42 # # & 
Russia, Sweden, Norway and Denmark ... 5,066 216, 1,154 {1,104 | 1,460 10.110 195} 115 34 | 2.730] 9,166 | 35,522 
German West Africa ... - is iin M sus Vis T s rem 11 sss hi. caes a 11 
N Java and Dutch Indies .. 480 10283 | 6030 39 .. , 62 3.992 333 87 28 500 413 | 16,420 
um eee eee [117 eee [EJ eee ' eee eee eae see eve eee ese eee eee eon ove aoe 
Belgian Congo... one "m Me p 106 . a 28 - hoa 40 xi "uu e “a5 174 
France ... ane ese eee es ` c | 1,748 402 632 951 | 292 352 10.709 434| 705 | 141 | 6,21*| 1,366 | 23,951 
Portugal 885 227 5 297 67 83 11 29 27 52 2| 400)... 973 
Spain. Canary Isles and Spanish N ‘Africa... 305 one 6 29 . 4 „ | 1,030 | 2,721 68 69 13 861| 1,616 6.218 
Switzerland. Italy and Austria-Hungary ... 548 sa 60| ... Fas 415 | 5,832 910| 959 sie 151, 730 [ 9.598 
Greece, Roumania, Turkey and Bulgaria " T Pes sai es ae Las vas xus -— ses see eee 
Channel Isles, Gibraltar, Maltaand Cyprus... 169 | ... " 92 31 79 18 , 18 965 2634 | 4,017 
U.S.A., Philippines and Cuba eee. e» | 1,521 | 2.272 169, 27 v 92 560 $us. 4 i T 4 641 
Canada and Newfoundland ... i es | 1,558 81 110; 179 96 595 | 1,431 23| 4.3 à 214 | 4562 
British West Indies and British Guiana ves 802 sè " 101 » 5 312 T 988 vii MUS 1,286. 
Mexico and Central America ee. ges] SI qb ue | 29 | 19 . |. 848 7 16] .. i^ 871 
Peru and Uruguay - iss is vs T —. | 282 35 T s 132 88 537 
Chile ... one - 85 - ase 299 308 53 436 - 56 1482 HU x 536 103 3,284 
Brazil ese eee eve eee ecc 185 393 214 Sere 552 | 1,234 67 314 192 27| 1,229 4,409 


3 
2 

iss Sie ee | 888 15,889 148! 729 11 | 1,554 164 | 130 373 | 38,403 
6 


Argentina 111,500 | 4 806! 1 201 
Colombia, Venezuela, Ecuador and Bolivia... 199 sso 39 aes — | 76 sus Qus 
Egypt, Tunis and Morocoo ... es sey 188 478 70| 421 T 56 
British West Africa ... a. 39 171 54 63 „ 

Rhodesia, O. R. O. and Transvaal... svi 880 | 4 494 397 19t 19 200 : 1,698 dus 470 


785 11365 E 
5 Hope eee eee eos 523 | 3,706 216 337 RUN eee 713 72) 2,061 28 433| 1,684 9.773. 
| 


130 . 151 


one vee 260 | 4,105 156| 320 E 3 | 1,195 re 18 | 24 4| 386 | 6,471 
aie Brit. E. Africa, Mauritius & Aden 10 21) ... 660 s „„ AOT seus 2y 6 71 307 
Axsores, Madeira and Portuguese Africa  ... 31 Vis 11 71 ET 78 50 ius um 16 432 688 
French African Colonies and Madagascar... -— 119 | ... 10 Ps s 167 535 OS 831 


China and Siam Ses 2 A ae 836 873 211 80 60 27 2 21; 201 | 10,513 
Japan and Korea e a e" s 11 as 53 
India 


[III eee eee eee eos IP 4,154 12.995 1218 1,698 130 3,139 


8045} 312 345 
3 910 35 432 
13,174 | 2,738] 2,613 


52 2,180 366 | 44,458 


Ceylon C s 185 | 219 127 71 e. | 107 | 91 100 175 32 36 | 1,053 
Hong Knee. q q 97 1.778 d06| n. | 212 146 . 483 55| 508 14 4.303 
Federated | Malay States . . | 1,042 1,295 270 942 | .. 38 2,988 304 77 16 6,941; 238 | 14,151 
West Australia eee eee ae si e. | 1,351 50) 453 .. | 1,06' ! 4,725 828 58 . . | 2,649) 114 | 11.289 
South Australia ee ae) er 81 | 464| 10] #177] . 779 45 | . 564 1,087 2,2210 4 5,519 
Victoria eae ove ose ave e» | 2,281 22.131 728 786 12 | 1,496 1,799 462 D . | 2.043; 3 125 | 45,301 
New South Wales ese sas 335 |t3649 | 2,381 1,082 | 224 | 1,685 | 6,689 | 4,915| 1.039 257 | 56,876; 1,694 | 39 859 
Queensland — iss eee | 1,146 | 2,261 32 189 ... | 464, 492| ..| 281 d 149 K 5.004 
Tasmania wes bee vis 12 885 333 a 28 PC | 123 ge abe vus ere ces 196 
New Zealand and Fiji Telan is “ise ..| 1,805 | 3,769 | 394... si .. 2,550 345 933 | . | 9,315] 997 | 19.608 


Total, 2 25 991 ena 8,586 11,393 1,995 15,563 111,08017.537/15,614 2.222 n 396,483. 


Registered Imports into the United Kingdom of Electrical Goods from all 8 


Russia, 5 Sweden and Denmark  ... 7 4 16] 82 | 1,936) „ | 4,162) 1,714) 1,9958 | ... 3,183 13 002 
Germany eee eee ceo ove [II [II ese eee eee TII oco eee eee aoo ecc LEO se? 
Holland. eee T is us .. | 1832 | ... 12483 | ... "m 190 | .. | 1,167] ... 1,075 16,747 
Belgium ese ees eee eee eee eee eee eee eee eee ees eee eee eae eee eee geo 
France ... ae wee sss 925 eis 310 | 3,000 10F} 184 | 131 119 sie es! | 7,840 | 1,216 46 12 951 
Switzerland iie sis ec] 5229 L va 136, 92]| .. | 1,288 69 57 460, 976 235 4,042 
Italy eee eee eee eco ese ese 102 8.853 I TIS ecc eee 6 71 33 2 0 eco eee 9,957 
Austria - Hu ese eee eve TY dd 


United States... . | 8,586 | 2011 | 373| 2,154 2.611 247 | 9073 69 751| 7.292 110,441} 11.979 124,518 


Total, 2 |.9,734 !15,700 635/14 945 | 4,678] 1.654 4.155 | 71,853,118 717 12.633 16,518 181,217 


Additional importa —Spein, carbons, £264 ; Japan, goods, £105; fittings, £120; glow lamps, £6; Brazil, machinery, £500 ; 
C machinery, £10, 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above... eos | 1,116 | 3,265 396 3,939 15,614 


ans | vee | 966 


2228 | 101 | 830 


ToraL Exports: £396,483 ToTAL RE-ExPORTS : £15,614 TOTAL IMPORTS: £182,222 


NoTE —The amounts appearing under the several headings are classided acoording to the Customs returns. The first and 
third columns contain many amounts relating to „goods otherwise unolasaiflad, nn- latter, donbtless, consisting of similar 
materials to those appearing i in adjacent oolumus. Imports are oredited to thec»uuntey waana» consign, which is not necessarily 
the country of origin. 
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NOTES ON THE MAINTENANCE 
OF ROLLING STOCK ON THE LONDON 
UNDERGROUND RAILWAYS. 


WE recently enjoyed the privilege of a tour 
through some of the repair shops of the Metro- 
. politan District Railway and the Golders Green 
depot of the London Electric Railway under the 
genial guidance of Mr. A. R. McCallum, the chief 
assistant mechanical engineer to the Underground 
group of electric railways. The extent of the 
shops and the variety of work carried on therein 
were somewhat surprising, and many of the pro- 
cesses employed were extremely interesting. One 
of the novel features resulting from the war con- 
` ditions was, of course, the employment of women in 
the shops, on all kinds of work, due to the scarcity 
of male labour, which constantly tends to become 
more difficult to cope with, owing to the calling- 
up of ''groups and classes," and to voluntary 
enlistment in the Army and Navv. Subject to their 
obvious limitations, the work of the women appears 
to be satisfactory on the whole. They were first 
employed on the cleaning of cars, with satisfactory 
results, although the output of cleaned cars with the 
female labour has been found to be considerably 
lower than was obtained from male labour. They 
are now, however, also employed in the work- 
shops not only on light work, such as taping and 
remaking armature coils and the making up of con- 
tactor fingers, but also in the heavy machine shops 
on drilling machines, metal saws, etc., mainly on 
repetition work. 

The repair shops of the District Railway are situ- 
ated at Ealing Common; considerable additions to 
the equipment of the shops have been made since 
the electrification of the railway was accomplished, 
in order to deal with the increase of traffic, and this 
has necessitated the purchase of additional cars from 
time to time, in which improvements have been 
embodied suggested by the experience obtained on 
previous rolling stock. The car bodies of the 
original stock were built of wood which had been 
rendered fire-resisting. The trucks were of some- 
what light construction, and of comparatively short 
wheel base. The latest cars are of an entire 
steel construction with floors of fire-proof composi- 
tion laid on steel plates. The new trucks are of 
pressed steel with a longer wheel base and are of 
very strong construction. 

An interesting example of development is pre- 
sented by the motor-car wheels. roubles were 
experienced with the earlier type of wheel which 
have led, through stages, to the adoption of the 
wheel shown in the drawing herewith. 
wheel has a very massive centre of cast-steel with 
heavy spokes. The usual method of fastening the 
tire to the wheel centre by means of shrinkage and 
the use of a tire-retaining ring has been‘ modified. 
The tire, which is of the section shown, is shrunk on 
to the centre, and holes are drilled through both tire 
and centre in an axial direction, one hole being drilled 
at the end of each spoke. The countersunk bolts which 
pass through tire and centre are a driving fit in the 
holes, and after the nut has been tightened the end 
of the bolt is riveted over in a recess in the head of 
the nut, thus effectually securing it from slackening 
back. A considerable number of these wheels are 
now running with most. satisfactory results. 

The original trucks are gradually being replaced 
by pressed steel trucks similar to those employed on 
the newer stock. The work of making these trucks 
is proceeding in the Ealing shops, where some addi- 
tional machines—notably a heavy pneumatic hammer 
for the big forging work—have been installed. The 
side frames and transoms are purchased. as no facili- 
ties exist in the shops for pressing these, but the 
work of assemblage and the making of the forgings 
for the brake rigging, etc., is carried out. Owing 


. G.E. 


This new | 


to the fact that the new trucks are of a longer wheel 


. base than the old, alterations are required to the 


foundation brake rigging on the car body and to 
the electrical equipment ( contactors, circuit breaker, 
etc.) which is hung under the car body and 
has to be re-arranged. This entails a very consider- 
able amount of work, but justifies itself in the in- 
creased comfort of the passenger and in savings on 
the cost of truck maintenance. 

The large majority of the traction motors on the 
District and London Electric Railways are of the 
69 type supplied by the British Thomson- 
Houston Co., Ltd. These are of a plain four-pole 
character. Recent additions, however, have been 
of the G. E. 212 type, which are provided with inter- 
poles, and they are giving very satisfactory service. 
It has not been found possible on the District to 
adopt ventilated covers on these motors owing to 
the conditions of working, but on the London Elec- 
tric, where the great proportion of the running is 
done in tunnel, the new G.E. 212 motors all have 
inspection covers made of a frame holding wide 
mesh expanded metal. The result of the ventilation 
So obtained has been very marked in the reduction 
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ELEVATIONS AND PART SECTION OF FORGED STEEL WHBELS. 


of motor temperatures, and it is hoped that an appre- 
ciable increase in the life of the insulation will result. 

Owing to the fact that the Underground group 
of railways is under one control, it has been found 
possible to concentrate work of various classes in 
one or the other of the workshops. This is specially 
so in the case of argnature repairs and coil-winding 
work, which have been largely concentrated in the 
Golders Green shops of the London Electric Railway. 
Here provision has been made for the manufacture 
and repair of all armature coils for the District, 
London Electric, and Central London Railways. 
Since: war broke out a special room has been built 
for women and girl labour, and it is intended that 
this res of labour shall continue to be used for this 
work. 

At the moment there is a considerable amount of 
work in hand in the repair of traction armatures. 
After the number of years that the railways have 
been in electrical operation, some trouble is being 
experienced through loosening of the armature core 
disks on the shaft and on the back cone. All de- 
fective armatures, accordingly, go through a rigor- 
ous examination for loose cores, and in those cases 
where this is evident the armature is entirely 
stripped and rebuilt on a new forged steel shaft. All 
the core plates are tested on a mandrel for inside 
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diameter and fit on the key, and only those which 
pass this test are used in the rebuilding—those which 
fail to pass being scrapped. The plates at each end 
of the armature are being replaced by plates j in. 
thick, and the corners of the teeth at the end of the 
slots are being very well rounded off. Every care 
is taken that a newly built-up core is a sound 
mechanical job, so that the armature winder has a 
solid foundation on which to build. 

The armatures are bar wound, the end connections 
being riveted and soldered. The copper bars are 
bent to shape on formers, and the coil is completed 
by being jointed at the back end in position in the 
slots. The insulation consists entirely of pure mica 
and micanite, the only fabric employed being one 
layer of cotton tape round the outside of the coil to 
give mechanical strength to the bar. Each bare 
copper strip (there are five conductors per bar) is 
insulated with a peculiar kind of tape, uniformly 
coated with thin layers of sheet mica. After the bars 
are so insulated they are placed together in batches 
of five, heated in an electric heater, and pressed in a 
water-cooled press. The bars are then laid in a 
micanite trough, the lid of the trough is laid on, and 
the whole is mica taped, after which. it is again 
heated and pressed up and finally bound with one 


A = MAIN 


Su inc A.—Normally closed on position 1, 

Switch B.—Two-way switch operated by end gates. Middle door locked with 
switch in position 3, and unlocked with switch in position 4. 

Sw ici C.—Switch operated by centre door. Closed when door is open. This 
switch is in parallel with Switch B in position 4. 


resisting enamel. This dries with a highly polished 
porcelain-like surface, to which carbon dust does not 
adhere. An improvement has been noticed as a 
result in the number of flash-overs occurring. 

At present all armatures, after winding, are painted 
with insulating varnish and baked in an electrically 
heated oven, but a vacuum impregnating plant 1s 
in course of erection which should have good results. 
The mica of the commutators is under-cut to a depth 
of 1/32 in. and Battersea electro-graphite brushes 
are used. . 

In addition to the traction armatures, a great dea 
of other work is done in the Golders Green arma- 
ture room—the range of motors dealt with extend- 
ing through various kinds of lift motors, fan motors 
for the tunnel ventilating plant, air compressor 
motors, and tunnel drainage motors, down to the 
tiny Gramme ring wound motors used in the con- 
trol gear of the Sprague lifts on the Central London 
Railway. 

Mention of the cars which have recently been put 
into service on the Bakerloo Railway in connection 
with the opening of the extension of this line to 
Queen’s Park and Willesden must not be omitted 
from these references to improvements on the 
Underground. A special feature is the provision of 


Surren E.—Switch closed when bolt of electric lock is shot home. Coils D, 
coils of electric lock; Ry, resistance; Rg, resistance equivalent to 
that of coils of middle-door lock. 

Switch A in position 2 unlocks middle door irrespective of position of two- 
way Switch B. 


WIRING DIAGRAM FOR Door Locks AND LAMP SIGNALS. 


layer of Egyptian superfine cotton tape. The bar 
is then painted with insulating paint. The bar so 
formed is a very sound job with very high insulating 
properties. 

It is interesting to note that the soldering of the 
armature bars to the commutator is being done in 
one operation, the whole commutator being soldered 
up in twenty minutes. The armature, ready for 
soldering, is stood on end, commutator downwards, 
and a ring of gas jets play upon the commutator 
risers. Resin is used as a flux and solder (62 per 
cent. of tin) is run in, and it runs in very well. An 
arrangement of this sort is possible with the '' all 
mica" insulation. The time taken to solder up a 
commutator bar by bar with a soldering iron and gas 
Jet is about three hours, so that there is a very con- 
siderable saving in time in this process. The covers 
for the front connections are made from horsehair 
cloth, as it has been found that this material does 
not perish so quickly under high temperatures as 
the cotton duck which was formerly used. The com- 
mutator end rings and adjacent parts inside the 
motor are painted with Pinchin-Johnson's heat- 


a middle door half-way along the car, which facili- 
tates the loading and unloading to a marked degree. 
Unlike the sliding doors on.the District Railway. 
these middle doors are hinged and swing inwards to 
open. The door is operated by the passenger, who, 
when the door is unlocked, pushes it open to enter 
or pulls it open to alight, the door closing auto- 
matically by means of a Bardsley door check placed 
under the car floor. Although the doors are 
operated by the passenger, it is only while the car is 
stationary at a platform that the doors are unlocked. 
Electric locks are provided, which are under the 
control of the gateman; when the gates are opened 
at the ends of the car, the electric locks of the middle 
doors are released, and passengers can then push 
the door open to enter. .When the gateman shuts 
his gates, if the middle door is closed the electric 
lock shoots, and he receives an indication of the 
fact on his signal lamps; if the middle door is not 
locked, the “ danger signal lamp remains alight 
until the door is closed and the bolt shoots into place. 
when a green light appears, and the gateman' then 
signals that the train may be started. 
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THE USE OF CONTINUOUS CURRENT FOR 
TERMINAL AND TRUNK-LINE 
ELECTRIFICATION. 


By N. W. STORER. 


(Abstract of paper read before THE INSTITUTION OF ELECTRICAL 
ENGINEERS, March 16th, 1916.) 


Tris paper deals chiefly with the characteristics and possi- . 


bilities of the continuoue-current motor for handling trains in 
the most economical and satisfactory manner, not only on 
one line, but for interchanging equipments on lines where 
different conditions prevail. 

The Series Motor.—The series motor has been so successful 
and has shown itself to be so superior to all other ty of 
railway motors, that it is now used almost universally for 
traction. In addition to giving the most efficient perform- 
ance, the steep speed curve makes the series motor more 
reliable and cheaper to maintain than any other continuous- 
current type, enabling it to withstand the severe service of 
rapidly accelerating heavy trains and developing overload 
torques that would be impossible in any other type of motor. 
It also gives the best commutation, and is least subject to 
injury resulting from the fluctuating line vottages that are 
common to all electric railways. Voltages of more than three 
times the normal have been reached on heavy-capacity third- 
rail lines due to surges following the opening of heavy loads 
or short-circuite. 

The series motor as generally used has not the most efficient 
characteristics. As a rule the field becomes saturated at a 
current corresponding to about the ‘one-hour rating. After 
the eeries-parallel control was introduced, the control of the 
field was abandoned, partly because of the grave troubles from 
commutation and overload which were introduced by running 
03 the weak field. Thanks to the great progress that has been 
made in motor design, notably in the development of the 
commutating pole, field control is once more being employed. 
While giving the greatest economy in accelerating, its intro- 
duction has again called attention to the advantages of the 
motor with the steep speed curve and the unsaturated field. 

For frequent stopping service the unsaturated motor will 
operate more efficiently, since it accelerates with so much less 
current. The difference is still more pronounced on overloads. 
The root-mean-square current wil be very materially de- 
creased in the unsaturated motor for a given service and, 
congequently, an unsaturated motor of a given rating will 


have a greater service capacity. There will also be a saving 


in rheostatic losses. 

Field Control.—The use of field control still further im- 
proves the efficiency of acceleration, and offers, where desir- 
able, additional operating speeds. This wae first applied in 
recent years to the A.C.-D.C. locomotives installed on the New 


300 1000 1500 2000 2,500 3,000 
Amperes 


T'ia. 1.—COMPARISON OF CHARACTERISTIC CURVES OF SATURATED 
AND UNSATURATBD FIeLD Morors, 200 H. p., 600 VOLTS. 


York, New Haven, and Hartford Railroad to provide some 
speed contro] on the continuous-current zone of operation. 
The first large installation with purely continuous-current 
locomotives was on the New York terminal of the Penn- 
sylvania Railroad. 

Fig. 1 shows the curve of the motor for this locomotive, 
which has only two motors. The usual series-parallel connec- 
tions combined with field control give four speed curves. 
These curves simply show the maximum range of speed at 
which the motor is designed to operate at normal and half 
voltages, but there are two intermediate speed curves on each 


n 


voltage which may be used if desired between the full field 
and the normal feld poeition. 

There have been criticisins of electric locomotives in com- 
parison with eteam in several papere, notably that by Mr. 
Roger T. Smith. The electric locomotive ecarcely received 
justice in those comparisons, owing to insufficient information 
on the subject, and if a continuous-current locomotive with 
the range of speed at constant output which is given by the 
Pennsylvania locomotive were applied to a given load condi- 
tion, i& would prove to be better adapted to the service than 


any steam locomotive, notwithstanding the very great im- 


provements that have been made in steam locomotives in 
recent years. The Pennsylvania locomotive curves, for in- 
stance, show that it will develop an output of 1,200 B. . at 
any speed between 42 and 76 m.p.h. It will develop 1,600 B. p. 
over a range of speed from to 60 m.p.h., or 2,000 n.r. 
between 32 and 52 m.p.h.; it will develop 3,000 H.P. over a 
range from 27 to 41 m. p. h., or 4,000 p.p. from 25 to 35 m. p. h. 

In cases where a heavy tractive effort is required for short 
periods of time, the electric locomotive has the enormous 
BUDE of being able to handle the load at a higher speed. 

ith a locomotive euch as the Pennsylvania, the rheostatic 
losses will be so emall as to be of very little importance, as 
combination of control giving series, series-parallel, and 
parallel control with variations in field strength is adopted. 

Ordinarily it may be assumed as certain that when maxi- 
mum use is made of a field-control equipment it will reduce 
the rheostatic losses to not more than one-half of what they 
would be with the usual seriee-parallel arrangement. The 
total saving per ton-mile will, of course, depend on the 
number of accelerations made. 

In general, if it is desired to reduce the power consumption 
to a minimum, the unsaturated motor having a'steep speed 
curve is to be recommended either with or without field con- 
trol wherever the service requires frequent acceleration or 
very asy grades are encountered. It is a mistake to think 
that the field-control motor is going to be materially heavier 
for a given service than the simpler form of series motor. 

Regenerative Control.—A great deal has been written and 
spoken in regard to the possible savings that can be effected 


, by regenerating the power that is stored in a moving train 


during the stopping period, and also by 5 the energy 
developed by ike train in descending grades: per cent. of 
the total power taken from the line is expended in this way 
on a great many lines, eo that it is a matter of great import- 
ance. 

The scheme adopted long ago on the Central London Rail- 
way, of saving this energy by elevating the etation tracks, is 
one that can be tried in epecial cases with excellent resulte. 
It adds nothing to the equipment and makes the work easier, 
so that smaller motors may be used. However, it has ite 
limitations; a train operating at 30 m.p.h. would stop without 
brakes if allowed to climb to a height of 30 ft., and a 14-ft. 
elevation. would be required to absorb all the energy in a 
train moving at 90 m.p.h. It would not be feasible to eave 
all of the stored energy. nor, in fact, would it be feaeible to 
save any large part of it on a line having long trains and a 
high schedule speed. Such a plan is not practicable for the 
large majority of railways, but any scheme of electrical 
con may be eupplemented by the elevated station 
tracks. 

Such a echeme is already pretty well developed and will 
soon be in commercial operation; it involves the use of the 
standard series motor, with separate excitation during 


Fic. 2.—ANALYSIS OF POWER REGENERATION, REGENBRATING 70 
10 MILES PER HOUR. 


regenerative periods. The control may be entirely automatic 
from the time it is applied until the lowest s is reached 
at which the motors when connected in series can develop 
the line voltage. At the same time it can be stopped at any 
desired speed. The regeneration at high speed is with the 
motors connected in parallel, and the change from paralkl 
to series is effected by a bridging method especially adapted 
to this purpose. There is no break in the retardation of the 
train from the maximum speed until it comes to a standstill; 
for the control is so arranged that the air brakes may be 
applied as soon as the minimum regenerating speed is reached. 
The use of the standard series motor in this connection ie of 
the greatest importance, and the motor designed for field 
control assists in securing the maximum saving of energy 
SIDE to the fact that the regeneration can be carried to a 
ower : 

It is usual practice in equipments for heavy multiple-unit 
sel vice for city and suburban traffic to have the motors 
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for a speed of about 15 to 18 m.p.h. at the one-hour rating of 
the motors. Such an equipment will retard the train by 
regeneration down to a epeed of 8 to 10 m.p.h. Fig. 2 is 

lotted so as to show the possible saving that can be effected 
by regenerating down to a speed of 10 m.p.h. The top curve 
shows the amount of energy that is stored in the car. From 
that is deducted the amount left in the car at a speed of 
19 m.p.h. The next curve deducts the amount that is required 
to overcome train resistance at a specified rate of braking 
down to 10 m.p.b. From this curve is deducted the amount 
of power that is lost in the equipment during regeneration. 
In this case the efficiency of regeneration 18 assumed to be 
80 per cent., which allows for a considerable loss in the 
auxiliaries. The lowest curve shows the energy in watt-hours 
per ton that should be restored to the line under the specified 
conditions from any speed under 50 m.p.h. down to 10. It is 
probable that in any case at least 45 per cent. of the etored 
energy can be returned to the.line. If this stored energy 
amounts to 50 per cent. of the power taken from the line, 
the net reduction in power consumption should be more than 
20 per cent. i 

Line Voltage.—By successive steps the line voltage has been 
raised until the standard for most tramways and suburban 
lines is now 600 volts. This seems to be the economical limit 
for small equipments such as tramway motors, and to have 
many advantages for heavy suburban work. In the United 
States a voltage of 1,200 to 1,500 has become tha standard for 
interurban railways, whilst pressures of 2,400 and 3,000 volts 
are being used in one or two instances. A continuous-current 
voltage of 5,000 has also been in use on an experimental equip- 
ment of the Michigan United Traction Co. for the past seven 
or eight months. In England 1,200 and 1,500-volt lines are 
now in operation, and a 3,500-volt experimental equipment 
has been in use for several years on the Lancashire and York- 
shire Railway. The tendency among the railways centring in 
London seems to be to adopt the 600-volt third-rail system. 
The 1,500-volt line is on the North-Eastern Railway, where it 
is used for the haulage of mineral trains, the locomotives 
taking current from two overhead Wires in parallel. The 
1,200-volt line on the Manchester end of the Lancashire and 
Yorkshire Railway is used in connection with a new type of 
third rail, the contact surface of which is located on the side 
of the rail farthest from the running rail. 

In view of the possibility of still higher voltages and other 
contact eyetems being introduced in Great Britain, the ques- 
tion of interchangeability of equipmente has become very 
prominent, especially under war conditions. 

Two conditions of prime importance are necessary, namely : 

1. The contact conductors must be so arranged that any 
equipment can take power from any line without change. 

2. Every equipment must be so designed as to operate at 
required speeds over the various voltages of the different lines. 

It is possible where the contact surfaces are properly located 
to have a single contact-shoe satisfactory for collecting current 
from either the under-running or the over-running type of 
ral. There is no reason to suppose that it would be 
sible to shift the shoes in order to make contact with rails 
located at different places, provided that the distance were 
not too great to be covered. However, such things should be 
avoided if possible. The author can see no ibility for 
interchanging equi pment between the top and bottom con- 
tact rails and the side contact such as is used on the Lancashire 
and Yorkshire Railway. With regard to overhead conductors, 
the problem is much simpler, and it should be possible to 
adopt a collector which will operate satisfactorily on any 
overhead line. | 

It may be assumed as correct within a very few per cent. 
that the horee-power or kilowatt rating of a motor is propor. 
tional to the voltage applied to its armature terminals. To 
obtain the rated output from an equipment of motors operat- 
ing on multiple voltages, it is necessary to manipulate the 
contro! circuits so that each armature will always receive the 
game running voltage regardless of the line voltage. 

As 600 volts is recognised as the standard voltage for most 
city and suburban railways, the higher voltages adopted or 
proposed are usually 1,200, 2,400, 3,600, and 4,800. A voltage 
of 1,500 has been adopted in several notable instances and 1s 
a very desirable voltage, as it is about the maximum on which 
the motors and control equipment of the form usually used 
on the 600-volt line can be used without considerable increaee 
in the cost. It is not, however, usually considered to be high 
enough for trunk-line service. 

Fig. 3 ehows the speed curves that will be secured on a 
motor designed for a normal voltage of 1,500 when operated 
at lower voltages. With a current of 150 amperes, giving a 
tractive effort of 4,500 lb., the speeds are 223. 17.6, 10.7, and 8.4 
m.p.h. resnectively at 1,500, 1,200. 750, and 600 volts. 

The 5.000-volt car equipment which is in operation on the 
Grass Lake Line of the Michigan United Traction Co. is re- 
quired to operate over about 10 miles of suburban line with 
5.000 volts on the trolley and also over two miles of 600-volt 
line in the City of Jackson. Series-parallel control is used on 
the 5.000-volt line, and a balancing speed of 50 m.p.h. ie 
normally reached. On 600 volts the four sets of armatures 
are connected in parallel and a speed of 18 to 20 m.p.h. ia 
reached by shunting the fields of the motors. This method 
of operation can be followed successfully in a great many 
instances where equipmente designed for high-voltage service 
are required to operate for short distances over low-voltage 
fines. It is quite practicable to shunt the motor fields down 


impos- 


t) a very low value in such cases, as there will be no danger 
of flashing at the low voltages. i 

It is undesirable to equip care with more than four motors 
each, as the complication and cost would become too great. 
With the locomotive, however, it is quite practicable to 
operate with eight motors. . 

As far as the motors themselves are concerned, there is very 

little additional complication from the necessity of interchange- 
ability on different voltages. It simply requires the use of 
more armatures and at a greater cost than would otherwise 
be necessary. The motors, of course, would have to be insu- 
lated for the highest voltage on which they would be used. 
i complications introduced would be mainly in the control 
system. 
_ A scheme by which eight armatures may be operated, four 
in series and two series in parallel, two in series and four 
series in parallel, or all in parallel, corresponding to full speed 
ou 2,400, 1,200, and 600 volts, or full speed on 4,800, 9,400, 
and 1,200 volts and half epeed on 600 volte, requires a total of 56 
switches, most of which would have to be designed and insu- 
lated to handle the maximum voltage, The same number of 
motors arranged for operation on two voltages, when con- 
nected permanently two in series requires 36 switches. 

The combinations may, to a certain extent, be made by 
means of drum-type change-over ewitches; such a scheme is 
usvally used for car equipments operating interchangeably on 
600 and 1,200 volte. This is shown on fig. 4, which is a stan- 
dard arrangement for such an equipment. It will be noted 
that the change-over switch changes both motors and resist- 
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Fic. 3.—250-H. P. (187. 5-KW.) RAILWAY MOTOR, NORMAL 
VOLTAGE 1, 500. 


Fic. 4.—DIAdRAM OF MAIN CIRCUITS FoR STANDARD H L Car 
EQUIPMENT AT 600 AND 1,200 VOLTs. 


ances from series to parallel or vice versa. While such a 
scheme is quite satisfactory for lower voltages, especially for 
car equipments, it is generally considered to be better practice 
6) to arrange the motor circuits of high-voltage equipment aa 
to effect all changes possible by means of unit switches, some- 
times using them for reversers as well, especially for large 


locomotives. . 
(To be concluded.) 


FOREIGN ‘AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SPAIN.—A recent epee Royal Order provides that the 
reduced import duty of 10 centimos per 100 kilogs. net, pre- 
scribed by the Royal Decree of January Ist, 1916, in respect 
of iron and eteel scrap is suppressed, so that such scrap can 
now be imported into Spain free of duty. A further Royal 
Order provides that the export duty of 100 pesetas per 100 
kilogs, net imposed on zine in bars, lumps, cake, and scrap 
by the above-mentioned Decree is also suppressed. 


UNITED KINGDOM AND CERTAIN FOREIGN COUN- 
TRIES.—A Supplement to the Board of Trade Journal of 
February 17th contains complete lists of articles which are 
prohibited to be exported from the United Kingdom and 
certain foreign countries, viz.: Denmark, France, Greece, 
Italy, Japan, Netherlands, Norway, Portugal, Roumania, 
Russia, Spain, Sweden, and Switzerland. This Supplement, 
which embodies information received by the Board of Trade 
up to February 14th, replaces that issued by the Board on 
October 28th, 1915. Copies may be obtained from Messrs. 
Wyman & Sons, price 3d., post free 4d. 


EAST AFRICA PROTECTORATE.—By an Ordinance dated 
December 18th, 1915, the export duty on rubber, other than 
plantation rubber, exported from the East Africa Protectorate 
yee 2n reduced from 10 per cent. ad valorem to 4 per cent. 
ad valorem. 
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MEXICO.—Information has been received at the Board 
of Trade, through the Foreign Office, that the Mexican Con- 
stitutionalist Government, having decided not to recognise 
the Mexican Consule who held office during the Huerta 
régime, desiree to draw the attention of exporters résiding in 
places where there is no Mexican Consul authorised by the 
Constitutionalist Government to exercise Consular functions, 
to the provisions of Articles 54 and 55 of the Mexican Customs 
Regulations. The following is a translation of these Articles :— 

Article 54.—In places where there is no Mexican Consul or 
Consular Officer, the shippers ehould make out their invoices 
in triplicate only (in other cases four copies are required); 
and in other respects in accordance with the regulations estab- 
lished in the preceding Articles of the Customs Regulations. 
Shippers are to forward on the same day, through the local 
NET: in registered envelopes (Sec. II of Article 6 of the 

oetal Union), one copy of the invoice to the Head Office of 
the Customs in Mexico, and another to the Collector of Cus- 
toms at the Mexican port to which the goods are being dis- 
patched. 

The ehipper must be careful to obtain from the poetinaster 
the receipts for the registered letters, which receipts he must 
transmit to the consignee in the port to which the goods are 
dispatched. The consignee, in turn, must present them to 
the Custom house with the third copy of the invoice on 
making the request for clearance. 

The fact that the certification of the invoices may have been 
performed by the Consul of some friendly nation does not 
exempt the er pnd from the obligation of complying with 
the provisions of this Article. 

Article 55.—Failure to produce an invoice certified by the 
Mexican Consul or the receipts for the registered letters which, 
in accordance with Article 54, are required to be presented 
to the Custom house by the consignee of the goods, will be 
punished by the collection of double Customs duties on the 
goods imported; and in this case the specification of the goods 
in the corresponding Petition for Clearance will not require 
to be made, as this must be made by the examining Custom- 
house officer at the moment of clearance, when the Collector 
of Customs muet be personally present, whatsoever the rank 
of the Custom house may be. | 

The same penalty will be applied in the case of. goods 
exempted from the payment of the duties to which they are 
subject by the Tariff. 


BRAZIL.—Various changes have been made in the Brazilian 
tariff by the Budget Law for 1916, including the following :— 
Incandescent electric lamps with carbon or metal filament 
are to pay 2 milreis per kilog. (gross weight). The eurtax of 
10 per cent. (paper) on the registration charge (expediente) 
on duty-free goods is maintained in force. As in previous 
Budget laws, the Government is authorised (1) to levy, for 
ihe benefit of a port improvement fund, a tax not exceeding 
2 per cent. V ge upon the official import valuations—to be 
levied at the tom houses at Rio de Janeiro, Recife, Bahia, 
Rio Grande do Sul, Maranhao, Ceara, Rio Grande do Norte, 
Parahyba, Espirito Santo, Paraná, Santa Catharina, Matto 
Grosso, 11 50 Parnahyba, Aracajú, and Para; and (2) to 
levy a tax of from 1 to 5 reis per kilog. on merchandise loaded 
or discharged at Brazilian ports, according to the value of the 
goods, when proceeding from or destined for other ports. 
Exemption from Customs duty is accorded to machines and 
their accessories for new freezing establishments. A reduced 
duty of 8 per cent. ad valorem is payable on the following, 
when imported on the requisition of a State Government or 
a Municipality for works undertaken by them :—Apparatus 
and accessories destined exclusively for the industrial applica- 
tion (power, light, and 5 of alcohol; material for the 
first public installation of light, power, water supply, and 
other public services, and articles for the improvement and 
maintenance of electric tramways; machines and accessories 
for first installation for certain industries. 

Commercial Travellers’ Samples. — The duty-free admission 
of goods intended for re exportation, subject to the deposit of 
the amount of duty payable, or to the furnishing of adequate 


guarantees is extended to samples imported by commercial | 


travellers, if the samples are accompanied by a Consular certi- 
ficate issued in the country from which the' samples are 
imported, and if all the samples contained in each package are 
properly specified in a detailed note. The ''expediente 
charge is in this case reduced to 5 cent. Catalogues, 
prospectuses, posters, and ehowcards of any kind are, if con- 
taining prints, to be subject to half the duties fixed in Tariff 
No. 604 (2nd section, & Note)“ if their sole purpose is to 
advertise industrial products; articles suitable for advertise- 
ments or propaganda of such products (such as small knives, 
pencil-holders, cigar-holders, &c.) shall pay the duties fixed 
for such articles in the Tariff, with a reduction of 50 per cent., 
provided they are not intended to be offered for sale and that 
their use (ae advertisements, &c.) 1s indicated on the articles. 

Payment of Import Duties.—The Government is authorised 
to levy import duties on all goods in the proportion of 40 per 
cent. in gold and 60 per cent. in paper, thus abolishing the 
provisions of earlier Laws regarding the proportion of duty 
payable in gold. 


*The duty under the second section of No, 604 is 3 milreie 
per kilog. The Note provides that prints gummed on card- 
board for posters and advertisements shall enjoy a rebate of 
30 per cent. of the duty. 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. THompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


„ " Means of control for petrol- electric cars.“ W. A. STEVENS. March 


3.384. Electric arc lamps." H. J. Eck & G. A. KwarroN. March 6th. 
3,336. “ Incandescent electric lamps." J. T. ComwELLE. March 6th. 


3,346. '' Dynamo-electric machi H. F. 
5 inery | F. Jory, & J. H. Sr. H. Miwoe- 
3,364. '' Electric time switches." A. M. Coates. March 7th. 


3,365. i Container vessels for table electric lamps, and means for pre- 
venting corrosion of same." J. H. Braimg & T. F. Brame. March 7th. 
3.376. Magnetic separators." A. Davies. March 7th. 


3,382. Electrically-illuminated flexible cord ” 
F. Bryan, March 7th. s or ropes." C. Bryan awp 


3,388. ''Alternating current electro-magnets."' Wircoop-Oris, Lro. (Otis 


Elevator Co.). March 7th. 


3,389. '' Alternating current electro-magnets." —WavcooD-OTIB, Lro. (Otis 


Elevator Co.). March 7th. 


3,390. Alternating current electro-magnets." Wa i 
Elevator Co.). March 7th. ix vo- Oris, Lro. (Otis 


3,391. '' Vacuum apparatus.“ 
Electric Co., U.S.A.). March 7th. 


3,3994. '' Telegraphic or signalling systems." H. W. SULLIVAN. March 7th 
3.410. Miners’ electric safety lamps." O. OLDHAM. March 7th. 
3,413. “ Controlling apparatus for electric motors." Sm A. T. DAWSON AND 


British THomson-Houston Co. (General 


J. Horne. March 7th. 


3,420. '' Means for operating electric lamps." J. S. HIGHFIZLD. March 8th. 

3,442. Portable electric incandescent lamps for attachment t i d 
F. J. C. Carrutuers. March Sch. ‘ Saas RESCUE 
gies * Means for ie electrical repetition, determination, or distant controd 

movements, specially applicable to order-signalling systems, &c." E. A. 

Grataw & W. J. Ricxers. March 8th. j ae: * see 

3,474. Overload switches or cut-outs.” p. G. VAN Wijk. March 8th. 

3,480. “Means for laying field telephone wires, &c." E. W. Brown. 
March 8th. 

3,509. '' Electric relays." — NAAMLOOZE VENNOOTSCHAP DE NEDERLANDSCHE. 
THERMO-TELEPHON MAATSCHAPPIJ & Baron R. A. van Lyxpen. March 9th. 

3,515. Electron discharges devices." BritisH THomson-Houston Co. 
(General Electric Co., U.S.A.). March 9th. 

3,533. “ Multiple-contact microphones.”  SicNAL Ges. w.B. H. March E 
(Germany, January 9th,. 1915.) i dd 
3,534. “Electrolytic condenser or valve." G. Gres. March 9th. (G 
manv, March 9th, 1915.) T Mere 
3,936. '' Electro-magnetic guns with propulsive retro-action." E. MiRCSM. 

March 9th. 


3 Apparatus for recording electric signals." E. R. CLARkKkE. March 
th. 


3,559. Electric car-lighting equipments." ALBION Motor Cak Co. AND 
T. B. Murray. March 10th. j 

3,566. “ Protective relay for alternating-current systems." A. E. McCorr. 
March 10th. l 

3,598. Electric furnaces." T. BaLmrortTH & Co., amp H. J. Kizcnan. 
March 10th. 

3,599. Circuit arrangements for telephone exchanges provided with select- 
ing devices." SIEMENS Bros. & Co. anb T. Perrickew. March 10th. 

3,601. '' Thermic telephones and microphones." NAAMLOOZE VENNOOTSCHAP 
DR NEDERLANDSCHE THERMO-TELEPHON MAATSCHAPPIJ AND Baron R. A. vaN 
LyNDEN. March 10th. l 

3,603. Obtaining high vacua." Britisit THomson-Hocston Co. (Genera? 
Electric Co.). March 10th. ; 

3.606. Couplings for transmitting rotary motion at a variable angle.“ 
HASLER AKT. GES. VORM TELEGRAPHEN-WERKSTATTE VON G. Hasier. March 10th. 
(Switzerland, April 28th, 1915.) 

3,622. Processes for enamelling and colouring electric lamp bulbs." F. B. 
Deun (Soc. J. Schmitt et Cie). March 10th. 

3,629.“ Changing frequency of alternating currents.“ 
March 11th. 

3,657. ‘‘ Impulse-control systems for automatic telephone 
Western ELECTRIC Co. & F. R. McBerty. March 11th. 

3.658. Starting mechanism for automobiles.“ British WESTINGHOUSE 
ELECTRIC & MaNuraCTURING Co. March llth. (U.S. A., April 6th, 1915.) 

3,659. ''Starting mechanism for automobiles.“ British WESTINGROUSS 
ELECTRIC & MaNuFACTURING Co. March lith. (U.S.A., Match 24th, 1915.) 


A. M. TAYLOR. 


exchanges.” 
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PUBLISHED SPECIFICATIONS. 


E A915. 

2,516. ELECTRO-MAGNETIC Motors. W. E. Clifton. February 17th. 

2,957. MACHINES OR APPARATUS FOR SHEATHING OR Braipinc Winz, Ropas, 
CaBLrS, HOSE, AND THE LIKE, WITH COTTON, SILK, WIRE, OR LIKE PROTBCTIVE 
CovzRINGS OR Casinos. P. Huntingdon. February 24th. 

3,001. ELEcTRIC Circuit Breakers. F. B. Holt. February 24th. (Addi- 
tion to 28,746/13.) ' 

3,657. ELECTRIC SWITCHES. 
Tth, 1914.) , 

3,763. ELECTRICAL Fese Boards. J. H. Tucker & J. A. Crabtree. March Sth. 

5.002. Means ror REGcULATING ELECTRICAL Circuirs. Igranic Electric Co. 
(Cutler-Hammer Manufacturing Co.). March 3lst. 

5.385. INTERCOMMUNICATION TELEPHONE SySTEMS, International Electric Co., 
R. G. le Ncir & E. Funccius. April 9th. 

7.269. APPARATUS FOR THE CALCULATION OF MATHEMATICAL PROBLEMS ARISING 
IN THE TRANSMISSION OF ELECTRIC Powgr. W. D. Reid and Callender’s Cable 
and Construction Co. May 14th. 

8394. FITTINGS FOR CONDUITS FOR ELECTRIC WIRING AND THE LIKE. J. Dyson. 
June 4th. (July 2nd, 1915.) 

10.192. CENTRIFUGAL Compressors. British Thomson-Houston Co. (Genera! 
Electric Co., U.S. A.). July 13th. 

10.438. Hanon Levers CONTROLLING ELECTRIC Motors FOR OPERATING Nun 
wA: SIGNALS AND Points. J. H. Hibbert. July 18th. 

5,196. ‘VICE. FOR THE PROTECTION OF ELECTRIC INSTALLATIONS — ACAINSE 
p E G. Giles. October 27th. (October 27th, 1914.) 

17.172. MacNkTO Daivinc ano ApJUsTiING. MrcuaxisM, R. Bell. December 
1th. 


E. G. K. Anderson. March 8th. (March 
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WHO'S WHO? 


EVEN in normal times the difficulty of ascertaining 
the exact character and personnel of companies and 
firms with which or whom there were opportunities 
of doing business occasioned a certain amount of 
trouble and anxiety to practically every British manu- 
facturer. The liberty and freedom which have 
always characterised the conduct of trading opera- 
tions in the United Kingdom have encouraged 
privacy, and too frequently that privacy has been 
abused. In respect of limited hability companies, 
there were facilities available for examining lists of. 
shareholders and their individual holdings, but even 
then it was not possible easily to discover whether 
the real parties were concealed behind nominees 
bearing names which excited no suspicion. In 
the case of private firms, however, it has always 


been practically impossible, save through private 
sources, to find out as much as could be ascer- 
tained in the case of companies, and private 
agents might be representing and selling the 
products of those with whom, had the purchasers 
known the real facts, they would have flatly declined 
to have relations. We believe that in the foregoing 
we have expressed the peace-time reflections of many 
a business man engaged in the electrical, engineer- 
ing, and hardware trades and industries. The secrecy 
and some of its undesirable consequences may have 
been more or less inevitable drawbacks of our com- 
mercial system, and they cannot easily be avoided 
unless all business transactions are to be so restricted, 
controlled, and hide-bound as to interfere with the 
free play of business initiative and enterprise. 
Hundreds of men who have built up great, necessary, 
and successful businesses never would have engaged 
in trade at all had it been required that their opera- 
tions should be conducted in the full glare of pub- 
licity. So long as they conducted their transactions 
on sound and honourable lines, keeping to their con- 
tracts, and paying their debts, of what concern was 
it to anybody else who was or was not interested in 
the profits or who did or who did not pull the wires? 
And for the sorting out of the undesirables it was 
for traders to establish as perfect as possible an 
intelligence service, and failing the efficiency of 
such service, or indisposition to make use of it, Carey 
Street revelations and a needlessly large percentage 
of bad debts were sometimes the ultimate reward. 
Yet the most efficient intelligence service conceivable 
respecting either firms or companies cannot afford 
us complete immunity—in all businesses we must run 
risks and try to look pleasant, cutting our losses as 
philosophically as we can. 

But in war-time, when we are engaged in a deadly 
struggle with a nation which has striven to under- 
mine the industries of our Hmpire in ways which 
have been a revelation to most of us during the last 
twenty months—much as we thought we knew before 
—there enters an entirely new factor which inevi- 
tably seriously affects our most elementary business 
considerations. Under such exceptional circum- 
stances sentiment will assert itself even in our trade 
affairs, and if we intend to prevent certain lines of 
foreien manufactures from having so free an entrv 
as hitherto, we shall have to do a good manv things 
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for which we have not yet made any definite plans. 
Before the war it mattered far less than it does 
to-day who was who in the electrical trade, and if 
we mistake not it will continue to matter very 
much indeed after the war. Nobody really British 
to-day wants to touch with a long pole any business 
house in which there is reason to believe enemy 
influence to be present. Are there not special Acts af 
Parliament and fears of big penalties turning afore- 
time miserable sinners into the most patriotic of 
saints? But everybody who knows now of the 
activities of German agents in the past, of the wav 
in which offices of German concerns have been 
opened under the most innocent sounding names, 
and how foreign supplies have been sold by concerns 
having British titles, is eager that there shall 
be safeguards provided for the future. In recent 
months these foreign connections have taken a 
great deal of tracing out and unearthing and 
extirpating, whether by Government departments. 
by trade associations, or by privately instituted 
investigations and action. In the interests of 
the future of British industry, nay, more than that, 
of the future of the -British Empire and the world 
civilisation for whose cause it struggles and pours 
out its life-blood and its wealth to-day, we hear a 
clamant voice calling for preventive measures. What 
should those preventive measures be? It is for our 
legislators in the last resort to say; but in the first 
instance suggestions should be conceived in the brain 
of industry and trade, and they should be urged tact- 
fully, intelligently, and forcefully upon the minds of 
legislators before it is too late. We have set up 
new Government departments during the war, and 
though even these are sometimes lamentablv short of 
information, they have an organisation and system 
and an abundance of material which should not be 
scrapped at the end of the war, but should be utilised 
in the most efficient manner possible in ways in 
conformity with future national policy whatever that 
is destined to be. 

There are in the world a few querulous people--- 
some of them are even to be found within the con- 
fines of the electrical trade—who appear to regard 
editors as possessing a sort of superior intelligence 
for sorting out the chaff from among the wheat. 
Editors ought to black-list firms and companies 
though the. law allows them to trade! They 
ought to publish lists of private and other 
parties who are even only suspected of enemy 
influence! And so on. We have alluded to 
our correspondence bag, with its rejected epistles, 
more than once during the war; we do not 
think we shall ever be tempted to publish all that :t 
contains—our correspondents need have no fear, they 
need not write to us now reporting change of mind, 
for what we have done we have done. But all this 
correspondence, and some other things besides, have 
proved beyond doubt that the electrical industry at 
any rate has not been overburdened with trade 
associations which made it their business to collect 
trade information, or such associations would have 
received innumerable inquiries that have come to us. 
In view of the lack of organised facilities for such 
collection, we feel inclined to favour such measures 
as the Registration of Firms Bill that Lord South- 
wark brought before the House of Lords again last 
week. We have no more sympathy with grand- 
motherly and meddlesome legislation to-day than we 
ever had before, but we believe that the effective 
working of such a scheme, if it can be conducted 
without restriction or limitation of legitimate 
private enterprise, will be a boon to traders who 
want to know things about those with whom 
they wish to have business dealings, even if the 
information in regard to firms be limited to 
what is ascertainable under limited liability law. 
Lord Southwark explained that the principle upon 
which the proposed Dill was based was that there 
should be an effective registration of all persons and 
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firms trading in this country in names other thas 
their own. Foreigners would not be prevented from 
trading, but they would be compelled to disclose 
their names. In addition to this being a concession 
to the sentiment which will undoubtedly prevail for 


some time after the war, it will also prevent secret 


partners escaping their proper liabilities. We should 
hardly expect so limited a proposal to meet with 
serious objection. . We observe that the Govern- 
ment which turned the idea down a few months 
ago, because there was not time to deal with it. 


is still unable to promise that it will be proceeded 


with in another place, but it is something gained 
to have the Bill referred to a Select Committee. We 
read that one peer of the realm held that a man 
ought to be allowed to manage his own business in 
his own way,"' and if that were a complete statement 
of the matter we should agree with him, but it is 
not so by any means. Ordinary mortals have learned 
things in recent days. Even Lord Loreburn plumps 
for the measure by saying that it is a straightforward 
course for business people to state their names to 
those who trade with them, and we approve his senti- 
ment, born within us by painful experience in the 
electrical industry, even though he be a lawyer and 
supported by the Lord Chancellor who likewise sees 
no reason why a man should be ashamed of trading or 
of using his own name for the purpose. His lordship 
sees, as we do, ard as new Government departments 
must assuredly see, that at the present moment a 
situation of difficulty is being dealt with which has 
arisen because no provision such as the proposed Bill 
exists upon the Statute Book. And yet no under. 
taking can be given in regard to progress im 
another place "! We certainly should like to see 
the matter dealt with now if it were not regarded 
as so controversial as to absorb too much valuable 
Parliamentary time; but if that cannot be, it should 
be among the earliest trade measures to be passed 
in the first after-the-war Parliament. 


— e 


AN extraordinary state of affairs 
has arisen in copper circles within the 
| last few weeks, chiefly as a result of 
the Government policy in interfering with the market 
by prohibiting all speculative transactions, under the 
Defence of the Realm Act. Since the market was re- 
opened under the new regulation restricting trans- 
actions to bona-fide business, the liquidation of old 
speculative commitments to be completed by the end 
of May next, has been proceeded with, and rather 
exciting developments have ensued with prices 
fluctuating within a range of fully £25 a ton, and 
thus swiftly forced to new high records up to about 
£118 for cash delivery, which at one period last week 
commanded a premium of £6 a ton. The extreme 
lowest touched a few weeks ago was £93, with a 
short-lived lull in the demand. The new regulation 
has certainly enabled speculative holders to realise 
their commitments at huge profits, at the expense, of 
course, of the short interest whose position has been 
anything but comfortable. 

This sequel of the new regulation was inevitable 
in view of the present famine conditions as indicated 
by the virtual disappearance of the warehouse stocks 
in this country. Lhe object of the proclamation was 
doubtless to keep down prices by stopping specula- 
tion, but technical conditions were such that pre- 
cisely the reverse has happened. There has been a 
constant demand from consumers for all descriptions 


Copper. 


of copper for early delivery, which tends to accentuate 


the present stringent conditions, and although there 
has been some reaction from the extreme figures 
recorded in the past week, there is no prospect of 
any material relief being forthcoming in the near 
future. In the absence of a free market, it i5 obvious 
that forward business on the part of dealers has been 
severely interfered with, which is calculated to agg¢ra. 
vate the impoverished state of the market. 


com 
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There are now under the new regulation virtually 
no facilities for hedging operations on the part 
of either producers or consumers, There is no deny- 
ing the fact that the new conditions brought about 
by the Government interference are responsible for 
tue drastic adjustment in the price of rough bar 
pper, which is more consistent with the pheno- 
menally high level of value ruling for American fine 
capper, the latter having remained throughout 


pegged at upwards of £135. The huge premium on 


ie copper having thus been automatically reduced 
through the recent quick rise in standard copper, 
the position of American producers has, if anything. 
been strengthened by the prohibition of speculative 
dealings in this market, for the latter have in the past 
frequently mterfered with their control. As. hinted 
by an American authority, the copper magnates 
would similarly like the elimination of speculation 
in America so as to have transactions in the metals 
confined to direct negotiations between producers 
and consumers. There is no sign of a falling off in 
the huge consumption in copper, and unsold stocks 
are extremely reduced. i 


EXCEPTIONAL interest attaches to 


The the report of the Metropolitan Elec- 
Metropolitan tric Supply Co.'s annual meeting, to 
E.$. Co. which we have devoted a considerable 


amount of space in our 
Notes " this week. It will be observed that, in spite 
of the adverse effects of the war, as manifested by 
the loss of 20 per cent. of the lighting revenue and 
an advance of at least as much in the price of coal, 
the company has increased its gross revenue by 
nearly 7 per cent., and has even recorded an increase 
in its net revenue, doing better, the Chairman stated, 


than any of the other electric supply companies in 


London, and carrying a larger amount to reserve 
than in any previous year. The improvement in the 
company's affairs during the last two years was due 
to the rapid development of the power supply, which 
showed an advance of 50 per cent. over the year 
before the war, while the returns since the beginning 
of this year indicate that the growth of this load is 
still progressing at an even faster rate. Moreover, 
the company has increased the price charged for 
power, without.adverse effect upon the demand. 
In the face of these facts, some of the shareholders 
recently issued a circular to their fellows in which, 
according to the Chairman, the complaint was made 
that the dividend had fallen from 10 per cent. in 1905 
to 3 per cent. for 1915; the Chairman justly pointed 
out that this heavy drop was due mainly to the sale 
of the Marylebone section of the undertaking, and 
that the shareholders had received the bulk of the 
price paid for their goodwill, to the amount of no 
less than £6 for every £10 share; naturally they could 
not have it both ways. Then came the metallic- 


ent lamp, which so severely hit those supply 


authorities that were dependent upon a lighting load, 
and their dividends fell until 1911 (the year in which 
Mr. Highfield was appointed manager); since then 
their profits had improved year by year. Three of 
the directors had resigned, because they disapproved 
of the proposed internal reorganisation of the com- 
pany, and the imposition of higher charges for power 
supply; the board of directors had unanimously de- 
aded to separate the duties of engineer and manager, 
as in the early days of the company, but when the 
delimitation of the respective spheres of duty of the 
engineer and of the manager came under considera. 
tion, a split took place. Mr. Gregory. one of the 
signatories to the circular, pointed out that the-direc- 
tors in whose ability they had the greatest confidence 

resigned, together with the general manager. 
Mr. Tuckett, one of those directors, gave a num- 
of quotations from reports drawn up by Mr. 


- 
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Leverton Harris and the Chairman, Mr. W. H. 
Cripps, which certainly embodied views which, at 
this date, can only be characterised as astounding ; 


assuming that the load factor and other conditions 


are reasonable, to assert that a charge of £4 per Kw. 
and 4d. per unit for power is not remunerative is 
to court the ridicule of every competent manager, 
and the statement that all power prices should be 
raised to a minimum of Id. per unit is equally 
absurd. We cannot too strongly protest against this 
highly reactionary attitude towards the power load. 
which stands condemned in the chairman's own 
speech,. wherein, as we have indicated above, he 
showed that in spite of the heavy loss on the lighting 
revenue and the increased cost of coal, the rapid 
development of the power load had enabled the . 
company to show better results than. any other 
London company! What could be more astonish- 
ing, in view of the mass of experience and informa- 
tion at his command, than the statement of the 
chairman, in spite of his lengthy and distinguished 
association with electricity supply, that he could find 
no evidence that the works cost of generating a 
power unit was less than the cost of a lighting unit, 


and that the destination of any unit seemed quite 


immaterial, as regarded the cost of its production? 


And what of the incidence of the capital charges? We 


`~ 


‘tricity supply undertaking. 


repeat that we are astounded that such views shoud 
be held by the chairman—or any director—of an elec- 
It is not a question of 
opinion, but of fact—facts well known to every elec- 
trical engineer, and perfectly familiar to the manager 
of any similar business. We do not wonder that Mr. 
Highfield should feel compelled to dissociate hiri- 
self from such views, and we think it is very plainly 
manifest that the action of the shareholders in calling 
for an investigation of the management of the com- 
pany by the board of directors is thoroughly justified. 


-~ 


ON Monday last the Council of the 
The LE.E. Institution of Electrical Engineers 
and dispatched to all the corporate mem- 
Alien Enemy bers an account of the recent pro- 
Members, ceedings in connection with the pro- 
posed expulsion of enemy members, 
together with a card bearing the four resolutions 
that were voted omat the informal meeting, to enable 
the members to express their views on each proposi- 
tion. The proceeding is in the nature of an informal 
postal ballot, though under the Companies' Act, by 
which the Institution is governed, the“ voting ” has 
no legal value, and the result will only serve as an 
indication of the views of the corporate members as 
a whole to those who are present at the special 
general meetings that will follow. We have no doubt, 
however, that not only the Council, but also the 
members who are able to attend those meetings, will 
give due weight to the views of the majority, and 
that they will regard themselves as the medium 
whereby those views may be translated into action. 
We were pleased to observe that, by overwhelming 
majorities, the informal meeting endorsed the views 
which we put forward in our issue of January 14th, 
and which are embodied in three of the resolutions. 
The fourth proposal is designed to perpetuate the ex-. 
clusion of our present enemies, a question which was 
first raised at the special general meeting of March 
Ist; on this point the voting at the informal meeting 
was 2 to I, a much less emphatic expression of 
opinion than in the case of the other items. It is, 
however, a matter of much less moment, for while 
the other decisions will take immediate and irre- 
vocable effect, this one merely outlines a policy whicu 
in the future may be reversed at the pleasure of the 
members. 
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ELECTRICITY SUPPLY AT BALLATER. 


s a result of negotiations which took place in 1913, between 
James Duncan of the firm of T. C. Smith & Co., 

snr engineers, Aberdeen, in regard to the introduction 
of electric light into Ballater, this charming Deeside resort 
* has since been provided with an up-to-date public electricity 
supply. 

It was tentatively arranged that power should be obtained 
from the River Gairn, and a provisional order was applied 
for accordingly, but certain opposition being encountered 


winter. 


for the attendant in charge, forms part of the generating 
station. 

Considering the climatic conditions which prevail in 
Mr. M. K. Cooper, A.M.I E.E.—the manager of the 
electrical department of Messrs. T. C. Smith & Co., who 
carried out the work—advised his firm to install Heenan 
and Froude water coolers in lieu of the ordinary tauk water 
coolers. He has now had considerable experience of these- 


' coolers, and the results have been extremely satisfactory. 


Their chief advantages are tbat they produce a constant 
cooling effect which is practically independent of climatic- 
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GAs-ENGINE PLANT AND MAIN SWITCHBOARD, BALLATER ELECTRICITY SUPPLY. 


from, the proprietors of the fishings in the river, Mr. Dancan 
determined to abandon the idea of employing water as the 
means of generating power, and to install instead a suction 
gas plant. 

Previous to the advent of electric l'ghting, the streets of 
the burgh were illuminated by paraffin lamps, and the 
householders for the most part adopted the same means. 

The generating station—a stone building—occupies a 
site near the railway station. In it are installed two 68-H.P. 
anthracite suction-gas plants and engines, by Messrs. 
Fielding & Platt, Ltd. The suction-gas producers are 
nterconnected in such a way that either engine can work 


conditions, and the space taken up by them is very much 
less than, that taken up by tanks. 

The whole of the electrical machinery is controlled from 
a switchboard consisting of the usual dynamo, battery and 
feeder panels. The dynamo panels are fitted with the 
necessary volt and ampere meters, shunt regulators and 
circuit- breakers. 

The battery panel is fitted with two 200-amp. 19-way 
charge and discharge switcher, an automatic cut-out and 
cut-in relay, two 200-amp. sP.QB. knife switches, an 
integrating recording ampere-hour meter, and charge and 
discharge ampere-hour meters. 


OvERHEAD MAINS AT BALLATER ; MAIN DISTRIBUTION POLE ON THE RIGHT, 


x 

from either plant. The starting of each engine is by means 
of a high-pressure air self-starter, and the engines are fitted 
with heavy fly-wheels suitable for electric drives, and 
throttle governing, by means of which an extremely steady 
voltage is obtained. Each of the engines is directly con- 
nected by means of a flexible split coupling to a 42-Kw. 
220/300-volt compound-wound dynamo, with a single-pole 
switch direct on the dynamo to cut off the compound 
windings when charging the battery. These machines were 
supplied by the British Electric Plant Co. 

A house, which has been erected on the lower floor 


The main feeder panel contains four 200-amp. meterr, 
and four 200-amp. b. P. B. switches, and eight single-pole 
porcelain-handle fuses. 

The battery was supplied by the Chloride Electrical 
Storage Co., aud consists of 120 cells of Plantide type, 
with a capacity of 580 ampere-hours in five hours, or 696 
ampere-hoursin 10 hours. "The plates are mounted in glass 
boxes ; the wires leading from the regulating switches are 
suspended from the roof by special porcelain ceiling plates. 

The mains and sub-mains, consisting of hard stranded 
copper wire, are carried through the walls of the power 


— 
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station to a main pole, and thence overhead, throughout the 
burgh, on larch poles, being carried on cross arms and 
attached to insulators. The sizes of cables vary from 37/14 
to 7/20. Where Post Office telephone and telegraph wires 
cross the route, underground cables arelaid. On the top of 
each pole is a zinc roof, and a galvanised wire leads from 


4 


2 
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LEADING-IN WIRES, LIGHTNING ARRESTERS, &C., AT GENERATING 
STATION, BALLATER, 


&he roof to the bottom of the pole serving as a lightning 
conductor.  - A 

Lightning arresters have been erected outside the power 
station where the mains come cut. 


WIRE CRADLE CROSSING, OVER TELEPHONE LINE. 


The street lighting is divided into four circuite. The 
consumers’ connections consist of aerial braided wire, 
connected from the nearest pole either to upright, or swan- 
neck insulators, erected either on chimneys or walls ; thence 
a pair of wires of the necessary size is led into a double- 
horn porcelain inlet, screwed into a galvanised tube 
terminating in a pair of ironclad fuses. It is worth 


mentioning that the inlet pipe leading-in through the slates 
of the roof, is led through sheet lead, soldered to the 
galvanised pipe, which makes the roof absolutely waterproof. 
The porcelain double-horn inlet was employed to get over 
the moisture which, in the autumn and winter, gathers 
round the inlet and forms condensation, in course of time 
making an earth and ultimately a short. The double-horn 
insulator prevents this entirely, for the distance of the inlet 
is 4 in. and the wires are apart. When moisture gathers, 
therefore, it simply acts as on an ordinary upright insulator. 
Over one year has passed since the completion of the 
installation and no trouble has arisen. 

The work of the erection of the plant, mains, and the 
wiring of houses started in January, 1914, and the opening 
ceremony was on December 24th of the same year. About 
165 houses have installed electric light or power, including 
about 2,400 lampe. | | 

The original cost of the installation amounted to aboub 
£6,000, which was borne by Messrs. Duncan's Electricity 
Supply Co., Ltd. 

A similar installation for the town of Ellon, Aberdeen- 


` shire, was begun and completed under Mr. Cooper's super- 


vision dui ing the same period. 
In conclusion, we are indebted to Mr. Cooper for the 
particulars and views of the Ballater installation. 


———  '— 
NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The “ Perfect Burglar Alarm’ System. 


The ordinary electric burglar ala: m employs contacts of various 
types fixed to windows and doors, by which a bell or other 
warning device may be rung, a simple switch providing for the 


' getting in action of the installation. The principal drawback to 


this system has been the question of maintenance; burglar-alarm 
installations are generally fitted upon premises where there is 
nobody of sufficient technical skill to look after them properly, 


and little care is taken to see that the system is in working order. 


Fig. 1.—CONTROL GEAR WITH COVvKR REMOVED, 
" PERFECT BURGLAR ALARM” SYSTEM. 


Moreover, the modern burglar is an expert electrician, who would 
never think of attempting to force an entry into a building unless 
he had assured himself that he had removed every means of 
creating any alarm. , . 

One of the systems designed to overcome these objections is that 
now made by the PERFECT BURGLAR ALARM Co., LTD., of 53, New 
Broad Street, E.C. This company recognised that the only method 
of dealing with the question of maintenance was to provide a 
method of automatic testing, performed daily by the owner of the 
premises upon which the installation was fitted. This is effected 
by a special control gear, illustrated in fig. 1, which has three 
principal itions—" normal,” "set" and “alarm,” with an 
indicating pointer to the control handle. During the daytime, 
when the installation is inactive, the indicator pointe to normal.” 
Before the premises are closed the pointer is turned to “ set,” when, 
if any short cirouit or other defect exists in the detection devices 
or the wiring thereto, a warning buzzer is sounded. With the 
controller at the same position, each of the detection devices may 
be tried by hand, when the buzzer will operate, if all is in order. 
Upon leaving the premise, a small push fitted outeide 
the entrance is pressed, which removes the testing features 
in the control gear, and sets the alarm for the night. 
Once the push has been pressed, nothing whatever can restore the 
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. installation to an inactive position, and nobody can get into the 
building without due &larm being given. In the morning entry 
oan only be effected to the accompaniment of the ringing of the 
alarm bell, but at such hours this would not be objected to, and it 
furnishes proof of the effective working of the bell'and whole 


installation. The bell can be instantly stopped by restoring the 


indicator to " Normal." 
The company have also provided for a forgetful owner who may 


omit to set his alarm before leaving the premises. Contacts are: 


fitted to the ordinary door locks of the building. so that any 


attempt to lock the doors without having set the alarm and 


pressed the push results in the outside alarm bell ringing 
furiously. In addition, they can also provide an indicator for 
police purposes, which shows, upon a second push being pressed, 
that the installation is in the set position. 

The detection devices adopted by the company are very effective. 
The principal of these is the system of concealed floor contacte, 
which are laid over large patches of floor surfaces in entrances, 
lobbies, staircases, and around eafes and other vulnerable positions. 
There are also special devices for protecting windows and eky- 
lights, doors and other possible entrances, In some of these, the 
use of nickel-steel wire has been adopted to overcome the objection 
due to variation in expansion and contraction by temperature 
changes. All these devices are placed so that it is impossible to 
avoid them. The control gears are built up in cast-iron protecting 
boxes, and the alarm bells in weatherproof enclosed cases with 
invisible hammers, The system oan be installed by electrical 


contractors. 
i The“ Marlor ” Cord Grip. 


Messes. STURGE & BAKER, of Premier Works, Sheepcote Street, 
Birmingham, are placing on the market a new pattern of cord- 
grip—the invention of Mr. Sturge and Mr, Marlor, of the Manchester 
Electricity Department—which is intended to overcome the draw- 
backs of the usual pattern of wedge-grip having a sharp upper 
edge over which the flexible, owing to continual bending, usually 
comes to grief. | 

The Marlor " device consists of a specially-shaped Litholite or 
hardwood cap, which is tapped to screw on to the top of the 
ordinary lampholder in place of the usual collar for securing the 


Fras, 2 AND 3.—SECTIONAL AND EXTERIOR VIEWS OF 
N „ MABLOR" Corp GRIP, 


wood cone; the flexible is threaded through it, and its rounded 
entrance offers no sharp edge for acute bending of the flex. The 
' eord is nof gripped, but locked, by being threaded through, 
that no strain comes on the terminals, 

The firm are also introducing a flex. preserver, consisting of a 
hood to slip over lampholders wired in the ordinary way, the bell- 
mouthed entranoe saving the fi:xible from acute bending, as in the 
case of the previously-mentioned device. 


A Parsons Electrie Generating Set. | 


The electric generating set, comprissd of internal combustion 
engine and dynamo on one bedplate is now a more or leas common- 
place plant, but the illustration, fig. 4, shows that the oon- 
venience of such plant can be very greatly extended by a careful 
design incorporating all the acocessories of such a set, making the 
whole plant, therefore, absolutely self-contained, and also portable. 
The PABSONS Motor Oo., LTD., Southampton, have recently been 
supplying an exceedingly large number of these plante, both of 
this size and aleo very much larger. 

The plant in question is of 12-Kw. output, and the paraffin engine 
is of the maker s regular type, with all the well-known features 
of pamp lubrication and oil cooler, high-speed sensitive governor, 
variable timed magneto ignition, forced water circulation, oil- 
pressure gauge, oil-level gauge, and we may also mention that the 
pistons and connecting rods are removable through the crank 
chamber doors, without disconnecting any of the cylinders or 
pipes. 

The dynamo, in this case is somewhat hidden by the instru- 
ment board, and the latter comprises ammeter and voltmeter, D.P. 
main switch, two sinzle-pole main cut-outs, voltmeter switch, six 
double-pole distribating switches, 12 single-pole cut-outs, and a 
shunt regulator. These are mounted on a superstructure formed 
of channel iron. The radiator has removable top and bottom 
headers of cast aluminium, so that all tubes oan be got at if 
necessary, The air blist through this radiator is furnished by a 
suitable fan, the efficiency of which is greatly increased by its 


operating in a casing as shown. The fan is driven by a flit beit 
running over pulleys of useful diameter. 

The fuel tenk will be seen mounted at the top of the frames ; 
in some recent planta it has been placed a little lower. The 
necessity of preventing any overflow from the radiator reaching 
the dynamo has not been lost sight of, and not only is the over- 
flow pipe carried well clear, but a tray is fitted beneath in order to 
catch any slight leakage that may occur in time. Asa matter of 
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fact, the radiator is not actually over the dynamo at all, but 
between it and the engine. : 

The engine itself is fitted with a large and heavy fly-wheel, and 
the governing is exceedingly good, usually within 2 per cent. 
either way. 

The speed of the engine and dynamo is moderate, viz., 900 
R. P. M. 


LEGAL. 


SOLDIER ELECTRICIANS CLAIM AGAINST HIS EMPLOYERS. 


In the King’s Bench Division, on March 23rd, before Mr. Jastice 
Bray and a epecial jury, an action was brouzht by Mr. Thos. Wm. 

Geo. Budgett, head foreman in the electrical department of the 
Stratford Co-operative and Indu:trial Society, Ltd., and now 

serving in the Army Service Corps, against the Society, claiming a 
declaration that he is entitled to recover, during the period that he 
is with the Foroes, half wages from the Society. The defendants 
denied any contractual obligation. Eng 

Mr. Powell, K.C, and Mr. Preedy were counsel for the 
plaintiff, and the defendants were reprexnted by Mr. Rose Innea, 
K C., and Mr. Morle. 

Mr. POWELL, K. C., in opening the case, said that soon after the 
outbreak of the war the defendant Society, like a good many other 
concerns, decided to do what they could to induce men to join the 
Army, and the directors passed a resolution that they would pay 
wages as follows to men enlisting : —Half wages to married men, 
half wages to single men with dependents, and 5e. a week to 
single men without dependents, it being provided that the money 
should be invested in the Society's capital. Notices were posted up 
to this effect, and the plaintiff, with numerous other servants of 
the Society, enlisted. The plaintiff was married, with three 
children ; and he was the head of the electrical department, and 
was formerly a foreman electrician in the service of the Central 
London Railway. In February, 1915, Mr. Budgett told Mr. Banks, 
the Secretary of the Society, that he thought of joining the Army, 
and Mr. G. Banks told the plaintiff that, of course, the notioe 
applied to him as well as to the other employés, and a form of 
authority was written out for the plaintiff's wife to receive half 
wages. Mr. Banks gave the plaintiff an excellent character in the 
following terms :—'' We understand that Mr. Badgett is anxious to 
join the Colours. He has been in our employment since September, 
1906, and has in every way given satisfaction. He is honourable, 
honest and trustworthy, and one to be trusted with any poeition of 
responsibility." The plaint:ff joined the Mechanical Transport 
Section of the Army Service Corps. There was also a reference 
from Mr. W. H. Coxoroft, the works manager, to the effect :— 
" Mr. T, W. Badgett started here in September, 1906, as foreman 
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over the eleotrical department. He has had charge of the electrical 
installation from the commencement, and has carried out many 
complete equipments . . . &c.” Some time after the plaintiff 
had gone, his wife received a letter asking if her husband had 
joined up, and she kept it until Mr. Budgett came home, and then 
he replied giving the facta, and said he felt much hurt at the 
inquiry that the Society had made. Somebody on the Committee 
(said Counsel) must have got the idea that he was likely to do 
better, aud the Committee wrote to him asking what his pay was, 
and what allowance he was making to his wife. He replied that 
he enlisted at 63. per day, and was paying his wife 48. 6d. per day. 
Oa May 26th the Committee met, and the result was that Mr. 
Banks wrote to the plaintiff to say that the Committee had decided 
not to grant the war allowance in his case, as by joining the 
Colours he had benefited his position as compared with the post 
held with the Society. The plaintiff appealed for reconsideration 
of his case, saying that his wages before the war were £2 10a. a 
week, aud he enlisted at 6s. per day, so that he was no better off, 
and if they could not pay him half wages, he asked them to make 
up the difference, The Committee declined to depart from their 
previous decision. 

MB. POWELL, conoluding his address to the jury, suggested that 
some firms had arranged to pay men joining the Foroes half wages, 
believing the war would have been over soon, but as it had lasted 
longer than they thought, they found they were having to pay 
more than they expected. If there had been any legal obligation 
on the plaintiff to join the Army, the notice of the Society would 
not be a promise that could be enforced, but there was no legal 
obligation at the time at all, and the Act relative to single men 
had not then been passed. Counsel also suggested that the Society 
was benfited by men joining the Army, having regard to the possi- 
bility of a raid on our coasts. 

Mr. Rose INNES, on behalf of the defendants, said that the 
notices were undoubtedly posted up, but in order to make the 
‘notices a contract, there must be acquiescence, and the plaintiff 
was distinotly told that the notice would not apply to his case, but 
only to the casas of men who suffered financial loss by joining the 

rmy. 

The evidence of the PLAINTIFF, who was at Balford Camp, was 
read in Court, and in this he depoeed that he told Mr. Banks he 
wished the money to be paid to his wife, and Mr. Banks promised 
that this should be done. 

Cross-examined: The separation allowance to his wife was 
£1 38. 6d. per week, and he allowed her 4a. 6d. per day out of his 
pay. Mr. Banks never told him that he was not entitled to half 
wages, and he(Mr. Budgett) suggested that the action of the Society 
was the outcome of petty spite by some of the members. 

Mr. Rose INNES, K. C., said that the object of the notice 
exhibited by the defendants was to secure that if a man joined the 
Army he should not be out of pocket by so doing. The authority 
given by Mr. Banks to the plaintiff's wife was to draw dividends 
upon a ehare in the Society, and not to draw half wages. In fact, 
half wages for six weeks were paid on an authority in the plaintiff's 
handwriting, but this was a mistake. 

Mr. GEO. LEONARD BANKS, secretary of the defendant Society, 
said that the plaintiff told him that he proposed to join the Army 
Service Corps (Mechanical Transport), and witness told him that if 
he did so he would get more than a soldier's pay. Mr. Budgett said 
he would get 6s. a day, and witness said, If that is so, you will 
not be entitled to the half wages allowance provided by the Com- 
mittee,” and plaintiff answered, "I quite understand that." The 
plaintiff also attended a meeting of the Committee, at which the 
chairman told him that he was not entitled to half-pay. 

Crogs-examined : WITNESS said the war allowance had not been 
granted to men joining sinoe May, 1915, because of the prohibitive 
cost. 

The jury eventually found that the plaintiff was not informed 
before he enlisted that he would 2 receive the allowance men- 
tioned in the defendants’ notice, and upon this the plaintiff was 
given judgment, with costs. 

MB. JUSTICE Bray said that the only legal question in the case 
was whether this was a good contract between the plaintiff and 
the defendants, and he was satisfied that it was a good contract, 
and that there was ample consideration for the money. He gave 
the plaintiff the declaration that he claimed, to the effect that the 
plaintiff was entitled to £1 2s. 6d. per week, and judgment would 
be entered for him for what was due to date, and the judgment 
would be with costs, 


BRrTISH THOMSON HoUSTON Co., LTD., v. STONEBRIDGE 
ELECTRICAL Co,, LTD. 


MR. JUSTICE YOUNGER, in the Chancery Division, delivered his 
reserved judgment on the summons taken out by the plaintiffs 
in this action for further and better particulars of the defendants’ 
particulars of objection to the plaintiffs’ patent. 

His LORDSHIP said that the plaintiffs asked that the detendante 
should identify what matters they said were common knowledge 
and what were public knowledge. In his opinion. the plaintiffs 
were entitled to the particulara they asked for. The defendants 
had very ingeniously for the first time endeavoured to set up a 
pleading describing as common knowledge that whioh really was 
public knowledge. It had been laid down that particulars should 
not be relied upon as to what was common knowledge of a 
particular art or science, and for the obvious reason that it was in 
the iaterest of the public that both time and expense shoald not 
be unduly extended. Ia his opinion, however, where a defendant 
pleaded public knowledge, if particulars were not given a burden 
would be laid upon the plaintiff, and he would come into Court 
unprepared to meet the case that was made against him. He 


thought, therefore, the plaintiffs were entitled to the order that 
they asked for, and the costa of the summons would be theirs in 
any event. | 

Mr. Frost asked for leave to appeal if necessary, which was 
granted. 


FABRELL t. BLOXAM. 


AT the County Antrim Assizes, on March 22nd, before Mr. Justice 
Pim and a special jary, the action in which Alexandar Bryce 
Farrell claimed £1,000 damages from Thomas W. Bloxam, oity 
electrical engineer, Belfast, for alleged libel and slander, came on 
for hearing. The details are fully reported in the Jrish News and 


. Belfast Morning News, from which we extract the following 


particulars :— 

Ia his statement of claim the plaintiff set forth that at the date 
complained of he was resident superintendent of the central elec- 
trical station, East Bridge Street, and had been 15 years in the 
service of the Belfast Corporation. He alleged that the defendant 
falsely and maliciously spoke of and concerning him in respect of 
his office as superintendent on or about October 29th, 1915, to Mr. 
John Tyrrell and Mr. James A. Duff, at the central electrical 
station, the following words :— 


Main feeder cables in the tunnel in sub-way were supported and olamped 
in a manner likely to destroy the cable, and be a danger of fire in the station, 


and Farrell was responsible for this. Cheap cotton flex was used where 


oables should have been used as a lead for current to a lamp at a small 
auxiliary engine, and Farrell was responsible for this. Farrell is irrecon- 
cilable, and causing disorganisation in the station, and is a danger to the 
station, so much so that I would prefer to carry on the next two months with- 
out anyone rather than with Farrell, 

The plaintiff alleged that the words meant that he had been 
guilty of gross misconduct and negligence in the discharge of his 
official duties, and was incompetent and unfit to be superintendent 
of the electrical station, and was deliberately interferiog with the 
harmonious working of the station. 

The defendant, in his defence, denied that he spoke or published 
the words complained of ; and he said that in their ordinary and 
natural signification they were not capable of the defamatory mean- 
ing alleged ; and that they were epoken and published on a privileged 
occasion, bond fide and honestly believing them to be true, and 
without malice. ; 

Mr. J. CHAMBERS, K.C., opened the case for the plaintiff. He 
said that he thought he would be able to show by the evidence 
that the allegations were not only wholly baseless, but that they 
were baseless to the defendant's knowledge, and were made with 
the ulterior motive of injaring the plaintiff. Both parties entered 
the employment of the Corporation in 1900, and Mr. Bloxam was 
appointed engineer-in-chief in 1907, and the plaintiff became his 
second in command. The defendant recognised plaintiff's capacity 
and ability, for on his recommendation plaintiff was appointed 
resident superintendent engineer in 1907. In 1912 defendant wrote 
a testimonial in plaintiff's favour when he wus applying for the 
position of resident eleotrical engineer at Tunbridge Wells. At the 


instance of a member of the Belfast Corporation, an inquiry into 


the working of the city electrical undertaking was instituted in 
January, 1914. Plaintiff had nothing whatever to do. with 
the bringing sbout of that inquiry, and did not know 
he was going to be examined as & witness, When the inquiry 
opened, Councillor Curley, at whose instigation mainly the inquiry 
had been instituted, made this remark: In the hurry I omitted 
to mention that we should make it & sine qua non that any person 
brought here as a witnees to give evidence must be protected from 
persecution or dismissal if he tells the truth," Mr, Bloxam then 
said: "If nobody is to be penalised after this inquiry is over I 
think I am justified in asking for the same to apply to the 
manager. If he is to bear the result of his action, others must be 
prepared to do the same.” After farther observations had passed, 
Mr. Bloxam said: “If any membors of my staff are defaulters in 
respect to the support of the manager, those men shall be sum- 
marily dealt with.” The jury would be astounded to hear that 
practically every man who gave evidence at all reflecting on the 
management of Mr. Bloxam ceased to be employed in the eleo- 
tricity works within a year from the time of the inquiry. Farrell 
was the last to go, and if he (counsel) had to establish malice he 
would willingly accept the onus. Mr. Farrell spoke the trath, as 
he had sworn to do. His evidence formed rather a grave indict- 
ment of the management of the electricity station. From that 
time his life was made a burden to him in the works, and every- 
thing possible was done to make it hot for him. Continuing, 
counsel said Mr. Bloxam did all in his power to goad plaintiff into 
resigning his position, but without success. In June, 1915, a joint 
Sab-Committee was appointed, and they recommended that there 
was no use in proceeding further with the reorganisation of the 
electricity department unless Mr. Bloxam was asked to resign. 
When the Sub-Committee's report came before the Corporation 
that body, by a majority of one, ignored the recommendation. 

On July 15th a turbo-dynamo burst and it was a mercy that the 
whole place was not blown up. Oa August 22nd a serious fire 
broke out at the station, and Mr. Bloxam tried to make plaintiff 
responsible for it, but a Board of Trade inquiry showed that it was 
due to an eacape of gas from coal—a sort of spontaneous combustion 
that had been going on for some time, and that Mr. Farrell was in 
no way responsible for it. On October 29th defendant sent a 
letter to plaintiff, in which he said he reluctantly came to the 
conclusion that it would not be in the interests of the department 
to retain Farrell's services, and he asked him to vacate his posi- 
tion on the 6th prox, That letter went before the Electricity 
Committee on November 3rd, and, without making the slightest 
inquiry from Farrell, without communicating with him in any 
way, they confirmed the dismissal. The slandera complained of 
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were alleged to have been spoken immediately after the plaintiff 
had received his notice of dismissal. 

PLAINTIFF was called and gave evidence in the oourse of 
which he said that his evidence at the inquiry was unfavourable 
to the management, The chairman of the Committee asked him 
to prepare a report with reference to extensions to the power 
house, and as to the adequacy of the transforming plant at the 
sub- station. He prepared it. He asked a firm of engineers for 
some particulars, and when their reply came into Mr. Bloxam'a 
hands, he said to witness, " What have the reports of the Committee 
got to do with you? You attend to your own work." Later Mr. 
Bloxam reported him for insubordination. At the Committee 
meeting the chairman told witness it was none of his business 
to get out reports; it was Bloxam's duty. Subsequently he 
apologised to Mr. Bloxam. After the committee meeting, Mr. 
Bloxam sent for him and told him not to leave the station, night 
or day. Witness could not get out for luncheon for three days, 
but after that the old regulations prevailed. Evidence was then 
given by the plaintiff as to the defendant directing him to remove 
the contents of his workshop from the residence as eoon as possible. 
The lathe was a small thing, and had been in the shop for seven 
years to the knowledge of Mr. Bloxam. It in no way interfered 
with the working of the place. Witness denied that the bursting 
of the turbine dynamo had anything to do with the working of 
the electrical side of the establishment for which he was respon- 
sible. The fire was due to spontaneous combustion in the coal 
bunker. In both cases Mr. Bloxam endeavoured to put the blame 
on witness and his department. 

On March 23rd plaintiff continued his evidence. Mr. J. A. Duff, 
a member of the City Council, and Alderman J. Tyrrell, who was 
chairman of the tramways and electricity at the time in question 
gave evidence, and at the conclusion of the plaintiff's case, Mr. 
Henry, K.C., for the defendant, asked his Lordship to rule that the 
alleged slander was spoken on a privileged occasion, and aleo that 
there was no evidence of actual malice. His Lordship raled that 
the words were spoken on a privileged occasion, bat refused to 
rule on the question of malice. Mr. Heary then openel the case 


for the defence, aud on the following day Mr. Bloxam gave 


evidenoe, The judge having put & number of questions to 
defendant, the Court rose for the day. 

In summing up on the 25th inst, the judge said that the 
plaintiff asked the jury to say that his reputation had been 
maliciously attacked, and that he must suffer bitterly if he did not 
put himself right with the pablic. The reputation of the defendant 
was aleo at stake, and the Belfast Corporation was also involved, 
The big question of the case was: did Mr. Bloxam make his report 
about Mr. Farrell to Alderman Tyrell and Councillor Duff merely 
to benefit the electrical department, or was there any other motive 
in his mind? Before the time of the inquiry there did not seem 
to be anything strikingly unpleasant in the relations of the parties. 
Plaintiff, who gave a good deal of evidence at the inquiry, was a 
man who evidently thought a good deal of himself. He had been 
asked to make a report, and for that purpose had applied to Messrs. 
Baboock & Wilcox. The reply went to Mr, Bloxam, who asked 
Mr. Farrell for an explanation, and acoording to plaintiff Mr. 
Bloxam shook his fist at him. Proceeding, his Lordship said the 
gravamen of the charge was the accusation by Bloxam to Alder- 
man Tyrell and Councillor Duff that Farrell was a danger to the 
station. 

The questions submitted to the jury, with their ans wers, were as 
follows :— 

1, Did the defendant speak the words complained of ?—Yes. 


2. Did he speak them honestly believing the same to be true 


o. 

3. Do the said words mean that the plaintiff had been guilty of 
gross misconduct and negligence in the discharge of his official 
duties, and was incompetent and unfit to be superintendent of the 
electrical station, and was deliberately interfering with the har- 
monious working of the said Belfast electrical station 7/— Yes. 

4. Were the words spoken maliciously 7— Yes, 

E. What damages, if any, should the plaintiff te paid — 4500. 

A verdict for the plaintiff was entered accordingly. 


FREEMAN vr, EDWARDS BROS. 


IN the King's Bench Division, on Monday (March 27th), Mr. 
Justice Shearman heard the settlement of this action, in which 
the plaintiff claimed damages for alleged slander. Mr. Harold 
Simmons, for the plaintiff, said that the action had been settled. 
Plaintiff answered an advertieement and saw a man named Davie, 
who offered him a situation provided hedeposited £25. A business 
in electrical fittings was opened at Kentish Town, and Mr. Freeman 
was appointed manager at £2 53. a week. Davis was an agent for 
the defendants for the supply of electrical appliancea, and the 
business, as far as counsel knew, was really carried on by means of 
deposita from other people. Davis gave orders to the defendanta 
in the name of the plaintiff, and when plaintiff's salary became in 
arrears Davis persuaded him to purchase the business, most of the 
purchase price being the arrears of salary and plaintiff's deposit. 
In April, 1915, the defendants wrote to Mr. Freeman for payment 
of the debt for appliances ordered by Davis, which plaintiff, 
naturally, repudiated, and correspondence ensued in which it was 
suggested that the plaintiff had improperly obtained the gooda. 
However, since then they had realised the position in which the 
plaintiff was when the goods were ordered, and they now desired 
to withdraw all imputations against the plaintiff. The record 
would be withdrawn, each party to pay their own costs. 


Couneel for the defendants agreed to the settlement, remarking 
that when they wrote the lettera they believed what they 
said was correct. Since then they had realised that they had been 
wrong. 

His Lordship allowed the settlement to be recorded, and said he 
thought the difficulty arose through a mieapprehension. 


— ——— —— 


GERMAN TELEPHONE Co.’s CoNTRAOTS DISSOLVED. 


IN the King's Bench Division, on Monday, Mr. Justice Bray heard 
an action brought by the Lancashire and Yorkshire Private Tele- 
phone Co. Ltd. who carry on business at Queen Street, Albert 
Square, Manchester, against the Telephon and Telegraphenbau 
Gesellschaft G.m.b.H. and Mr. H. Fold, of Ftankfort-on- Main. 
Germany, asking that the Court should grant declarations to the 
effect that certain agreements between the plaintiffs and the 
defendants were determined by the outbreak of the war. 

For the plaintiffs Mr. Disturnal, K C., and Mr. Green appeared, 
and the defendants did not enter an appearance. 

Mr. GREEN, in opening the case, said that the defendants were 
manufacturers of an apparatus for telephonic communication in 
works and offives, and before the war broke out they secured the 
formation in this country of companies to acquire from them, and 
let out on hire in different parts of the United Kingdom, the 
apparatus and accessoriee. The plaintiff company was a body 
incorporated for the installation of private telephones, and in 1910 
it entered into agreements with the defendants to deal with the 
defendants’ apparatus withia a specified area for a period of 35 
years, and to pay the defendants a royalty. In consequence of the 
war it was altogether impossible to carry out the contracte, and 
the plaintiff company asked for a declaration that the contracts 
had been determined by the war. 

MB. FREDK. THOS. JACKSON, managing director of the plaintiff 
company, deposed that he had disclosed to the Publio Trustee Mr. 
Fald’s interest in the company, and the amount due to the 
defendant company for instruments supplied. The plaintiff oom - 
pany had hired out a number of instruments, and, in order to keep 
them in working order, it was necessary to have spare parte. It was 
impossible to get these from Germany, and, therefore, in order to 
carry on their business, the plaintiff company must have power to 
enter into contracte with firms in England. 

Mr. JusTICE Bray: Is that one of the things that this agree- 
ment prohibits you from doing ? 

The WITNESS : Yes. 

MB. JusTICE Bray made the declarations asked for. 

There was a second oase, in which the I. T. C., L*d., proceeded 
against the Telephon and Telegraphenbau Gesellschaft G.m.b.H. 
aud Mr. Hug» Mayer, asking for declarations of a similar character. 
The oase had relation to similar agreemente, and in this instance it 
was intimated that the area covered by the agreement was London 
and practically the whole of the South of England. 

His LORDSHIP made similar declarations. 

A third case was brought by the New Pystem Private Telephone 
Co., Ltd., against the Deutsch Privat Telephon Gesellschaft, and 
similar declarations were also made. 


.THE PRODUCTION OF CONSTANT HIGH 
POTENTIAL WITH MODERATE POWER 
OUTPUT. 


AN article on the above subject, by Mr. A. W. HULL, appeared 
in a recent issue of the General Electric Review, of which 
the following is an abstract :— . 
Up to the present time only two methods have been avail- 
able for the production of constant high potential, viz., the 
electrostatic induction machine, and the combination of 4 
large number of low-voltage D.C. generators in series. 
The electrostatic induction machine was invented simul- 
taneously by Holtz and Toepler in 1865. Machines have been 
built, having 20 movable and 20 stationary disks, which can 
gererate as much as 80 milliamperes. But surface leakage 
becomes so great at about 50,000 volte that it is usually impos- 
sible to exceed this voltage. l 
Some recent machines with special composition plates will 
give 4 milliamperes at voltages of nearly 100,000, and ca! 
deliver a little current even at 150,000 volts. The chief lirnita- 
tion of such machines, besides their sinall power, is that tbe 
voltage is not constant, but builds up indefinitely until: 
limited by spark-over or brush discharge. 
The combination of p.c. generators in series is used in 4 
few power installations where long-distance or underground 
transmission is necessary, and its chief disadvantage is that 
the generators must be mounted on insulated beds and driven 
with insulating belts or shafts. 
Recent developments in the field of electric conduction 
through vacuum, and especially the development and exten- 
sive use of high power X-ray tubes, have created a consider- 
able demand for a source of power that will furnish from 
1 to 50 Kw. at voltages between 10,000 and 200,000. The 
apparatus to be described was not designed to meet thie 
general demand, but as an accessory to a definite investigation 
on X-ray spectra. It has, however, proved so eatisfactory 9s 
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t» recommend itself for quite general use where constant 
high voltage of a few kilowatts’ power is needed. 

‘The method used was the rectification by kenotrons of 
high-tension alternating current, this rectified current being 
used to feed a high-voltage condenser of such capacity that 
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DIAGRAMS OF CONNECTIONS FOR THE PRODUCTION OF 
HIGH-VOLTAGE DIRECT CURRENT. 


it can supply the desired current during the part of each 
cycle when it is receiving nothing without having its voltage 
drop more than a small specified amount. In the present 
case the capacity used was much smaller than that necessary 
to keep the voltage fluctuations within the desired range, and 
these fluctuations, which were about 95 per cent. for full load, 


Fids. 3 & 4.—STANDARD KENOTRONS FoR RECTIFYING 20,000-VOLT 
AND 100,000-vorT ALTERNATING CURRENT. 


were damped out by the use of another small condenser of the 
saine eize and a small choking coil. The arrangement is shown 
in fig. 1. Single-phase alternating current of 2,000 cycles at 
150 volts is stepped up to the desired voltage by a trans- 
former T, rectified by kenotrons ki and ka and smoothed out 
by the condensers c; and Ca (0.001 microfarad capacity each) 
and inductance Lı and Lg (about 200 henrys each). The volt- 
age 18 measured by an ordinary voltmeter v in series with a 
10-megohm resistance. 

By this means it was possible to supply 5 Kw. at any volt- 
age between 10,000 and 100,000 volts with a voltage fluctuation 
of less than 1 per cent. This output could, if desired, be more 
than quadrupled by the use of 4 kenotrons instead of 2, and 
still further increased by the use of threc-phase alternating 
current. 

The generator is of the ''dynamotor" type, designed for a 
10-Kw. single-phase 2.000 cycle output, and operates on a 440- 
volt, three-phase, 60-cycle line. It can be built equally well 
to operate on any voltage, A.c. or D.c. 

The transformer is built for 75 KV. R.M.S. 
gap in the magnetic circuit, and when untuned takes 75 
amperes magnetising current. By the use of 50 microfarads 
capacity across the primary this is reduced to about 3 amperes. 

This use of an open circuit transformer makes it possible 
to use only one-half of each wave, as in the arrangement 


It has an air ` 


shown in fig. l, without appreciably distorting the voltage 
wave, and it gives a very convenient means of voltage control, 
viz., by varying the capacity it is possible to vary the voltage 
over the entire range from 40,000 to 100,000 volts. This is the 
inethod of control used. 

The kenotron has already been described in the ELECTRICAL 
Review.* It consists of a hot-ülament cathode and a metal 
anode, generally tungsten or molybdenum, which is eo thor- 
oughly freed from gas by intense heating during evacuation 
that no gas phenomena ever appear, even at 100,000 volts. 
Under these conditions the conductivity of the tube is entirely 
unidirectional, the current being carried only by the electrons 
emitted by the hot filament. 


FIG. 5.—Uprer Curve: a.c. Vourace (Base Line Bi). 
LOWER CURVE: RECTITIED Current (Base Line By). 


Figs. 3 and 4 show the types of kenotron, and fig. 5 shows 
the completeness of the rectification. On the positive half 
of the cycle the current and voltage follow the A.C. wave, 
the voltage drop in the kenotron being only 200 or 300 volts. 
On the negative half the current is zero, and the voltage drop 
in the kenotron is the full voltage of the A. C. wave. 

It is evident from the manner of operation of the kenotron 
that it has two advantages over other types of high-voltage 
rectifier, which make it especially adapted to the production 
of constant potential :— | 

l. It allows current to flow in only one direction, whatever 
the voltage may be. Hence, if used to charge a condenser 
it will feed current into the condenser whenever the a.c. volt- 
age is higher than that of the condenser, but will never take 
back anything it has given. A mechanical rectifier, on the 
other hand, is just as likely to discharge the condenser as to 
charge 1t, unless the timing is exactly right. 


FiG. 6.—DIAGRAM SHOWING ARRANGEMENT 
OF CONDENSERS. 


2. Being free from all lag, such as is inherent in a gas 
rectifier, and having no moving parts, it operates equally well 
at all frequencies. This is very important, as it allows the 
use of a A i generator which greatly reduces the 
amount of capacity that has to be used. For example, in 
order to obtain from 60 cycles the same power with the same 
constancy as that given by the 2,000-cycle outfit, viz., 5 Kw. 
with 3 per cent. fluctuation, it would be necessary to use a 
capacity of 0.35 microfarad, nearly 200 times the amount 
necessary for 2,000 cycles, and this would cost, at present 
prices, $35,000. 

Since no satisfactory high-voltage condensers are on the 
market, it was necessary to use a number of low-voltage con- 
densers in series. When eeries condensers are used on A.C. 
there is no tendency for the voltage to become unequally 
divided between them. With D.c., on the other hand, unless 
the leakage over each condenser is exactly the same, the 
tendency would be for the voltage to become more and more 
unequally divided between the condensers until, finally. one 
would break down, the process being repeated until all broke 
down. 

To avoid this, cach condenser was provided with a corona 
gap, such that leakage over it would be larger compared with 


The Kenotron Rectifier’: Etre. Rev., May "th, 1915, 
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all other leakage at the rated voltage. The arrangement is 
shown in fig. 6. The condensers are of paraffin paper, rated 
at 10,000 volts each, ten in series. The gaps are standard 
sewing needles spaced 1 in. between points, and in order to 
prevent injury to the gaps in caee of epark over, each gap is 
provided with a small resistance R in series with it. The best 
evidence of the effectiveness of this araog neni is that it 
has been in operation eight hours a day for eight months, 
often at 10 per cent, above rated voltage, without an accident. 
At 110,000 volts, i. e., 11,000 across each condenser, spark over 
across the gaps occurs quite frequently, but is mild and harm- 
less. At 100,000 volts, for which the gaps are set, it does not 
OCCUT. 

As regards inductance, the high-tension winding of a 
6.600/110-volt, 900-watt instrument transformer hae proved 
quite satisfactory as a high impedance. It is difficult to calcu- 
late or to measure the effective inipedance for a given fre- 
quency under operating conditions, because the actual current 
is an A.C., or, rather, a series of 4. C. components, super- 
imposed upon a D.C., and the effective permeability of the 
iron depends very much upon the degree of its saturation by 
the p.c. component. The best measurements obtainable indi- 
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Fio. 7.— Ful, LINE: 9,000-cycLk A. C. VOLTAGE. DOTTED LINE: 
RECTIFIED VOLTAGE AT TERMINALS OF CONDENSER C, (fig. 1). 


cate that the inductance varies from 1,000 to 200 henrys. 
The 10-megohm resistance consists of 1,000 voltmeter spools, 
10,000 ohms each, in series. They are mounted 1 in. apart 
on lattices of 4 in. by 4 in. hard wood, 100 to each lattice, 
and the lattices are spaced 3 in. apart vertically above each 
other. The whole unit is immersed in oil, but this would not 
be necessary where more space is available. 

The kenotron is a device of low resistance, 1,000 ohms, for 
current in one direction and infinite resistance for current in 
the other direction, and is entirely free from the lag and 
breakdown necessary to the starting of gas rectifiers. 

The condenser c is a simple electric reservoir which absorbs 
energy from the transformer, through the kenotrons, during 
za small part of each cycle, and delivers it to the circuit at a 
nearly conetant rate during the remainder. Its operation can 
best be understood from fig. 7, where the full curve repre- 
sents the voltage at the transformer terminals, and the dotted 
curve that at the terminals of ci. At the point a, on the peak 
of the A.c. wave, the condenser is charged to the full potential 
of the transformer. From this time on, for nearly a whole 
cycle, it receives nothing from tbe transformer, and ite poten- 
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Fic. 8.—UprERR CURVE: Constant POTENTIAL 50,000 VOLTS AT 
TERMINALS OF cg (Base Line Bi). 
Lower Curve: 2,000-cycLe PRIMARY VoLTAGE (Base Line B»). 


Fic. 9.—UrrrR CURVE: CONSTANT POTENTIAL 50,000 voLrs 
(Base Line Bi). 


LOWER Curve: 2,0%+cycte Primary Voitace (Base Line Bj). 


tial therefore falls at a given rate. At the point B the trans- 
former voltage becomes higher than that of c, and current 
again begins to flow through the kenotrons into cı. charging 
ir to the potential of the transformer at the point c, where 
the process of discharge begins anew. In practical cases the 
current js nearly constant. 

In a given case, if the total voltage is 100,000, in order to 
reduce the fluctuation to 1 per cent., or 1.000 volts, one would 
have to use 0.(25 microfarad capacity, if the inductances Li 
and Le (fig. 1) were omitted. The actual value ci + cg 
that is needed with the inductance is only 0.002 microfarad, 
which means a very great saving of expense, and demonstrates 
the value of using inductance. 

The maximum amplitude of the voltage fluctuation acrose 
C; is 25 per cent. at 100,000 volts and 50 milliamperes, and if 
we take this as the amplitude of the 2,000-cycle component, 
then the amplitude of this component at the terminals of c, 
would be 1/64 of 25 per cent, or less than à per cent. 

In like manner, the ratio of the amplitude of the second 
harmonic, the 4,000-cycle component at the terminals of C1 


and Cs Feo pecRrey comes out to be 1/256; it is evident that 
the higher harmonics need not be considered at all. l 

A word should be said about the effect of inductance with- 
out capacity in the position cs It is often carelessly assumed 
that inductance in a line will of itself absorb current fluctua- 
tions. It is evident from the above reasoning that this is truc 
only when the load itself has a low impedance. For small 
loads this is by no means the case, and for an X-ray tube ot 
the Coolidge type, in which the current is constant and in- 
dependent of voltage, the impedance is infinite for all loads 
and all frequencies. Hence, in this case, the use of induct- 
ances Lj and L, without capacity, or some other low impe- 
dance, in the position o: would be entirely ineffectual. 

The actual capacity used was C;=c.2=0.001, nearly twice 
the amount necessary to reduce the tluctuations to 1 per cent., 
and the oscillograms show that the fluctuations were actually 
about 4 per cent. 

If 60-cycle current were used instead of 2,000-cycle, the 
capacity nece to keep the fluctuations to 4 per cent 
would be, c=0.30 microfarad; oi =0.19 microfarad; c =. It 
imicrofarad. | 

The constancy of the voltage obtained under different condi- 
tions is shown by the oscillograms, which were taken with a 
water resistance load in series with the oscillograph coil 
across the line, the end of the line adjacent to the oscillograph 
being earthed. For voltages above 50,000, where the end of 


` the line could not be earthed, two water tubes of nearly 


equal resistance were used and the middle point between 
them was grounded. Oscillograms were then taken on both 
sides of the ground, in order to detect any asymmetry in the 
form of & current to earth. 

Fig. 8 shows the voltage obtained with the apparatu: 
arranged ae in fig. 1l, with a load of 50 milliamperes at 50,000 
volte. The fluctuations ecarcely ehow in the reproduction, but 
on the negative they measure about à per cent. Fig. 9 shows 
the results of using the two kenotrons in parallel, as in fig. 2, 
thus rectifying both half waves of each cycle. The baee line 
for the D.c. potential was made coincident with that of the 
primary wave. The film was run at high speed so as to 
resolve the 4,000-cycle or higher frequency fluctuations if anv 
were present, but no fluctuations whatever can be seen, even 
on the original negative. This increased smoothness produced 
by rectifying both halves of the cycle, which means doubling 
the frequency of the lowest A. C. component, was anticipated. 

In the oscillograms the primary A.c. wave shows no trace of 
distortion, even at maximum load, which is a strong advan- 
tage of the open magnetic circuit type of traneformer. 

y the use of three-phase 2,000-cycle current and six keno- 
trons it would be possible with present apparatus to furnish 
100 kw, at 100 xv. with the eame constancy as that of the 
5-KW. installation described above, and there is every reason 
15 believe that this can be increased to 1,000 Kw. in the near 
uture. 


—€—MÓ——À 
WAR ITEMS. 


Lighting Prosecutions.—Mr. S. Pauls, the borough elec- 
trical engineer of Middleton (Lancs.), was summoned at 
the local police court last week for a breach of the lighting 
restriction regulations. It was stated that shortly after 
O p.m. on March 6th, a constable saw light coming from 
the electricity works right into the roadway. On p 
inside the works he saw nine electric lights on at full. There 
was some brown paper on them, but they were not effectively 
shaded. When the attention of the defendant was drawn to 
the matter, he told the officer that they had done their best, 
and that they had expected blinds for the windows that dav, 
but had been unable to get them. A fine of 7s. was imposed. 

At Eccles last week, Ebenezer Deal, electrician, of Wel- 
lington Road, was summoned for a breach of the lighting 
restriction order. He stated that the only light in his 
shop was in the centre, and after an early warning had 
been given by the police another constable had told him it 
was now all right. He complained that he need not have 
been brought before the court if the present officer had in- 
formed him that further reduction of the intensity or reflec- 
tion was necessary. A fine of 5s. 6d. was im ; 

The City Press states that, at the Mansion House, for 
contravening the Lighting Order by means of a business 
advertisement lighted by electricity, Charles Brownhill, 84. 
St. Paul's Churchyard, was fined 40s. 

Companies to be Wound Up.—Further companies which 
are to be wound up under orders of the Board of Trade 
include the following:— 

United Berlin and Frankfort India-Rubber Co., Ltd., 11a. 
Upper Thames Street, London, E.C.. manufacturers of india- 
rubber goods, etc. Controller: P. D. Leake, 25, Abchurch 
Lane, London, E.C. 

Ship Carbons, Ltd., 5, Chancery Lane, London. E.C.. 
dealers in carbons for electric lamps. Controller: William 
Hancock, 90-91, Oueen Street, London, E.C. 

Schoen Bros., 29-30, Cock Lane, Snow Hill, London. 
E.C., agents for the supply of electrical goods. Controller: 
J. W. Barratt, 19a, Coleman Street, London, E.C. 

Fischer Ball and Bearings Co., Carlton House, High 
Street, Birmingham, manufacturers of ball bearings. Con- 
troller: H. Heaton, 95, Colmore Row, Birmingham. 
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Exemption Applications.—At the Southwark Tribunal, on 
Monday, Messrs. Burdette & Co., electrical and mechanical 
engineers, applied for the absolute exemption of three elec- 
trical improvers. The men had already been given ten 
groups. Mr. Ferne, on_behalf of the applicants, pointed 
out that the Minister of Munitions had stated that men in 
this trade should be kept in the country. The men were all 
skilled or semi-skilled in electrical fitter’s work. The appli- 
cations were refused. 

The Southport Tribunal, on March 24th, refused an appeal 
by the Southport Tramways Co. on behalf of a tram driver. 
It was urged that his was a certified occupation, and that 
conditional exemption had already been granted to a driver 
who had since joined the Royal Engineers. 

At the Sheppey Rural Tribunal, Mr. W. E. Charlton, 
manager of the Sheerness and District Electric Power and 
Traction Co., applied for exemption for one inspector and 
three motor-’bus drivers. Short terms of exemption were 
given to two drivers, but it was decided to take no action 
with regard to the inspector and one of the married drivers, 
as the groups to which they belong have not yet been called 


up. 

Pit the Hastings Tribunal an electrical and mechanical 
engineer claimed on the ground that he was in a starred 
trade. The application was refused, it being remarked that 
he must have been starred under a misconception. 

At the Chester-le-Street Tribunal an electrical engineer, 
of Birtley, applied for exemption on the ground that he was 
in a certified occupation and that he was carrying out a 
contract at munition works. At the beginning of the war 
he had five men, but now only had a lad. Temporary ex- 
emption to April 30th was granted. 

At the Sunderland Tribunal a man, aged 19, asked for 
temporary exemption to enable him to pass his final exam- 
ination three months’ hence as a wireless telegraphist. The 
case was adjourned for a week, so that it could be ascer- 
tained what instructions had been issued by the Government 
in regard to students of wireless telegraphy. 

At the Gloucester Tribunal Mr. Corson supported claims 
for the exemption of four electrical workers employed by the 
Corporation. One of the claimants was exempt by reason 
of his occupation, another was considered to be indispen- 
sable and was given until September 30th. Of the other 
two, one, a storekeeper, was given until September 80th, 
and the other, a motorman, was given until April 15th. 

At the Islington Tribunal a twenty-year-old student of 
electrical engineering, studying at a college in Kensington, 
asked for exemption. It was suggested that a young man 
with the applicant’s knowledge should place his services at 
the disposal of the country, as other students had done. The 
application was refused, and the young man then said that 
he desired, under those circumstances, to be trained as an 
officer of the Royal Engineers. E 

Before the Dover Tribunal the Deputy Borough Engineer 
applied for W. J. Marley, a driver of one of the electrical 
scavenging vehicles. He was 20 years of age. Six months’ 
exemption was allowed. 

At the Barrow Tribunal William Drysdale, electrical 
engineer, made an annlication in respect of an electrical 
wireman. The employer stated that he had lost 17 men since 
war broke out, and if this one were taken, he would have 
to close his establishment. He was engaged on Government 
work. Temporary exemption was granted until July Ist. 

At the Bexley Heath Tribunal Gilbert North, electrical 
and mechanical engineer, managing director of the Dickin- 
son Electrical Manufacturing Co., and foreman mechanic. 
applied for total exemption. Exemption was granted con- 
ditional on applicant continuing to act as foreman mechanic. 

Electrical Wages at the Pulitoff Works.—In regard to the 
suspension of work at the Pulitoff works which, according 
to Reuter, was discussed by the Duma with closed doors, 
the Minister of War is reported as stating that on February 
ith the men in the electrotechnical workshops demanded 
70 per cent. increase in wages. This was refused as exorbi- 
tant, and a strike having broken out, the military authorities 
closed the works. but having come to an understanding with 
the electricians, they posted notices saying that men would 
again be taken on. Work was then resumed. Later, 
trouble occurred in other departments, and the works were 
closed on March 7th and placed under the Ministry of War. 
since when they have been idle. 

Trading with the Enemy.—In the“ London Gazette," for 
March 24th, there appear amended lists of persons and 
bodies of persons in the following countries with whom or 
which trading is prohibited. Many additional names are 
given, including a number of electrical firms:—Argentina 
and Uruguay. Brazil, Ecuador. Peru, all countries in Cen- 
tral and South America. Netherlands, Netherlands East 
Indies, Philippine Islands, Portugal, and Spain. These lists 
are sent to H.M. representatives in the several countries. 
and they will notify British Consular officers, to whom per- 
1 7 may apply for information as to the names on 
the list. 

Use of Electric Torches Forbidden.—Intimation has been 
given by the Beverley‘ authorities that the indiscriminate 
sale of electric torches and flash lamps is now forbidden, 
and that no person may use them in the streets or open 
country between sunset and sunrise. The penalty for in- 
fringement of these restrictions is six months’ imprisonment 
or a fine of 2100. 


. After-the-War Trade.—At the annual meeting of the Bir- 
mingham Chamber of Commerce, to be held yesterday, the 
following resolution was to be proposed by the Mavor:— 
* That this general meeting of the Birmingham Chamber 
of Commerce stronglv urges upon his Majesty's Government 
the necessity for their taking, in conjunction with the Gov- 
ernments of his Majesty’s Dominions. definite and immediate 
steps for the purpose of fostering and safeguarding the com- 
merce and industries and the natural and material resources 
of the Empire, and preventing any possibility of a return to 
pre-war conditions. 

It is now announced that M. Bonar Law will attend the 
Allied Economic Conference as well as Mr. Runciman. 

A Coming Problem.—A matter of some interest to muni- 
cipal bodies, who decided to keep open the situations of 
employés who enlisted, was raised at a meeting of the Burv 
Tramways Committee last week. The tramways manager 
reported that men formerly emploved in the tramways depart- 
ment were now being discharged from the Army, and some 
of them had been rendered unfit for their old duties. He was 
unable to find sufficient light work for those discharged, and 
asked for instructions on the matter. The nuestion was 
remitted to the General Purposes Committee for considera- 
tion. 


Haslingden and its Contractors.—When a resolution was 
introduced, at Haslingden Town Council, on March 23rd, 
asking that body to join in a resolution not to trade with 
enemy firms, Councillor Waddington said the Council had 
business with a well-known electrical firm whose capital was 
largelv German at present. Under the new Act they had 
the privilege of clearing out the German element, however, 
and if they did that it would become purely an English firm, 
British controlled. If those steps were not taken, Hasling- 
den Council ought to finish trading with them. 


Tramways and Ministrv of Munitions.—In response to the 
application of the Bolton Tramwavs Committee, the Ministrv 
of Munitions has issued a certificate, declaring that the 
supply of tramwav facilities is of importance for the purpose 
of carrving on munitions work. This means that the depart. 
ment and its emplovés are subject to the provisions of the 
Munitions of War Acts in regard to leaving work and 
strikes. A similar certificate has been issued to the South 
Lancashire Tramwavs Co. 

After.the-War Electrical Manufacturing in Russia.—The 
A. E. G. works of Riga have been removed to Karkoff. Work 
has alreadv been begun there in cented premises, where 
about 2.000 men are emoloved, all from Riga. When in full 
work the number will be raised to 4,500. The company is 
planning to introduce, after the war. the production on a 
large scale of small electrotechnical equinment, such as 
before the war came from abroad. chiefly Germany. 

Exports to China.—The ‘‘ London Gazette (March 24th’ 
contains a further list of persons and bodies to whom export« 
to China mav be consigned. 

Controlled Establishments.—-The number of controlled 
establishments has been increased to 3,337. 


BUSINESS NOTES. 


Catalogues and Lists. — PRITCHETT & GOLD AND 
ELECTRICAT. Power STORAGE Co.. LTD, 82. Victoria Rtreet, 
London, S. W —4An exvanding binder has been nrenared containing 
a number of recently ieaued pamphlets givine full information 
yesnecting tha company's storage batteries for lighting and power. 
B 10 deala with the use of storage batteries in central a'ations and 
factories ; R 11 gives notes on the capacity and efficiency of storage 
batteries: B12 given a specification of cella, standa and fittings 
for hatterion for lighting and nower installations; B13 in devoted 
to &ccumula*or accessories: B 14 relates to accumulators in plara . 
boxes; and B15 to sccumnlatora in wood boxes. Copies of these 
puh'icationa ^an be obtained on anplication. 

Messrs. Poorgy & AUSTIN, Westminster, K W.—Folder giving 
particulars of “Panda” electric oumning plant. 

THE BRITISH THOMSON-HovusTON Co.. LTD. Rngby.— Price liat 
No. 5.318, of sicht veges, giving in their usual form illustrated 
particulars, dimensions, and prices of automatic control for electric 
cspstana and winches, 


A French Amalgamation.—It is stated that the 
Société dea Tréfileriea du Havre has decided to amalgamate with 
the Société Electron. Métallurginue de Froger. The effect at the 
combination will be to permit the former to obtain more easily the 
supplies of aluminium which are needed, and of which the Jatter 
in a large producer. whilst at the ame time the electro-metal- 
lurgical onmvany will be able to atiliae ita power resources to a 
greater extent. The capital of the Havre company is to be 
Íncrensed, 


Monometer Furnaces.— THE MONOMETER MANUFAC- 
TURING OO.. LTD.. of Bivmingham.tare aupnlvine their Monemeter 
patent furnsoea, melting furnanes, and hardening furnaces and heat 
controllers for a larre number of important factories in the 
Provinces and in London that are engaged in the melting, &c., of 
lead, Admiralty metal, aluminium, tin, zinc, &c. 
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Cape Asbestos.—THE Care ASBESTOS Co., LTD., whose 
factory, employing about 250 hande, is situated at Barking, 
Essex, has been working day and night for some months 
past. Thecompsny, besides owning large Blue Asbestos mines in 
South Africa, possessess factories also in France aud Italy, and thus 
forms a link in the commercial "entente" between the three 
countries, We are informed that 96 per cent. of the shares are 
under British control, and Lady Wernher, one Of the principal 
shareholders, has demonstrated her loyalty to this country by 
subscribing for approximately £1,000,000 War Loan Stock. 


Electrical Trade at Johannesburg.—The Imperial 
Trade correspondent at Johannesburg reports that electrical 


materials are being purchased as fast as they are being received in 
Johannesburg. 


Concerning Discounts. —The references to this subject 
which have been appearing in our Correspondenoe columns 
have attracted the attention of sales departments, with beneficial 
effects. We have received from Mesars. W. T. Henley's Telegraph 
Works Co., Ltd., a booklet which is described as their answer to 
the discussion— we will not call it the indictment. The booklet 
contains. in convenient form, particulars of conductors as adopted 
by the Engineering Standards Committee (V.R. insulation), and 
net prices for taped and braided wires and cables and the Henley 
wiring system, per mile and per yard, without any discounts, 
though the successive discounts on which the net prices are based 
are given in a footnote. Here isan excellent example, only slightly 
marred by an intimation that all prices are subject to a certain 
slight advance; we commend it to the trade in general. 


Bankruptcy Proceedings.—W. D. BIRKETT, factor 


of electrical goods, of  Arnside, Windsor Avenue, Whitley 
Bay, Northumberland.— At Newcastle-on-Tyne Bankruptcy 
Court, on March 23rd, this bankrupt came up for 


examination. The statement of affairs showed liabilities expected 
to rank amounting to £294 and a deficiency of £175. In reply to 
the Official Raceiver (Mr. Chae. Woollett), the debtor stated that 
he was engaged a3 a commercial traveller for about three years 
prior to June, 1915, when he commenced business as a factor of 
electrical goods under the style of the Northern Wholesale Elec- 
trical Supply Co., in Whitley Bay, with capital amounting to £6. 
He had also £20, which he borrowed from his wife and repaid to her. 
He denied that he had represented to any one that he had capital 
amounting to £250. Keen competition, and being unable to obtain 


goode owing to the war, were the causes of his failure. The 
hearing was adjourned. 
Book Notices.—“ Science Abstracts.“ Vol. XIX, 


Part 3. March 25th. 1916. Sections A and B. London: E. and 
F. N. Spon, Ltd. Price 1s. 6d. each. 

„British Destiny.“ By Mr. D. N. Dunlop. 
Publishing Co. Price 3s. 6d. net. 


Dissolutions and Liquidations,—Messrs. J. W. 
WILLOUGHBY X E. WIL cox, electrical engineers, of 44A, Trafford 
Road, Salford. — Messers. J. W. Willoughby and E. Wilcox have dis- 
solved partnership. All debts, &o., respecting the electrical business 
will be attended to by Mr. Wilcox, who is continuing in business as 
Edward Wiloox & Co., electrical and mechanical engineers and 
contractors, at Central Buildings, Trafford Road, Salford. 

PARANA POWER SYNDICATE, LTD.—AÀ meeting is to be held on 
May 3rd, at 1, Cornhill. E. O., to hear an account of the winding 


London: The Path 


up from the liquidator, Mr. L. Maltby. 


MESSRS ALFRED GRAHAM & Co.. St. Andrew’s Works, Crofton 
Park, and Kilmorie Works, Forest Hill, London, electrical engi- 
neers.— Messrs, A. Graham, J. A. L. Dearlove, and E. A. Graham 
have dissolved partnership. The Messrs. Graham will attend to 
debts, &c., and continue the business under the same title. 

ADNIL ELECTRIC Co., LTD.—The report of the Offi:ial Receiver 
in this matter has been issued to the creditors and shareholders, 
and will be referred to in our next issue. 


Trade Announcements, — THE ELECTRICAL ENGI- 
NEERING AND EQUIPMENT Co., LTD., of New Oxford Street, W. C., 
announce that their stores will be closed for stocktaking from 
April lst to 7th. 

THE KEIGHLEY GAS AND OIL ENGINE Co., LTD., have removed 
to Imperial House, Kingaway, London, W.C. 

We are informed that on the 22nd inst. Mr. Handel Booth, 
M.P., took over the sole management of Mesars. W. B. Haigh, 
Gruban & Co. Ltd. of Oldham. Mr. J. Gruban placed his 
resignation in the hands of the directors, and ceased all connection 
with the company. 

For Sale.—.\s announced in our advertisement pages 
to-day, Messrs. Fuller, Horaey, Sons & Cassell are offering for sale 
by tender, in one lot, the assets of the Float Electric Co., Ltd. 
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LIGHTING AND POWER NOTES. 


Aberdeen.—The Electricity Committee reports that the 
number of units generated during February amounted to 1.373,750, 
an increase of 255,130 units over the amount generated for 
February last year. The increase was the largest for any month 
during the lest 21 years. 

The Committee has decided to meet the directors of the Great 
North of Scotland and the Caledonian Railways in connection with 
the charge for the supply of electricity, 


Abertillery.—Paice IxcREAsE.—The District Council 
has decided to increase the price of electricity by $d. per unit. It 
was reported that there would be a deficit of £2,303 on the elec 
tricity undertaking for the year. 


Australia. — The carrying out of the Wollongong 
(N.S.W.) electric lighting scheme has been deferred ; the average 
price tendered amounted to nearly £9,000, which was about £3,000 
in excess of the consulting engineer's estimate, A modified scheme 
has now been suggested, and the matter has been referred back to 
the Lighting Committee for further report. 

The inauguration of the electric lighting scheme for the muni- 
cipality of Coonamble took place recently. The installation 
will provide 9,750 C. P., at an annual cost of £443. The oost 
of the installation is estimated at between 47, 000 and £8,000. 

The formal inauguration of the Doncaster (Vic.) electrio light 
ing scheme took place last month. The scheme has been installed 
at a cost of £1,750, and an extension is now being carried out to 
Doncaster East, at an estimated cost of £1,000. The local Council 
has been guaranteed against loss on the scheme for a period of five 
years by a Committee of ratepayers. About 60 houses have already 
been connected with the mains, and others are wired in readiness 
for connection.— Melbourne Age. 

The electric lighting scheme for the Blue Mountains (N.8.W.) 
towns of Lawson, Wentworth Falls, and Springwood has been 
deferred pending the passing of the new Local Government Bill 
and the conclusion of the war. 

The Melbourne City Council has been notified that the 5,500-xw. 
turb)-generator on order from the British Westinghouse Co. bas 
been requisitioned by the British Government ; as the growth of 
the demand next winter is likely to be less than originally 
estimated, the Electric Supply Committee does not anticipate that 
the non-delivery will cause any serious difficulty.— Tenders, 


Aylesbury.—PRnickE INcREASE.—The U.D.C. bas in- 


creased the price of current for lighting by 10 per oent., and for 
power by id. per unit. 


Birmingham.—The Electric Supply Committee has had 
under consideration the operation of the coal clause in agreements 
with H.T. consumers, Messrs. Cadbury have intimated that 
although their agreement does not include the coal clause, they 
are willing to pay for current at the rates in force under the new 
agreements, and the Committee hopes the example will be followed 
by other H.T. consumers. As regards the effect of the shortage in 
coal supply, the Committee has been able to maintain the output, 
and is hopeful that, with the advance of spring, its difficulties will 
be overcome.— Birmingham Daily Pot. 


Bispham.—SrREETr LicHTinc.—Instead of paying the 
Electricity Committee £400 per annum for current for street 
lighting purposes, the Highways Committee has decided to pay for 
current for public lighting, at the rate of 23d. per unit. It was 
stated that there had been little public lighting for the last two 


years, and the fresh arrangement was much more satisfactory 
than the old one, 


Blackpool.— Despite lighting restrictions, the supply of 
electricity for private lighting during February increased by 11,736 
units, which was practically counteracted by a drop of 11,408 units 
for public lighting. However, increased traction supply amounted 
to 28,432 unita, For the last 11 months there has been a decrease 
of 293,658 units sold, as compared with the same period of 1914-16. 


Bo’ness.—Plans of a proposed addition to the generating 
station at the distillery of James Calder & Oo., Ltd., bave been 


approved by the Dean of Guild Court, The addition is estimated 
to cost £6,000. 


Canada.—The new Hydro-Electric Commission has been 
appointed for the city of Ottawa, in terms of the new Act passed 
at the last session of the Ontario legislature. It consiste of James 
A. Ellis, appointed by the city, with the Mayor ez officio, and an 
appointee of the Ontario Hydro-Electrical Commission. 

The big wheat crop in the West and the splendid prices received, 
and the possibilities of a bigger crop and even better prices this 
year, is begetting confidence, so much so, that many of the 
Western towns which have allowed public utilities to remain in 
statu quo in the last three years, are taking steps this season, to 
extend and improve the various municipal electrical planta. 


Chatham.—Pricr IN CREASE.— The Kent Electric Power 
Co. has further advanced the price of energy by 13} per cent. a: 
from April lst. Reduced rates for special supplies and discounts 
have been withdrawn, and a revised scale of charges has been 
fixed for apparatus on hire. 


Chelmsford.—E.L. CHarces.—The Electric Supply 
Corporation has informed consum rs of electricity that, from the 
end of the March quarter, a minimum charge will be made for 
electricity of 88. 14d. per quarter for any quantity up to 15 unite 
(for cash payments this will be reduced to 7s, 6d.). After the first 
15 units the charge will be 64d. per unit, less $d. cash discount. 


Chile.—Permission has been granted to the Chile 
Exploration Co. (a United States syndicate) to install a 5,000-volt 
overhead transmission line from Chuquicamata to El Banco, and 
to the San Salvador station of the Antofagasta-Bolivia Railway, 
covering a distance of about 51 miles, — Board of Trade Gazette. 


Crayford.— SrREET Licutinc.—The P.C. has a 


a draft agreement with the West Kent Electric Oo. for pablie 
lighting at the new estates opened out in the parish. 
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Clifden (Co, Galway).—At a recent meeting of the 
District Council it was stated that £300 expenses had already been 
lacurred in connection with the electric lighting schems tor the 
town, and the Clerk was instracted to furnish details to the L.G.B., 
as requested by it. 


Continental. — SWITZERLAND. — The distinction of 
utilising the highest fall of water (1,640 metres) in a hydroelectric 
works in Switzerland now belongs to the Usine de Fully, recently 
completed ; the highest previous cases were the plant at Orlu, in 
the Eastern Pyrenees, with a fall of 925 metres, and the Vouvry 
Usine in Canton Valais, 917 metres. The installation has ben 
carried out for the Sooié'é d'Electrochimie, of Paris, from the plans 
of M. A. Boucher, to whom was due the design of the other two 
works. The plant inoludes 3,000.H.P. turbines built by Messrs, 
Picard-Pictet, the high-pressure pipes feeding the turbines having 
a total length of 4,625 metres. 


Dartford.—Price INcREASE.—The U. D. C. has decided 
to Mores the charges for current as from April let, by 20 per 
gent. | 


Darlington.—Yxar’s WORKNG.— The Electricity and 
Light Railways Committee recently reported an inorease of £2,300 
in the revenue of the electricity undertaking. Revenue from the 
supply of electricity for lighting was almost the same as in the 
preceding year, but there was an increase of £3,000 in the amount 
received for the supply of power. The increased cost of fuel and 
the increase in rates and working expenees generally amounted to 
about £4,000, and the profits are about £2,000 less than antici- 
pated. It was decided that the available profits should be placed 
to a reserve fand. Last year £3,000 was transferred from the 
electricity undertaking for rate relief. 8 


Dumfries.— The Sanquhar and Kirkonnel Collieries, 
Ltd., are extending their operations, and constructing a haulage 
road vn new screening plant, both of which are to be electrically 
operated. 


Dundee,— Gas Works Power PLANT. — The gas 
manager recently reported to his Committee that the cost of 
running the electric plant at the gas works entirely by their own 
generating plant for 12 months would amount to £152 ; as com- 
pared with this, the cost for running with the pablio electrio 
supply, allowing for a weekly run of thegas works plant as stand-by, 
amounts to £78 per annum. 


Edinburgh.— PLANT ExTENBION.— The T.C. has adopted 
the recommendation of the Electric Lighting Committee for addi- 
tional expenditure on the McDonald Road station, amounting to 
£11,000. The Council has agreed to the acceptance of estimates 
for the building and steelwork of the new generating station at 
Portobello, amounting to £30,570. 


Halifax,— RATE RELIEF.— The chairman of the Finance 


Committee, in moving the adoption of the estimates for the next 


12 months, and the levying of a total rate of 10s. 4d. in the £, 
stated that the profit from the Corporation electricity. works was 
£14,355, and from the tramways £14,014, which, with the profit 
from the gas department, represented 9°03 per cent. on the gross 
capital expenditure. ! | 


Haslingden.—Bu.Lk SuPPLy.—The Council has been 
informed that the Accrington Corporation, which is under agree- 
ment to supply the Council with electricity in bulk, has now 
agreed to Haslingden obtaining a supplementary supply from 
the Rawtenstall Corporation, Terms have been arranged which 
will be no higher than those charged by Accrington. 


High Wycombe,—Streer Licutina.—With reference 
to the dispute regarding the public lighting contraot between the 
U.D C. and the Electricity Co., the former body has decided to let 
the matter stand over pending the result of the appeal in the case 
of the Leiston Gas Co. and the Leiston U.D.C., it being made olear 
that the Council will not be bound by the result. The company 
had asked for payment of £100 per quarter for standing charges, 
153. per lamp per quarter for lamps used, and the existing contract 
to be extended for the period of restricted lighting. 


Ipswich.—New PrANT.—The T.C. has adopted the 
recommendation of the Electricity Committee to install an induced 
draught fan in connection with the boiler plant at the electricity 
works, at a cost of £850. 


Itchen.—Prov. ORpER.—The Council has decided to 
apply to the Board of Trade for an extension of the period for the 
eleotric lighting order, until three years after the termination of 
the war. 


Leyton,—PRicE INCREASE.— The Electricity Committee 
recommends that the charges for electricity be increased as 
follows :—An addition of 15 per cent. upon the amount of each 
quarterly account for private lighting, power and heat ; an addi- 
tion of 5 per cent. upon the amount for public lighting and 5 per 
oent upon the amount for current supplied to the tramways. The 
Committee pointed out that of the total of 3,400 consumers, there 
were 2.320 quarterly accounts, the annual income from which was 
under £5 each ; if the average were taken at £2 103., the 15 per 
cent. increase would only represent the meter rent, which was 
abolished in 1910. 


London.— WoorlwIcH.— The Finance Committee of the 


B.C. es with the suggestion of the Treasury that the expen- 
diture of £3,290 to cover capital expenditure on mains, trans- 


formers, &c., should be met from the rates, having regard to the 
heavy charges which have already fallen on the rates in connection 
with the undertaking. Application is to be made to the L.C.C. 
for sanction to borrow £24.785 for a 3,750-Kw. turbo-alternator . 
with boiler, switchgear and accessories; £2,330 for transformer 
plant, switchgear, &c., and £385 for mains. 


Ripon.—E.L. Scoemes.—The Northern Counties Elec- 
tricity Sopply Co. has informed the T.C. that it cannot, under 
present circumstances, consider the establishment of an E.L. scheme 
for Ripon ; the Harrogate Corporation. has replied to the same 
effect. The Electricity Committee, therefore, considers that no 
ee can be served by extending negotiations for the 
presen 


Southampton. — Paice INCREASE. — The Electricity 
Committee recommends the Corporation to increase the charges for 
lighting, power and heat by 10 per oent. from Midsummer next, 
and that the increased charges in respect of the tramways com- 
mence as from April Ist. 


Stratford-on-Avon. — ELECTRICITY Prices. — The 
Electricity Co, has approached the T.C. for permission to increase 
the charges for lighting from 6d. to 6d. per unit, and the matter 
has been referred to a Special Committee for report.. 


Tasmania.—Mr. C. T. Milne, H.M. Trade Commissioner 


for Australia, reports that while in Tasmania at the end of last 
year he bad an interview with the general manager of the Tas- 
manian Government hydro-electric department with reference to 
the scheme which is now in process of realisation. This scheme 
has in view the utilisation of water power derived from the Great 
Lake and its conversion into electrical power for distribution at 
Hobart and throughout the Island. It is expected that at least 
26,000 actual H.P. at the turbine shafts could be generated for 12 
hours per day or 39,000 actual H.P. for eight hours per day, and 
it is believed that tbis can be increased eventually to 70,000 H P. 

O wing to the difficulty in obtaining delivery of certain parts of 
the machinery, the completion of the installation (which has oost 
about £350,000) has been delayed, but the general manager stated 
that he fully expected that the work would be completed this 
month (March) or early in April. 


West Ham.—The Corporation has been recommended 
to apply for sanction to the borrowing of the following amounts 
for electricity purposes: — Mains, £8,000; transformers, £5,000; 
cables, &., $11,000 ; linking up connections, £4,500; generating 
station, £3,275. It ia proposed to defray the item of £1,000 for 
electricity meters direct out of revenue. The Corporation is also 
recommended to adopt a coal clause in connection with the supply 
of current to the tramways department, the rate of payment for 
which was fixed in 1913, when the price of coal was 11s. 6d. per 

^ ton, at ‘75d. per unit. The clause will operate as and from 
November let last. In view of the results of the working of the 
undertaking for the nine months ending December. 31st last, the 
borough treasurer reports that he has agreed with the engineer 
(for the purposes of fixing the district rate) a figure of £16,000 as 
the estimated deficiency for the year, in addition to a further 
£4,300 for the allowances to men on active service. 


TRAMWAY and RAILWAY NOTES. 


Australia.—The Victorian Railways Department has 
appointed an “ Economy Board,” and in several directions there is 
to be a heavy curtailment of expenditure. The electrification 
scheme is to be restricted, and various other works are to be held 
over. 


Blackpool.—TRaArric RETURNS.—From April 1st of 
last year to March 16th of this year the tramway receipts have 
amounted to £77,506, an increase of £3,253, by comparison with 
the similar period of the previous financial year, 

The Tramways Committee has had under consideration the 
question of renewing the lease of Dickson Road tramway to the 
Blackpool and Fleetwood Tramroad Oo., and also the lease to Black- 
pool and Lytham Tramways Committee. There was a feeling in 
favour of the Corporation working all thesections within the borough. 
When the present leases expire, two or three years hence, the pro- 
babilities are that the Corporation will introduce a service of 
through cars, though it does not follow that outside tramway 
undertakings will be prohibited from entering the borough. 


Continental.— Russ14.— ELECTRIC RAILWAY SCHEMEs. 
—Two electric railways were approved in 1914 by the Russian 
Government—namely, the Petrograd Northern E'ectric Railways 
Co., promoted by O. N. Herding, and the Petrograd Electric 
Auxiliary Lines, promoted by F. A. Lipsky. Permission to form 
companies was granted on condition that at least 50 per cent. of 
the share capital should be paid up not later than a year there- 
after, but, owing to the war, this condition could not be fulfilled, 
consequently the promoters have approached the Government, 
asking for an extension of time. The Minister of Finance 
and the Minister of Communication have signified their wiiung- 
ness to grant this, and the condition is to take effect one 
year after the ratification of peace between Russia and her present 
enemies, The approved extension now goes before the second 
department of the Imperial Council for confirmation. 
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Darlington, — YEar’s WonkriNG. — The Corporation 
tram waya show an increase of revenueof about £1,000, but the work- 
ing expenses have increased by £500, and special items account for 
another £500. The deficiency on the year's working is £1,000, 
as compared with £1,900 in the previous year. 


London.—The L. C. C. has applied to the B. of T. 
to extend the time for the construction of the junction line to 
connect the existing tramways ia Mitcham Road with those in 
Southoroft Road. 

À tramway accident, which was fortunstely unattended by 
serious results, occurred on the Southern LC.C. tramways on 
Monday, when a car as»ending Dog Kennel Hill, East Dulwich, 
for some reason rau backwards, leaving the track at the bottom, 
and after passing through a fence came to a stand in an adjoin- 
ing field. No glass was broken, though the front of the car was 
damaged. 


Stanley. — DELAYED Tramway EXTENSIONS. — The 
U.D.O. has decided to lodge an objection with the B of T. against 
the application of the Yorkshire (West Riding) Electric Tramways 
for an extension of the period to March 19th, 1918, for the com- 
pletion of the lines as yet unconstracted, viz., Wakefield to Alver- 
thorpe, a portion of line from Rothwell to Oalton, and a portion of 
the Ardeley line. 


West Ham.—It is proposed to defray the cost of doubling 
the Connaught Road terminus track (£970), and making good the 
carriageway of B:ckton Road (£350), out of revenue. 


TELEGRAPH and TELEPHONE NOTES. 


Atlantic Cables.—The French Ministry of Posts has 
denied a German report that seven of the trans-Atlantic cables 
had been destroyed, and. that only two remained serviceable. The 
situation, it is declared, is normal, and commanication between the 
countries of the Allies aud Nor:h America is being kept up regu- 
larly by 16 cables, not nine. 


Canada.—Telephone communication has been opened by 
the Bell Telephone Co. between Montreal and Vancouver, a dist ince 
of 4,227 miles, by way of the Uaited States lines.— T. and T. Age. 


Italy.—In the seven years from 1907 to 1913 the 
Italian State Telephone Administration has spent 23,000,000 lire 
ou the State telephone system, Of this sum, 13,600,000 lire 
stands fur imports from abroad. In another seven years, says 
l’ Elettrotecnica, a sum of 90,000 000 lire will be expended on lik; 
objecta, under the powers conferred hy the Calissano Law. British 
and French manufacturers will have the opportunity to secure a 
share in such future orders for material as the Italian Government 
may be comp2lled to place abroad. 


New Zealand, — According to an American Consular 
report, daring 1914 12 n-w telephone exchanges were opened by 
the Government in New Z»aland, ani the namber of exchange 
connections increased by 4,816. A length of 2,136 miles of wire 
was added to tbe telezraph and interurb in telephone system, aud 
34,325 miles of wire to the telephone exchaage local system. The 
telephone service ín Auckland is rapidly being changed to the 
automatio system, the instrum»ata for whioh are coming from the 
U.S.A. 


Storm Interruptions. —The stormy weather of the 


pas5 week played havoo with the overhead telegraph and telephone | 


lines of the whole country, and the underground lines proved 
invaluable, preventing the isolation of many towne. The worst 
effects were exp2rienced in the Midlands and West of Eiglaud, the 
interruptions to cominanication being the worst for 30 years. The 
telegraph lines along all the great railway systems suffered very 
reve ey, and many tran: were delayed for several hours owing to 
the disorzanisit'on of the sigaalling sarvise. The damage was due 
to the accumulation of snow on the wires and the prevalence of 
exceptionally high wincs. 


Telegrams to the Forces. —The Postmaster-General 
announces the provision of special facilities for week-end letter 
telegrams to members of the British Forces in places abroad other 
than France and Belgium. 


United States.—The report of the American Telephone 
and Telegraph Co. for 1915 thows that the gross revenue of the 
Bell eys’em, not including the connec'ed independent companies, 
was 8239.900, 000, an increase of over 813.900 000 over 1914. After 
allowing as provision for depreciation $44,900,000, tha available 
surplus was $56,200,000, of which 818,100,000 was paid ia interest 
and 32,00, 00% was paid in dividend’. Tae net permanent capital 
obligations of the whole system outstanding in th» hands of the 
public amount t) $736 156,756, although the telephone plante 
stood on the kooks on Date nbe 31st at $880,068,520 and their 
pppraisal value i- over $51,000 090 iu exea of the book value. It 
is estimated that 857,000,000 will be spent in plant additions 


„ring the current year.— 7. and T. Age. 


Wireless Telephony.—4According to the Revue Elec- 
trique, the American Telephone and Telegraph Co. has recently 
succeeded in establishing telephonic communication, by means of 
Hertzian waves, between Seattle and Yokohama, a distance of 7,800 
kilometres, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—SvpNEy.—May 1st. Two 300-Kw. turbo- 
alternators, condensers, switchboard, &o., for the pumping station 
at Ryde, for the Metropolitan Board of Water Supply and Sewerage 
at Sydney. * 

May 3rd. N. S. W. Railways and Tramways D:partment. One 
2,500-Kw. turbo-alternator, for Zara Street, Newcastle, power 
house. Specifications (204.) from the Engineer's office, 61, Hunter 
Street, Sydney.* 

May 24th. N.SW. Government Railways and Tramways. 
16/600-volt D.c. motors for tramway stores, Randwick.* 

MELBOURNE. — April 11th. City Council. 533,000 arc lamp 
carbons, See ‘Official Notices March 26th. 

April 18th. P.M.G. 8,500 fuses.“ 

April 26th. Victorian Government Railways. Car-lighting 
material—cablea, switches, fuses, &o.* 

May 10th. Victorian Government Railways. Motor-generator 
set and accessories for battery-chwrgiug of baggage trucks.“ 

TAMWORTH (N.S.W.).—May Ist. Additional generating plant, 
ewitchboard, mains, &c, in connection with the municipal 
electricity undertaking. Specifications from Mr. V. G. Kable, 
Town Clerk, Council Chambers. | 


Edinburgh.—April 3rd. Midlothian and Peebles Dis- 
trict Asylum, Rosslynlee. Stores, including electrical fittings. 
Forms from Olerk and Treasurer, 19, Heriot Row, Edinburgh. 

April 1st. Corporation. Maintenance of telephone ani elec‘ric 
bell installations: City Superintendent of Worke. Engineers’ 
stores, electrical material : Resident Electrical Engineer. 


Keighley.—April 3rd. Concrete foundation work for 
5,000 Kw. turbo-alternator at Coney Lane electricity works. Mr. 
H. Webber, Electricity Offices. 


Manchester, — April 1st. Electricity Committee. () 
Low- pressure water and exhaust steam pipes, valves and supports; 
(5) valves for circulating water pipss. Specifications from Mr. 
F. E. Hughes, Secretary, Electricity Department. 


Salford.—April 3rd. Concrete foundations for 5,000-Kw. 
turb;-alternator. Borough Electrical Eagineer. 


Spain.—April 13th. The municipal authorities of San 
Feliu de Gaixols are inviting tenders for the concession for the 
electric lighting of the town during an unnamad period. 

May 19:h. 60 years’ electric tramway concession at Bilbao, to 
connect the existing system with the Irala- Berri district, Au 
option on the concession is held by the Sociedad Tranvii Urbano de 
Bilbo. The contract will probably be plased with a Spanish 
concern, but material will have to be purchased abroad.—Z. of T. 
Journal. 

Te idera have lately been invited by tha municipal authorities of 
Banolas (Province of Gerona) for the concession for the electric 
lighting of the town daring a perioi of five years. 


Warrington.— pril 11th. 
Committee. Motors and transformers. 82s "OffioiAl Notio’ 


to-day. 


Specifications for tha items marked " can ba seen at ths Bosrd 
of Trade Commercial! Intelligaase Brauch in London. 


Electricity and Tramway 


1 


CLOSED. 


Australia.— The following contracts have been placed :— 
P.M.G.'s DEPARTMENT, N.8.W. 


300 table.pattern common p. c. type telephones, 150 ditto wall sets, and 
50 portable telephones, £1,111.—James Paton & Co. 

400 automatic wall-pattern common-battery telephones, £1,095. — Automatic 
Telephones (Aust.), Ltd. 

50 miles of twisted-pair conductor wire, £162.—J&mes Paton & Co. 

ay. proe ong with lightning arrestere, 4 J, 437.— B: itiah General Electric 

O., 
P.M.G.'s DEPARTMENT, VICTORIA. 

210 common-battery wall-pattern telephones. E657; 240 table-pattern ditto, 
£120, —Automatic Telephones (Aust), Ltd. 

400,000 insulators, £6,250.— Common w.al:h Art Pottery Co. Pty., Ltd. 


VICTORIAN RAILWAYS. 
J4-ton electric crane with accessories, for Bendigo goods traffic, £1,187.— 
Babcock & Wilcox, Ltd. - : 
Iostallation of automatic sprinklars and thermostats, £4,314. — Wormald 
Bros. —Tenirre, 
SypNEY.—The Ele:tric Lighting Committee recommends the 
aco ptance of the following tenders .— 
High-t*nsion cable testing outfit (Specification 423): Section A, £495: 
Section B (alternative tender), £521; Section C, £785; Section D, 2341. 
—Aust. General Elect:ic Co. 
Weather.proof copper cable (Specification 4325), £690.—B.I. & Helsby 
Cables, Ltd. 
With regard to the tendera recsived for the 33,000-volt outdoor 
transformers ani switchgear, the city electrical engineer reports 
that conditions have somewhat altered since he made his reoom- 
mendations, and it is now improbable that the Coan sil will require 
curing the next two months any additional 33,000-volt trans- 
formers and switcbgear. He recommends that the firms who have 
tendered bs informed that the Council does not propose to accept 


any tender at present.— Tenders, 
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London,—BaTTEBSEA AND IsutNGTON.—These Borough 
Councils have placed contracts for meters for the ensuing twelve 
months with Me sra. Chamberlain & Hookham, Ltd. 

BATTERSEA.—The Electricity Committee recommends that the 
tender of Messrs. Callender's Cable & Construction Co, be accepted 
for the supply of bitumen for one year. 

WILLESDEN.—The U.D.C. hae been recommended to accept the 
tender of Messrs. Wateon, Marsh & Co., Ltd., for re-wiring Block D 
at the Borough Hospital. 


Sutton-in-Ashfield.—U.D.C. Tenders accepted: 


Single cylinder, enclosed type, self-lubricating engine, direct coup'ed toa 
1:55-kw. dynamo, £75; switchboard, £10; lamps, &c., £25.—General 
Electrio Co., Ltd. 

Wiring firemen’s houses for bells, £90.—Geo. Cooper, Mansfield. 


West Ham.— Under existing circumstances the buying 
of transformers is very restricted, but as the engineer considers it 
desirable to continue to purchase under contract against any 
requirements which may arise for war or other work, the Corpora- 
tion has been recommended to extend the British Westinghouse 
Co.'s contract for a further two years, with the addition of a 
sliding scale based on the cost of iron and labour. 


Whitehaven.—T.C. Earthenware troughs for a year, 
Mesers. Doulton & Oo., Ltd. 


FORTHCOMING EVENTS. 


London Association of Foremen Engineers.—Saturday, April Ist. At 
8 qm At Cannon Street Hotel, Cannon Street. Paper oa Copper 
Alloys, with Notes on Brass Foundry Practice,” by Mr. H. L. Reason. 


Royal Institution of Great Britain.—Saturdays, April 1st and 8th. At 
8p.m. At Albemarle street, W. Lectures (IV and V) on " Radiations from 
Atoms and Electrons," by Prof. Sir J. J. Thomson. 


Society of Engineers.—Monday, April 8rd. At 5.80 p.m. At Caxton Hall, 
Westminster, 8. W. Paper on Modern Coal and Coke Handling 
Machinery,“ by Mr. J. B. Lister. 


Ceuncil for the Organisation of British Industry.—Tuesday, April 4th. 
At 4 p.m. At the School of Technology, Sackville Street, chester. 
Lecture on “ Industrial Research," by Mr. A. P. M. Fleming. 


Institution of Electrical Engineers (Manchester Local Section).— 
Tuesday, April 4th. At 7 p.m. At the Engineers’ Olub, Annual general 
8 gence on Recent Researches in X-rays," by Sir E. Ruther- 

9 . . LJ 

(Western Local Section).—Monday, April 8rd. At the Merchant 
Venturers' Technical College, Bristol. At 5 p.m., annual meeting j paper 
on “The Hire and Maintenance of Direct-ourrent Motors,” by . H. 
Joseph. At 7 p. m., dinner. 


Association of Supervising Electricians.—Tuesday, April 4th. At7.15 p.m. 
At 8s. Bride's Institute, Bride Lane, E.C. Paper on “A.C. Motors,” by 
Mr. H. C. E. Jacoby. 


Roatgen Society.— Tuesday, April 4th. At 8.15 p.m. At the I. E. E., Victoria 
Embankment, W. C. Papers on “A Chronograph Constructed to Work 
with the Electrosoope,“ by Mr. P. J. Neate; ' The Enclosed Tungsten Aro 
as a Source of Ultra-Violet Light,” by Mr. B. H. Morphy and Mr. 8. R. 
Mullard ; Experimente with a Coolidge Tube,” by Mr. E. Sohall: A New 
on of the Ionisation Method of Measuring X-rays," by Mr. H. E. 

n orne, 


Faraday Society.—Thursday, April 6th. At 8p.m. At the Royal Societ 
of Arts, 55 Street, Adelphi, W. C. Lecture on The Making of a Biz 
Gun, by Dr. W. Rosenhain, F.R.8. 


Chemical Society.—Thursday, April 6th. At 8.90 p.m. At Burlington House, 
y, W. Ordinary scientiflo meeting. 

North-East Coast Institution of Engineers and Shipbuilders.—Friday, 
April 7th. At 7.89 p.m. At Bolbeo Hall, Newoastle-on-Tyne. General 
meeting. 

North of England Institute of Mining and Mechanical Engineers.— 
Saturday, April 8th. At 3 p.m. At Neville Hall, Newcastle-on-Tyne. 
General meeting. 


NOTES. 


The Batti-Wallahs’ Society, — This Society held ite 
annual general meeting on March 20th. Mr. H. T. Harrison is 
president for the year. Mr. F. Pooley is secretary and treasurer, 
and Mr. Greenly is entertainment seoretary. 


An Electric Bullet Extractor.—Experiments have 
been carried out with a new method of extracting bullets, with the 
continuous aid of X-rays. The room is darkened, and an X-ray 
tube is placed below the o ting table, throwing the shadow of 
the bullet and the surgeon's forceps on a fluorescent screen which 
is fixed above the patient, so that the operator can indirectly see 
what he is doing. In order to avoid the danger of gripping 
arteries, &o., together with the bullet, the jaws of the forcepe are 
insulated from one another, and connected in circuit with an 
electric bell; hence, when both jaws of the forceps close upon the 
bullet, the bell rings, but if any structure intervenes between the 
bullet and either jaw, the bell is silent, and the operator knows 
that the conditions are not right for the extraction of the bullet. 


Trade Union Differences.—According to the Morning 
Post a conference between the Executive Committees of the Miners' 
Federation of Great Britain, the Amalgamated Society of Engineers, 
and the Electrical Trades Unions, respecting the demand of the 
miners that engineers and electricians employed at collieries should 
become members of their Federation, took place in London last 
week, A joint committee was appointed to draft a scheme for the 
settlement of the differences between the Unions. 


Chief Technical Assistants’ Association,—The first 
annual general meeting of this Association took place on Saturday, 
March 18th, atthe Tavistock Hotel. The Chairman referred to the 
satisfactory resulta of the first year's work of the Association, and 
the following officers were elected for 1916: - Chairman, J. T. Baron; 
vice-chairmen, T. K. Richardson and W. Young; committee, 
H. F. J. Thompson and J, H. Parker ; hon. treasurer, J. R. J. Bowden ; 
hon. secretary, A. P. MacAlister. We understand that the member- 
ship includes practically every deputy electrical engineer in Greater 
London and, in the large stations, the senior technical assis tanta, 
and as consequently it will no longer develop, it has been possible 
to define exactly the scope of the Association. As it is associated 
with the Associated Municipal Electrical Engineers (Greater 
London), questions of policy are not dealt with by the deputies’ 
association, they having resolved between themselves to hold 
monthly meetings, at which papers on technical mattera are read 
and discussed, thus ensuring that by the informal discussion of 
matters of vital interest or importance to central station engineers, 
a thorough interchange of knowledge and experience is arrived at 
which can only have one ultimate result, viz, the general better- 
ment of the undertakings whose staff is included in the member- 
ship. During the past year the following papers have been read 
(and, where the subject permitted, discussions have taken place) :— 

The Chairman, in his opening address, embodied details of the 
undertaking at St. Pancras. l 

H. F. J. Thompeon: The Advisability or not of Earthing the 
Neutral of a three-phase High-tension System, and the Best Method 
of so Earthing”; also discussion on “Safety Devices on High- 
tension Systems.” 

J. H. Parker: Discussion upon Station Economies." 

D. M Mason: The Principle of High-Tension Switchgear from 
a Central Station Engineer's Point of View.“ 

W. E. Bradshaw: The Advantage and Disadvantage of the 
Various Systems of Laying Mains.“ 

During the coming year it is anticipated that further discussions 
will take place. The meetings will be held at the Tavistook Hotel, 
Covent Garden, on the following dates, unless otherwise arranged, 
at 8 o'clock : Saturdays, April 15th, May 13th, Jane 10th, July 8th, 
September 9th. We have received a copy of the Rules of the 
Association. Undoubtedly there is a good field for such an 
Association, and we hope that the intentions of those connected 
with it, that it shall tend to the elevation of the profession 
generally, will be realised. 


Wolves in Other Dress.— As an example of German 
" glimness" we may c-mmend to the attention of our readers an 
important dispatch. sent to the Australian Premier from the Trade 
Commissioner to the East, stating that it has been brought to 
notice that certain German firme in Japan have commenced doing 
business in Japanese nsmee, the followiog being the cases so far 
brought to notice, the Japanese name being given in parentheses :— 
Yokohama: Winckler & Co. (T. Miyabe), Bergmann & Co. (Nigo 
Shoten), Otto Reimers & Co. (Aeada Shokai), Becker & Oo. (Kato 
Gomei Kaisha). Kobé: Bergmann & Co. (Sawada & Ca.), M. Raspe 
and Co, (Kato & Oo.) Becker & Co. (Toyo Bussan Export Oo.), 
Oarlowitz & Oo. (Takashito), Winckler & Co. (Kabota Exporting 
Co.), Van Nierop & Co. (Tanaka T. Goda), V. Hermann, of 
Siemens, Schuckert & Co. (Kasai & Co.). The dispatch proceeds :— 
“It is highly probable that other German firms will do likewise, 
and endeavour to carry on business as usual with Australia and 
other British possessions. The Japanese laws, so far, afford no 
means of preventing trading with enemy subjects, but may, later 
on, come into line. As it is highly probable that the German firms 
above referred to, as also others, may endeavour to continue business 
with Australia under the cover of Japanese names, I advise that 
the strongest measures be adopted in Australia accordingly, and 
that the Commonwealth authorities should be approached on the 
matter. Eastern. Engineering. 


Dundee Electricians’ Wages.—Sheriff Laing, Aberdeen, 
who was appointed arbiter in the wages dispute between the Dundee 
Electrical Contractors’ Association and the Electricians’ Trade 
Union, was in Dundee on 23rd inst., hearing parties evidence. His 
award will be issued later. The electricians are asking an advance 
of 2d. an hour on their present rate of pay, which is 9d. an hour.— 
Dundee Courier, 


The Organisation of Science.—At the instance of the 
Royal Society, a conference was held last week at Burlington House 
to consider the advisability of forming a ‘Conjoint Board of 
Scientific Societies with a view to the organisation of scientific 
effort in the national interest. Delegates were present from 25 
societies, including the Iustitutions of Civil, Electrical, Mechanical 
and Mining Engineors, and a committee was appointed to draw up 
a scheme for presentation to a future meeting. 


Electro-Metallurgy in Finland.—<Aocording to the 
Wir Nyh the Eleotro-Metallurgical Go., of Ruokalacksy, has decided 
to construct an electro-metallurgical factory near the station of 
Nokia. The electric current will be supplied by the Nokia Co., 
which owns the electrical works near Vuoksenniska, 


German Tramway Fares.—A general meeting of the 
Association of Tramway and Light Railway Administrations, 
following conferences of local groups, has decided to approach the 
Imperial, Federal State and local authorities with a view to the 
general increase of the 10 pfennigs (1}d.) fare to 15 pfennigs (1 fd.) 
It is contended that the future prosperity of the undertakings 
depends upon the fares being raised, owing to the constant growth 
in the working expenses, | | l | 
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Electrical Trades Benevolent Institution. — The 
annual general meeting was held on Monday afternoon, at the 
Institution of Electrical Engineers. The year book, which had been 
prepared in the usual form, contained the report of the Executive 
Committee and the accounte for the year 1915. Owing to the 
war, the annual festival was not beld in 1915; due to the loss of 
this means of collecting, the income for the year was seriously 
affected, and no doubt the many other calls on the Iastitution's 
supporters, due to the war, have had a further adverse influence. 
The result of the year's work has been a net income of £663, out 
of which grants amounting to £149 have been paid, and the 
following investments made :—£100 3J per cent. war stock (sub- 
sequently converted into 4 per cent. stock), £94; £300 44 per 
cent. war stock, £295 ; total, £389. This brings the total of the 
invested funds to £8,116. The cost of printing, postage, &c., was 
somewhat higher than in the previous year, as it was necessary to 
send out an appeal in view of the fact that the annual festival was 
not held. Oa the other hand, the other expenses were considerably 
lower than in the previous year. Sir David Salomons and Mr, 
Hago Hirst have been appointed trustees. Owing to the fact that 
it was easier to find employment for those who applied for help, 
the number and amount of the grants for temporary relief was 
less than in 1914, but every person who applied, and who was 
qualified, received assistance. It is noted with regret that there is 
a falling-off in the number of persons making use of the collectors’ 
books. The Committee expressed their thanks to those collectors 
who had again so ably assisted, especially in view of the fact that 
their task this year was far more difficult than in previous years. 
The Committee hope that the heads of firms will give this matter 
their consideration, as every electrical firm ought to have a 
collector amongst the members of its staff. The Committee again 
expressed indebtedness to the I.E.E. for the use of rooms for 
holding meetings, and to the electrical Press for its continued 
valuable assistance. 

Lord Vaux of Harrowden presided at the annual meeting, and, 
in presenting the report and accounts for 1915, he drew attention 
to the verious drop in donations, the amount for the year being 
only £586, compared with £3,139 in 1914. The total income 
for the year was £886, which he thought, in the circumstances, 
need not be considered an altogether unsatisfactory state of affairs, 
In view, however, of the calls which were certain to come after 
the war, these receipta were totally inadequate. It was hardly to 
be expected that at the conclusion of the war all men returning 
would be at once absorbed into civil employment, and although, no 
doubt, large numbers would be able to return to the po-itions they 
ocoupied previously, which were being kept open by generous 
employerr, it was inevitable that this would not be so in every 
case, and the calls upon the Institution for pecuniary assistance 
would undoub‘edly be very great. The sum of £389 was invested 
last year, and it was felt that War Stock was the right investment 
at the present time. In 1915 the grants amounted to £149, a con- 
siderably smaller amount than in the previous year, but the 
reduction was due to the fact that it was less difficult at the 
moment to find employment for those requiring assistance. 
An appeal had been sent out by the President, Sir 
David Salomons, to a large number of persone, and it was to 
be hoped that all who received it would realise that 
they should do all they could for the Institution, notwithetanding 
the many other pressing claims upon them. Sir David Salomons 
had kindly accepted the position of trustee, and the securities had 
now been transferred into the names of Sir David Salomons and 
Mr. Hirst; the latter was appointed trustee in 1914. These two 
gentlemen, together with Mr. Justus Eck, were now the three 
trustees of the Institution. It was sad to notice the falling off in the 
list of the returns of collectors. In his opinion, every electrical firm 
should look upon it as a duty to see that one of their staff was a 
collector, who should also induce other employés and colleagues 
to become members. If only a sufficient number of people were 
interested in this way, it would be a most efficient means of 
obtaining contributions and increasing the membership. It was 
important to remember that it might become necessary one day to 
restrict the benefits conferred by the Institution strictly to ita 
own members, and for this reason it was highly desirable to 
increase the membership in every possible way, for not only would 
this allow the benefits to be spread over the industry, but it would 
also appreciably add to the income and possibly enable greater bene- 
fite to be conferred. The total number of members at the present 
moment was extremely small. He regretted the death at the 
Front of Mr. E. G. Byng. who had done a great deal of work for 
the Institation. The life governor whose contribution was shown 
in the accounts was Mr. W. B. Esson, and it was to be hoped that 
his example would be followed by others. In regard to the balance- 
sheet, the total investments now amounted to £8,117. The 
chairman concluded by again pointing out the necessity for 
increasing the investments, the amount being small compared 
with similar benevolent Institutions, 

Mr. Justus E:k, who seconded the adoption of the report and 
accounts, confirmed all that the chairman bad said as to the 
financial position of the Institution, and the need for increasing 
the membership and Subscriptions, He said he would like to point 
out a new possible source of income from companies before they 
closed their booka for the purpose of declaring dividends, and that 
was in connection with the excess profite tax. II: believed that 
all eub-criptions to the Electrical Trades’ Banevolent Institution 
would be considered as expenses of a business ; therefore, if a com- 
pany had £1,000 excess profits, and paid £500 of it into the funds 
of the Institution, it would oniy be taxing itself £250, whilst 
benefiting the Institution by £500. At any rate, this was worth 
trying. As the chairman had said, it would be necessary in future 
to restrict the benefits to members of the Institution, and in this 


connection he mentioned the instance of a mains superintendent 
who was not a member, but whose widow and two children had 
been as-isted by the funds. In this particular instance the Cor- 
poration employing the man stated that they had no powers to 
as ist in the matter, and he put this forward as supporting the 
appeal to all members of the industry to subscribe and become 
members of the Institution. 

The report and accounts were then unanimously adopted. 

Mr. H. Oppenheimer having retired from the Committee of 
Management, a vote of thanks was passed to him for his servicer. 

The following were re-elected members of the Committee of 
Management: — Messrs. Justus Eck, E. F. Johnson, P. A. Lundberg, 
W. C. Mountain, F. H. Nalder, E. A. Nash, W. R. Rawlings, L. G. Tate. 

Meesrs. Price, Waterhouse & Co. were re-elected hon. auditors, 
aud Mesars. Sugden and Hextall, hon solicitors. 

The last business of the meeting was to consider some proposed 
alt-rations in the rules. A Sub-Committee was appointed 18 
months ago, and decided upon certain alterations, which tend to 
make the rules a little clearer than they have been hitherto. Thus 
membership is now defined as life governors, governors, life membere, 
and other members, There is no alteration in the effect of the rules. 

The proposed alterations baving been adopted, a hearty vote of 
thanks to the chairman closed the proceedings. 


„E. V. C.“ Standard Batteries, — In the recent 
announcement of the Electric Vehicle Committee, relative to 
Standardieed overall sizes for lead-plate batteries, it should have 
been stated that the overall sizes agreed upon by the members of 
the Accumulator Manufacturers’ Section of the B. E. A. M. A. are the 
maximum sizes, the intention being that the dimensions shall cover 
any maker's oella containing each the same number of plates. This 
hae been done in order that vehisle makers may so construct the 
battery boxes on vehicles that cella of a specified number of plates 
of any make may be fitted. 


To Wireless Telegraph Engineers.—We are informed 


that more officers are required for the Corps of Royal Eogineers, 


Wireless Section. Candidates should forward their applications to 
Major A. Handley, RE., St. Martin's Gate, Worcester. It is 
essential that they should bave a thorough knowledge of the theory 
and practice of wireless telegraphy. In sending in their applica- 
tions candidates should state fully their training and experience, 
and whether they have had any previous military service. The 
term of service will be for the period of the war, and successful 
candidates will be required to serve at home or abroad. 


Institution and Lecture Notes.—Institution of 
Electrical Engineers.—The following have been nominated by 
the Council for the vacancies which will ooour on the Coancil on 
September 30th, 1916 :— l 

President.— Mr. C. P. Sparks. 

Vice-Pcesidents.— Messrs. R. A. Chattock and J. S. Highfield. 

Honorary Treasurer.— Mr. J. E. Kingsbury. 

Ordinary Members of Council, Members (Two Vaocancies).— 
Messrs, C. Bright, F.R.S.E., F. Gill, G. H. Nisbet, and W. Ll. Preece. 

Associate Members (Three Vacancies).—Mesers. F. W. Crawter, 
H. H. Harrison, and Wi B. Rawlings. 

Associates (Two Vacancies).—Messrs, J. O. Callender and J. 
Devonshire. 

Greenock Electrical Soclety.—At the annual general meet- 
ing the following office-bearers were eleoted :— 

Hon. President.— Mr. Alex. Norwell, 

P«esident, —Mr. Duncan Angus. 

Secretary.—Mr..F. B. Humphriss. 

Treasurer.—Mr. Wm. M'Gibbon. 

Association of Mining Electrical Engineers.—At a meet- 
ing of the Yorkshire Branch last Saturday, a paper on The 
Installation, Erecting, and Starting-up of High-Speed Machinery 
was read by Mr. J. A. MoLsy, hon. secretary of the Branch. 
At the next meeting, on April 29th, Mr. J. W. Harbottle will 
discuss the Whinney Leskage Deteotor.“ 

Mr. H. C. Crews, of Manchester, recently delivered & popular 
lecture on Electricity in the Home" before the Marple Literary 
Society, his remarks being illustrated by a demonstration of 
apparatus in use. 

Chadwick Public Lectures,.--In the last of a series of lectures 
on The Domestic Arterial System, at King's College for Women, 
on March 29th, Dr. Charles Porter dealt with warming and lighting. 
In connection with the former, he referred to the various advan- 
tages and disadvantages of coal, coal gas, and electricity as heating 
agents, and expressed the view that, of the three, that which most 
deserved the claim of being an hygi:nic heater was undoubtedly 
electricity. As regarded safety, cleanliness, and convenience, it was 
Bhead even of gas, in favour of which so many claims were 
adv: nced. In the matter of coet he showed that, so far as elec- 
tricity was concerned, installation was the great trouble, but where 
there was choice in any house as between coal, coal gas, and elec- 
tricity, he advised that it should fall on the last-named. The many 
advantages of central heating were also referred to, and it was 
made clear that much could be eaid in favour of its sdoption, even 
in the case of ordinary-sized houses, The suggestion was offered 
that in these days of gas and electric cookers and hot water heaters 
the kitchen raoge might very conveniently be abolished. Oae of 
the great difficulties in the way of its sbolition was the necessity 
for a fire in the kitchen; in this connection an appliance specially 
designed for use as a combined sitting-room fire, cooker, and water 
heater, was deecribed and greatly praised, being cheap to purohase 
and install, and economical and efficient in use. In relation to light- 
ing, the ordinary artificial agents were described, and their compara- 
tive advantages and disadvantages considered. In the view of the 
lecturer, electricity was the only bygienic artificial lighting agent. 
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Inquiries.—4A correspondent wishes to get into touch with 
the makers of low-temperature industrial electric farnaces, who can 
supply particulars of existing installations, 


Patents and Alien Enemies.—Application has been 
made to the Board of Trade by the Rapid Magnetting Machine Oo., 
Ltd., of Birmingham, for the avoidance or auspension of patenta Nos. 
14,082/08 and 29,230/11, issued to Ullrich, and 4,595/13, issued to 
Fried. Krupp A.-G. Grusenwerk, for magnetic separating apparatus, 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ V. E. C. 
—Orders for week commencing April 3rd, 1916.—By Lieut.- 
Col. Olay, V.D., Commanding. 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 

Monday, April 3rd.—Sections 1 and 2, Technical; Sections 
3 and 4, Squad and Platoon, Signalling Class and Recruits. 

Tuesday, April 4th.—School of Arms, 6 to 7 p.m. 

Thursday, April 6th.—Shooting for Sections 1 and 2 and Signal- 
ling Class. 

Friday, April 7th.—Sections 3 snd 4, Technical; Sections 1 
and 2, Squad and Platoon. Signalling Class and Reornits. 

Saturday, April 8th. —Uniform Parade at 2.45 p.m. 

Sections for Technical, Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street, S. W. 

Sections for Shooting, Parade at Miniature Ranges. 

Unless otherwise ordered, all Parades at Chester House, Eccleston 
Place, 8.W. 

E. G. FLEMING, 
Company Commander and Acting Adjutant. 
38D BATT. (OLD Boys) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, March 30th, 1916 :— 

Battalion Parades.—Saturday.—The Battalion will Parade out- 
side Baker Street Station at 2.30 p.m., and proceed by train to 
Wembley Park Camp, for Parade ander Company Officers, Guard 
duties will be practised. 

Sunday (firat Sunday in the month).—The Battalion will 
Parade, as strong as possible, at St. Pancras Station (Midland), 
at 9.10 a.m., and proceed by train to Chiltern Green, for Field 
Operations with other units. In the afternoon a march past will 
take place. l 

The Battalion will arrive at St. Panoras, on the return journey, 
about 6.15 p.m. 

North London men can travel (single tickets advisable) from 
King's Croes, 8 50 a.m.. to Luton Hoo, calling at Finsbury Park, 
8.59, New Barnet, 9.14, Hadley, 9.20 a.m. 

Musketry.—Practice will take place at Bisley on Saturday next, 
the 1st prox., for the Inter-Battslion Match. Targets will also be 
available for other members of the Corps wishing to shoot. 
Names must be sent in to the Musketry Staff before 12 noon, 
Friday. All men prooeeding to Bisley must Parade, in uniform, at 
12.45 p.m., No. 6 Platform, Waterloo Station. 

The Acton Range will be open on Saturday, 1st prox., at 2 p.m. 
Members wishing to shoot must send in their names to the 
Musketry Staff by first post Saturday morning. 

A. G. JoriNmB, Major and Adjutant, O.B.C. 


New Ignition Plug Factory. — According to the 
Commercial Motor, the Lodge Sparking Plug Co., Ltd., of Birming- 
ham, is engaged on the erection and equipment of a new factory 
for the production of its well-known plugs, on a scale if required, 
of 10 millions per annum. 


Appointment Vacant, — Station engineer for the 
Southern Command, Salisbury. See our advertisement pages to- 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRICAL REVIEW posted as to their movements. 

Central Station and Tramway Ofſicials.— The Battersea 
B.C. is recommended to grant the following increases to 
officers in the electricity departinent :— 

Mr. MAGRATH, mains assistant, from £125 to £132 10s. per annum; Mr. 
KwNicHTS, installation inspector, from 4.117 10s. to £125 per annum; Mr. 
Abus, clerk, £100 to £107 10s.; to take effect from January Ist last. 

The West Ham Corporation is recommended to appoint Mr. 
KING, nominally power representative, to the position of power 
constructional superintendent at a salary of £156 per annuin, 
plus commission according to scale. 

The Coventry Tramways Committee recommends the Cor- 
poration to increase the salary of Mr. T. R. WHITEHEAD, engi- 
neer and manager of the undertaking, from 4500 to £000 
per annum. . | 

The Bray U.D.C. has agreed to increase the salary of its 

electrical engineer, Mr. W. J. U. SOWTER. mE 

The Greenock Corporation has approved -of the Electricity 
Committee's recommendation to advance the salary of Mr. 
W. B. Smrt, first assistant, bv £25 per annum. 

Mr. Caas. W. Sat, A. M. I. E. E., borough electrical engineer 
of Torquay, has been gazetted as Second-Lieutenant, Royal 
Engineers (Territorials), London. His private address 18 
“ Glenside,” Teignmouth Road, Torquay, 


General.—Mr. Sypney F. WALKER has removed to 85, 
Shakespeare Avenue, Alexandra Park, Bath. 

Mr. E. O. Catrorp, chief electrician and keeper of the 
Platte Fougére Lighthouse since 1909, is leaving to return to 
the Edinburgh & District Tramways Co., Ltd., in whose ser- 
vice he was engaged before going to Guernsey. 

Mr. F. K. Cooks, secretary of the Unbreakable Pulley and 
Mill Gearing Co., Ltd., has been appointed secretary of the 
Cheshire Society in London, the former secretary having 
resigned and joined H.M. Forces. We have received a very 
interesting Year-Book of the Society, containing a list of 
members. 

The marriage was solemnised at Blackburn, on March 23rd, 
af 91 5 WILFRED PiICKUP, electrical contractor, and Miss Sarah 
5ccles. 

Mr. W. WHITE, a London representative of the General 
Electric Co., Ltd., has received an appointment in the Aero- 
nautical Inspection Department of the War Office. 

Mr. A. W. Empson, who has been serving in the Motor 
Machine-Gun Service for nearly a year, has recently been 
promoted to the rank of sergeant. Mr. Empson was pre- 
viously chief engineer at the Merida electricity works, 
Yuentun, which position he resigned in order to come home 
and join the Army. 

Roll of Honour.—Private NichoL Aas HicGiNs, of the 7th 
Battalion King's Royal Rifles, formerly a motor fester em- 
ployed at the Salford electricity works, has been killed in 
action. 

Sergeant R. H. Warp, of the 6th Queen's Royal West 
Surrey Regiment. reported killed in action in France, was, 
at the outbreak of war, engaged with Callender's Cable and 
Construction Co., Ltd. 

Obituary.—Mn. Geo, ALFRED NraLE.—The death is an- 
nounced of Mr. Geo. Alfred Neale, for many years connected 
with the electrical department of the Hull and Barnsley Rail- 
way Co. He was responsible for several innovations in relation 
to railway signalling by electricity. 

Mr. F. W. Lacey.—We regret to learn of the death, which 
occurred on March 24th, at the age of 60 years, of Mr. 
Frederick Willian. Lacey, who was for 27 years borough 
engineer of Bournemouth. 

Will.—The late Mr. Joun Woop, of Messrs. Mosses and 
Mitchell, left £14,304. 


NEW COMPANIES REGISTERED. 


Marshall and Plumtree, Ltd. (148,369) — This company 
was registered on March 23rd, with a capital of £2,000 in £1 shares, to 
carry on the business of an electric light company in all its branches, and 
that of electricians, engineers, &c., and to adopt an agreement with E. Mar- 
shall and J. S. Plumtree. The subscribers (with one share each) are: E. 
Marshall, 8, Netheravon Road, Chiswick, W., electrical engineer; J. S. Plum- 
tree, 39, Vallance Road, Alexandra Park, N., electrical engineer. Private 
company. The number of directors is not to be more than three; the first 
are E. Marshall and J. S. Plumtree. Qualification, 200 shares. Remuneration 
as fixed by the board. Registered office: 20, High Holborn, W. C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Engineering and Arc Lamps, Ltd.—A memorandum of 
satisfaction to the extent of £1,000 on March Ist, 1916, of debenture dated 
May 26th, 1911, securing £6 000, has been filed. 


Hong-Kong Tramway Co., Ltd.—A memorandum of satis- 
faction to the extent of £23.400 on various dates between January 19th and 
March 2nd, 1916, of trust deed dated July Ist, 1913, securing 195, 000. has 
been filed 


Electric Furnaces and Smelters, Ltd.—A memorandum of 
satisfaction on various dates from May 31st, 1913. to November 30th, 1915, of 
debentures (no dates given) securing £9,200, has been filed. 


Priestman Bros., Ltd.—Particulars of £5,000 debentures, 
created February 25th, 1916, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: Freehold and leasehold land and fixed machinery, subject to exist- 
ing mortgage on part of frechold properties, securing £1,200 and the com 
pany's undertaking and other property, present and future, including uncalled 
capital, canking alter a prior lien debenture for £10,000. No trustees. 


Webb Lamp Co., Ltd.—Particulars of £1,500 debentures, 
created December 30th. 1914, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the amount of the present issue being £1,000. Pro- 
perty charged : The company’s undertaking and property, present and future. 
No. trustees, ne 

C. W. Hacking and Co., Ltd.—Particulars of £600 deben- 
tures, created February 18th, 1916, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the whole amount being now _issued. 
Property charged: The company’s property, present and future, including un- 
called capital. No trustees. 


CITY NOTES. 


Metropolitan Electric Supply Co., Ltd. 


MR. W. Harrison Cripps presided on March 22nd, at Salis- 
bury House, E.C., over the annual meeting of this company. 
The proceedings lasted over two hours, and the great hall was 
filled with shareholders. 
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The CHAIRMAN, in proposing the adoption of the report, said 
the capital expenditure showed an increase of just over £30,000 
in the year. The bulk of the capital they had been spending 
in the past few yeare had been employed in laying mains, 
poring up plant, and generally providing for their increasing 

usiness in the western area, and it was some years before they 
got an adequate return. The gross revenue showed an in- 
crease of £14,000. He thought the increase was some- 
what remarkable, considering the difficulties under which 
they had been working. Owing to the Government 
regulations as to lighting they had lost a very large 
amount of that part of their revenue. It was 20 per cent. 
less than it was in the year before the war, which meant a 
loss in revenue of something like £33,000. With such a loss, 
and with & considerable increase in costs, it was very satis- 
factory that they were able to make a considerable advance 
in their gross income, and some increase in their net 
income. e costs showed an increase of about £13,000. 
Almost the whole of that was due to coal, and lately they 
had had to pay something like 30 per cent. more for coal 
than in 1913, and even then it was of a very inferior 
quality. The chairman drew the attention of the share- 
holders to a large cartoon on the walls, showing the figures 
of the other electric supply companies in London from their 
published accounts, and said that all the companies men- 
tioned were either in their district or touching their borders. 
He pointed out that they had all had losses to a certain extent 
during the year, and at most of the meetings the chairmen 
told their shareholders that it was a very fortunate and 
lucky thing that their losses of revenue were so small. One 
of their competitors—although they worked in perfect har- 
mony with them—the Ccunty Co., said at their meeting that 
they had done as well, if not better, than any other company: 
That was said by the managing director, and it was perfectly 
true when he made the statement, as the accounts of this 
company did not come out until a few days after. There was 
one company which had done better than any of those men- 
tioned, and it was the only one which had made an actual 
increase during the year, and that was the Metropolitan Co. 
They were carrying forward £27,000 out of their net revenue 
to reserve, which otherwise could have been divided as divi- 
dend. It was the largest amount they had ever placed to 
reserve in any one year, and was £5,000 more than last year. 
They gave the matter great consideration, but none of them 
knew what wae going to happen month after month during 
this terrible war, and it was considered wise to keep a little 
bit more in hand in case of unforeseen emergencies. Their 
reserve fund was as good, if not better, than that of any 
London company. They had put £337,000 to reserve, and, as 
he had told them before, they were really better off than 
that, because when they sold the Marylebone property 
they had already put by a considerable eum against the depre- 
ciation of the plant there, and the whole of the cost of 
their plant was given them back at absolutely the price they 
gave for it, and therefore, e there was no deprecia- 
tion, they kept the money, and did not take it away 
from the reserve fund, and there it was now as against com- 
paratively new plant. The progress of the company had been 
very remarkable during the last year or two, and that was 
especially so as regarded their power supply. When he told 
them that in the last two years their power supply had in- 
creased by nearly 4,000,000 units, which represented some- 
thing like 50 per cent. of the supply in the year before the 
war, they would eee the great progress made in that respect, 
and that progress was still continuing in a remarkable way. 
Taking the period from January Ist this year as against 
January Ist last year, they had been turning out 20,000 more 
units per day, which meant something considerably over one 
million units in that particular period. But in addition to 
that, having increased their prices for power, they were a 
little anxious as to whether people would say that they did 
not want the dear article, but, as a matter of fact, they had 
hardly had a complaint. They must remember, when speak- 
ing of charges for power, that the smallest fraction in a unit 
made a great difference when they were talking in millions 
of units. A tiny fraction added to each unit made all the 
difference between a loss and a little extra gain, and thus 
became a valuable asset. In other words, they were selling 
a very much larger number of power units at the present 
moment, and at a considerably better price than they obtained 
a year and a half ago. It was quite impossible for any of 
them to forecast what was going to happen in the present 
vear. He could only say they were giving a large supply and 
getting a good price for it, but what the price of coal was 
going to be. on which. more than anything else. the net profit 
depended. neither he nor anyone else could say. He felt very 
strongly that one of the first things that would happen after 
the war was that they would be able to get their coal and 
other commodities a great deal easier thau they could now. 
and it was quite certam that having experienced two vears 
darkness in London, when the Zeppelins were abolished 
the first thing they would see would be a brilliantly lighted 
Metropolis. and then their company would get some of their 
losses back. They regretted having lost two of their old 
colleagues on the board, Lord Avebury and Sir James Pender. 
and in their place they had elected Mr. Moncrieff, who was 
thoroughly experienced in finance, and Mr. Geoffrey Black- 
well. a partner in one of the most honoured firms in the 
country and a very large customer of the company. They 
had appointed Capt. Rendell as genera] manager. There was 


better year still. 


another director whose name was not mentioned in the report 
and that was Mr. Tuckett. That gentleman was appointed 
in October, but was abroad at the time, and was unable to 
attend any of the meetings of the board until the beginning of 
January. Having attended two board meetings, for reasons 
best known to himself, he thought it desirable to resign, and 
so they only had the advantage of his services for a couple 
of weeks. Having referred to the loyal services of the staff. 
the Chairman proceeded to deal with a circular which had 
been signed by a number of shareholders and sent to all of 
the holders of shares. He said he did not intend to speak in 
a hostile manner of the circular, because he did not feel in 
the slightest sense hostile to those gentlemen who had signed 
it. There could be no possible objection to any shareholders 
sending & circular to their fellows, but if it was sent as an 
ex parte statement, then it was incumbent upon them to take 
every care to see that the statements therein were absolutely 
accurate, and that nothing was misleading. He ventured to 
say that without an explanation this circular was misleading. 
The circular said that the dividend had dropped from 10 per 
cent. to 3 per cent., and it went on to say that that seemed 
to have had such an effect on three members of the board 
that they had found it necessary to resign. That was the 
inference. It was quite true that the company did pay 10 
per cent., but why did the signatories to the circular take 
the year 1905 and compare it with the war year of 1915? In 
1905 they were supplying Marylebone, and their gross revenue 
that year was £265,000. In the succeeding year, Marylebone 
was cut off, and their revenue at once fell to £175,000. But 
that drop had been foreseen, and the arbitrator awarded 
them £662,000 for that loss—that was for the goodwill of 
the business they had lost. Of that money £600,000 was 
returned to the shareholders, who got £6 for every £10 share. 
and the remaining £62,000 was carried to a special fund in 
order to help them for & year or two afterwards and increase 
the dividend for the time being. They could not have their 
cake and eat it too. They had already had their compensa- 
tion, and the complaint in the circular seemed to be that 
they were not getting the dividend se well. That was the 
explanation of the drop in the dividend. In 1905 there was 
£122,000 to divide, and the next year there was £66,000; 
then they got £67,000, and next came in the metallic-filament 
lamps, with the result that for the next three yeare there 
was a pradul falling off in the profit; 1911 was the bottom 
vear. 1912 their profits began to ascend, and 1913 was a 
Then came the war, and he asked any of 
the shareholders if the board was responsible for tbat. He 
did not know the reason why the three membere of the board 
retired, but he knew that when they left they wrote quite 
proper letters to their colleagues, and there was not a single 
mention made as to the falling-off of dividend. They all 
mentioned that they resigned because they did not agree with 
the internal reorganisation of the company. He had shown 
there was no cause for alarm in the sudden drop in the divi- 
dend, but he would at once say that some of the board had 
not been altogether satisfied with the management. Before 
the war some of the directors went into matters very care- 
fully, and came to certain conclusions. Those conclusions 
were mainly that the charges for their power supply had been 
allowed gradually for one reason or another to get pretty low 
for certain large customers, and they thought it desirable 
that those customers should be raised up to what might be 
called the standard level which they had in other districts. 
Some of them on the board thought there ought to be a re- 
adjustment in those prices, and others thought it would be 
hetter to leave things as they were. Some of the board 
thought it desirable to reorganise their scale of charges, and 
that was done, and they already saw the advantage of it. 
They also looked very carefully into some of the bigger con- 
tracts, and came to the conclusion that they ought to re- 
adjust them as soon as they fell in, although some would 
not expire for some time. They found they were losing upon 
some of those contracts. Of course, the board were respon- 
sible for that, but they had always acted upon the advice of 
their experts. Then some of the board thought it desirable 
to revert to the old system which was in vogue when Mr. 
Conacher was there. At that time the engineer made his 
estimates and then they went before Mr. Conacher. who 
carefully examined them. They thought it would be better 
to set free their manager, eo that he should have more time 
to attend to the engineering department, and appoint 4 
purely business manager to take the place of the gener! 
manager. That principle of divided management was agreel 
to by everyone on the board, and it was only when, some 
months afterwards, they came to fix as to who did this and 
who did that that there was divided opinion. He contended 
that reforms had actually been accompliehed which would be 
to the advantage of the company, and one great benefit to 
the compauy was that at the present moment the board war 
absolutely united. The Chairman then spoke of the damace 
which would be done to the credit of the company by the 
publication of statements which were not really accurate, 
and coming again to the circular, which was signed by Sir 
Gerald Buxton. he said that the board had written to Sir Gerald 
saying that they were quite willing to have a committee of 
investigation appointed consisting of two shareholders to be 
nominated by themselves, and one nominated by the board, 
and the company suggested that Sir Melville . 
a late member of the L. C. O. and the Water Board, should 
act as one of the committee. Sir Gerald Buxton had written 
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oe ara that suggestion, and, at a later stage, a resolution 
would be moved with regard to the committee. 

Mr. GEOFFREY BLACKWELL, in seconding the motion, said he 
had joined the board after careful inspection of the balance 
sheet and accounts and books, with the result that he believed 
the company was an absolutely sound one and capable of 
better things than it had recently achieved. The results had 
obviously been unsatisfactory to the shareholdere in recent 
years, and it was clear to him that some drastic alteration in 
the management and 5 of the company should be 
tried. He agreed absolutely with the chairman that it was 
an unfortunate thing at any time that the functions of a 
manager and the chief engineer should be united in the same 

rson, as had been the case with that company in the past 
ew years. The policy of the present board was to get higher 
rates for current and to rigidly restrict capital expenditure, 
although it would be foolish not to recognise that, with coal 
at its present price and with the chances of its going higher 
in the future, it was going to be a slow and difficult matter to 
improve the condition of the company to an extent which 
might be possible in more normal times. If, however, after 
a fair trial their policy did not produce improved resulte, 
then he, personally, would be only too ready to vacate his 
seat on the board. 

After some discussion as to procedure, and explanations 
regarding losses made on the realisation of certain eecurities, 
the report and accounts were adopted. 

Mr. GREGORY, one of the signatories to the shareholders’ 
circular, said that for eome time those associated with him. 
and he himself, had taken a great interest in the affairs of 
the company, and they found that the dividend had, with 
the exception of one year, been steadily declining eince 1905. 
They found, also, that there were serious differences of opinion 
on the board, and they came to the conclusion that the affairs 
of the company were not altogether in a satisfactory state; 

then, just on the eve of the issue of the report, they 
found that the directore who, in their opinion, had the greatest 
PENE and technical knowledge of the supply of commer- 

electricity, had all e, and that the general manager, 
who was an acknowledged expert on the subject, had been 
shelved. Under these circumstances, he was certain they 
would all feel that their affairs did_ require a little further 
thought and attention. He ventured to think the terms of 
their circular were most moderate. They did not attempt 
to force down the throats either of the board or the share- 
holders any particular line of policy All they asked for was 
a fair and impartial investigation. ey did not get the agree- 
ment of the board to the appointment of a committee until 
their proxies were lodged, and he believed the signatories to 
the circular represented about half the shareholders, and about 
half the value of the shares. | 

The CHRAmMAN said he did not know how Mr. Gregory 
arrived at his figures, as more than half the shareholders 
had not sent proxies at all. 

Mr. GREGORY said he had over 70,000 votes and over 800 
pues It was not material except that he wished the share- 

ldere to know that those who had moved were substantially 


supporied | 
ir JOHN D. PENDEB moved :—‘‘ That Mr. W. S. Poole, Mr. 
J. R. B. Gregory, and Sir Melville Beachcroft be appointed 
a committee to examine into the affairs of the company, and 
to report to the shareholders as to the past and future conduct 
of the business of the company, with power to examine the 
ks, accounts, and officers of the company, and to employ 
such expert and other assistance as they may require for that 
purpoee; and that the expenses of the committee and the 
expenses incidental to the circular of March "7th, 1910, be paid 
ouf of the funds of the company; and that this meeting be 
adjourned until Tuesday, May 2nd, 1916, or such later date 
as may be arranged by the committee. He explained that 
the reason why he signed the circular was because his name 
was on the original prospectus of the company, and at the 
start he had a good deal to do with the management of it. 
About 1894 he 
work. Under those circumstances he did not like to see the 
company going down. 

Mr. JOHNSTON seconded the resolution. 

Mr. TvckETT, in the course of a very lengthy speech, said 
he was a director who had resigned his seat, and had listened 
to the epeech of the chairman with astonishment. The chair- 
man, in some particulars, had completely abandoned the 
attitude which he had maintained for some years. It seemed 
to him the chairman was hardly competent to come that day 
and pretend that he was in agreement with directors who had 

en forced off the board owing to his absolute disagreement 
with them, whilst at the time the general manager had 
been also unable to agree with the policy. Were it not that 
the chairman and Mr. Harris had during the paet two years 
made certain reports, to which he had referred, he thought 

e would have found considerable difficulty in persuading 
shareholders that anyone could at this stage of the electrical 
} ry hold such views. Mr. Tuckett proceeded to give 
quotations from the reports of Mr. Harris and the chairman, 
which, he said, embodied some of the principles upon which 
it was proposed that the business of the company should be 
conducted. The quotations were :—‘‘ The question as to what 
he consumer can afford to pay, or at what price another 
company can afford to sell, has nothing to do with the Metro- 
Politan Co." A power load of this sort at £4 and a halfpenny 
per unit neither pays us nor any London company.” All 


ad to relinquish his seat to take up cable 


power prices should be raised to a minimum of lid. unit, 
and any consumer refusing be disconnected. As regards power, 
largely increased prices are, in my view, essential. We shall 
doubtless lose some of our customers, and connect a smaller 
number of new ones in the future, but this will be an advan- 
tage to the company, as it will eet free capital and plant which 
we shall gradually abeorb in supplying a more paying class 
of business." Dealing with the quotations eeriatim, Mr 
Tuckett characterised the first as an extraordinary uncom- 
mercial proposition, The second dogmatic assertion was made 
in connection with a large power contract which, he was glad 
to say, Lord Avebury and Sir James Pender suaded the 
board to accept. At present it was returning the company a 
protit of 13 per cent. Incidentally, he might remark that £4 
and a halfpenny per unit was by no means a low or unre- 
munerative price, and there was no on company he 
knew of which would not welcome such a load at such a cost. 
They had only to ask any electrical man what he thought of 
the statement that all power charges should be raised to a 
minimum of lid. a unit, and he would tell them. There were 
power contracts under ld. which paid better than others at 
lid. or 2d. It all depended on the nature of the load and the 
circumstances of the case. Owing to an increase in the power 
load happening to coincide with a period in which there was 
no very marked increase in profits, the chairman and Mr. 
Harris jumped to the conclusion that the power load was 
unprofitable, and instead of listening to Mr. Highfield, who 
repeatedly pointed out the true explanation of the resulte 
shown, viz., the serious reduction in the lighting revenue and 
the heavy increase in the price of coal, they set to work to 
rove their contention by making a series of elaborate calcu- 
ations which were entirely erroneous and p p The 
standpoint of the chairman was expressed in the following 
uotation:— I have not found, ae regards the Metropolitan 
o. any figures or arguments to show that the works costs 
of generating a power unit are any less than the works 
cost of generating a lighting unit. The destination of any 
unit seems quite immaterial as regards the cost of its produc- 
tion." Consequently, he arrived at the conzlusion that every 
lighting unit sold at more than ljd. per unit represented so 
much profit, and every power unit sold at less than lid. 
represented eo much loss. The whole argument and the con- 
clusions to which it led were utterly fallacious, but it was, 
nevertheless, on a policy founded on these conclusions that 
the business of the company was to.be conducted. In conclu- 
sion, Mr. Tuckett referred to the position of Mr. Highfield, 
who, he said, became manager in 1911, and in face of very 
great difficulties had succeeded in materially improving the 
position of the company, as would have been apparent to all 
of them but for the war. Mr. Highfield’s insistence on the 
development of the power and Western area loads, in face of 
very indifferent encouragement from the board, had gone a 
long way towards making good the heavy increase in coste 
and the serious drop in the lighting revenue due to the war. 
Just as the directors who retired were unwilling to share the 
responsibility for the policy which the board were inaugu- 
rating, so equally Mr. Highfield was aped i to be & party 
to carrying it into effect, and no one could blame him, for 
no one with any regard to his reputation as a business man. 
could afford to associate himself with a policy of sheer stagna- 
tion. " 
Mr. Leverton Hargis, M. P., said it was difficult to recon- 
cile Mr. Tuckett’s assertion that Mr. Highfield had made the 
company a success with the fact that the circular had been 
icsued. He stuck to every word he had written in reports 
made to the board which had been referred to by Mr. Tuckett. 
The increase in the cost of power had been reasonably received, 
and he looked for considerable extra revenue from that in 
the future. He had shares in a number of companies of which 
Mr. Tuckett was a director, and he did not know of any 
electrical companies with which he was associated that had 
achieved any success. The policy of the board was to cut off 
consumers who did not pay them, and to try and make the 
Western area a success, but without spending too much new 


capital. 

Mr. A. BAMUELS appealed to the shareholders to support the 
chairman, seeing that he held £60,000 of the company s stock. 

Several other speakers having addressed the shareholders 
amidat repeated calls of Time," the resolution was put and 
carried. 

The auditors having been re-elected, the meeting stood 
adjourned till May 2nd. 


The net profit for 1915, after providing 
for debenture and other interest £2,172, in- 
come-tax and reserve for war taxes £9,169, 

and war bonus £2,000, is £22,056, plus 
£1,925 brought forward. A dividend of 73 per cent. for the 
vear, free of income-tax, absorbs £12,806, £3,000 is written 
off plant, £6,000 is placed to reserve, and £2,176 is to be 
carried forward. The works have been and still are busily 
engaged on important works. The general trade (home and 
export), while recessarily suffering from war conditions and 
the diversion to war work of so much labour and material, 
has been maintained better than, in the circumstances, might 
have been expected. The £2,000 mentioned above has been 
set aside as a war bonus for the staff and certain directors 
acting as managers. The work of the year has involved un- 
usual efforts on the part of the management and staff. 


Evered and 
Co., Ltd. 
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hus ; The revenue account for 1915 shows a 
Brompton and 


credit balance of £26,395, plus £5,626 

Kensington brought forward, and £383 balance of in- 
Electricity terest received and accrued, and £3,000 is 
Supply transferred from reserve fund account, 
Co., Ltd. making a total of £35,405. After paying the 


preference dividend of 7 per cent., a further 
dividend on the ordinary shares of 11 per cent. per annum 
for the half-year is paid, making 10 per cent. for the year, as 
in 1914. There is written off the cost of investments £262, 
and off the shares in and advances to the Brompton and Ken- 
5 Accessories Co., Ltd., £3,000; there is placed to credit 
ot depreciation account, raising it to £80,000, £6,394. Direc- 
tors’ additional remuneration accounts for £638, and £6,012 
is to be carried forward. The equivalent lamps connected 
increased by 17,054 to 327,292, and the number of consumers 
‘from 6,350 to 6,512. The gross receipts increased from £56,370 
to £56,469, and the expenditure from £26,099 to £30,074. The 
net receipts fell from £30,271 to £26,395. The average price 
per unit obtained was 4d., as against 3.92d. in 1914. Annual 
meeting : April 3rd, i 


The capital Spenat on works in 1915 
Cleveland was £9,181. e gross profits, which 
and Durham amounted to £31,157, have been adversely 
Electric Power affected by the higher cost of coal and the 
Co., Ltd. greater consumption which had been neces- 
= sary to make up the diminished output 
from the waste heat generating stations, and also by increases 
in wages, costs, stores, and other items. After providing for 
debenture interest, there remains a net profit of £10,972, 
which, with £8,277 brought forward, am s the available 
balance £19,949. After paying a dividend of 2 per cent. on 
the preference shares, absorbing £6,674, transferring to depre- 
ciation and renewals £3,000, and putting to reduction of ex- 
penses of issue of debentures £1,000, there is carried forward 
48.575. The connections to the system aggregated 75.840 H. P., 
as compared with 66.627 H.P. connected at the end of 1914, an 
increase of 9,218 R. Pp. connected. A further 5,785 R. p. has 
been arranged for. 


Mr. GEORCE BAL YOUR presided at the 


Arbroath annual meeting. The report for 1915 showed 
Electric Light a profit of £1,895, plus £909 brought for- 
and Power ward, making £2,804, less interest charges 
Co., Ltd. £599, and dividend on preference shares 


£364, leaving £1,840. Of this, there is to 
be applied to reserve fund (making it £3,000) £1,000, and to 
be carried forward, subject to directors’ and auditors’ fees, 
£840. Mr. Balfour said the directors had every reason to 
congratulate themselves upon the result of the year’s trade, 
keeping in view the abnormal conditions now obtaining. The 
increased cost of coal, wages, and other commodities naturally 
militated against the company securing the full benefit. Not- 
withetanding these adverse factors, the net revenue showed 
an increase of £400. At the beginning of October the price 
of electricity was increased to both lighting and power con- 
sumers, and during the current yeaf the company would 
obtain the benefit of the increased prices as an offeet, at any 
rate, against a large portion of the increased expenses. 


Mn. C. J. Wooprow, presiding at the 


Salisbury annual meeting on March 21st, said that, 
Electric Light considering the circumstances, they had had 
and Supply a very good year. No less than 40 per cent. 
Co., Ltd. of the staff were with the Colours, which 


meant that there was a good deal of 
anxiety in carrying on a business of that kind. After refer- 
ring to the increased cost of materiale, &c., the chairman said 
that the revenue from sale of current was £9,322, ae against 
£8,902. The balance on revenue account, £6,342, was £700 
more than a year ago. A higher dividend than that recom- 
mended might have been paid, but it was wiser not to do so. 
remembering the uncertainties of the present situation and 
the Lighting Restrictions Order. They congratulated Mr. 
Randall, the engineer and manager, on enabling them to pre- 
sent such a satisfactory statement. They were carrving 
£2,400 to reserve, making it £22,654, so that whatever might 
happen they were in a strong position. 


An extraordinary general meeting of this 


Bombay company was held in London, on March 
Electric 14th, to consider resolutions providing for 
Sunoly and the transfer of the control of the company 
Tramways from London to Bombay. The CHAIRMAN, 
Co., Ltd. Sir CHARLES OLLIVANT, explained that the 


oe postponed transfer was on account of their 
present liability to double income-tax, and that the meeting 
had been called on the requisition of Bombay shareholders— 
they had on their Bombay register 4.300 shareholders with 
five shares or less, They had twice memorialised the Govern- 
ment for legislative relief, but without success, and now were 
advised that they would be exempt from liability for British 
income-tax if the control of the company’s affairs were to 
cease to be located in the United Kingdom, and that such 
transfer would not impair their legal status as a British com- 
pany. Mr. AGNew TURNER, representing Bombay share- 
shareholders, pointed out that there would be a saving of 
income-tax alone of £17,000 by the transfer. The resolutions 
were passed on a poll, showing 86.660 votes for and 5,754 
against the pronos. | 


Presiding at the fourth annual meeting. 

Automatic at Liverpool, on March 27th, Mr. JAMES 
Telephone TayLor said the profits for the year were 
Manufacturing £41,867, an increase over the dia year 
Co., Ltd. of £3,620. After payment of the prefer- 
ence and 4 per cent. ordinary dividends, 

providing for depreciation, and writing off preliminary ex- 


penses, &c., a balance of £6,774 remained to be carried 


‘forward. During the year the company succeeded in com- 


pleting and bringing into service automatic telephone ex- 
changes at Rosario, Newport (Mon.), Accrington, and Chep- 
stow, as well as eome smaller exchanges. In cases where a 
24-hour day was worked with a emall exchange, it frequently 
became desirable to install an automatic exchange as com- 
pared with eight-hours-a-day conditions, because three opera- 
tors instead of one were ampa a The company had in hand 
automatic exchanges at Portsmouth, gp fe Leeds, and 
Blackburn, but progress was slow, and: the ds exchange 
might be further delayed on account of a large extension. All 
the automatic exchanges in this country, as well as in Argen- 
tina and India, were working quite satisfactorily. Cash in 
the bank and in hand at the end of the year amounted to 
£54,000, out of which £45,000 had been invested in Govern- 


ment securities. l 

The annual meeting was held at Liver- 
British pool on March 27th. Mr. JAMES TAYLOR, who 
Insulated presida, mentioned that the company had 
and Helsby one a very much larger volume of trade 
Cables, Ltd. then ever before, many of the branches 
working continuously night and day. Seve- 
ral new lines of manufacture had been undertaken, and they 
had endeavoured to obtain foreign business in the open mar- 
kets with considerable success. At the time of the last annual 
meeting 625 men had left to join the Forces, and this number 
had been increased during the year. In addition to ordinary 
capital expenditure on the business, they had erected a new 
dining-hall at Prescot for their workers. Stocks and work 
in progress had increased by £202,000, largely owing to the 
increased cast of copper, lead, and other raw materials, which 
had risen to an unprecedented extent. After careful valua- 
tion, the directors were of opinion that, despite general depre- 
ciation, the value of their securities reached a figure in excess 
of that in the balance sheet. After Mr. H. C. WooDWARD 
had pointed out that the directors were in the happy poeition 
of having paid the dividend out of the carry forward from 
the previous year, and urged a more generous distribution of 

profits, the report and accounts were adopted. 


At the annual meeting, on March 9th, the 


Charing Cross, CHAR RIAN, Mr. W 


F. FLADGATE, in moving 

ME Ci the adoption of the report and accounts, 
Electricity Pointed out that the drop in net profit on 
Supply the West End businees compared with 1914 
Co.. Ltd was only £3,500, while in the first year of 
Hd ° the war the fallıng off was nearly £12,000. 


They had recommended a dividend of 5 per cent., to pay 
which recourse would be made to the dividend reserve 
account to the extent of £6,000. The result of putting £22,000 
i» depreciation was that the West End undertaking had now 
some £171,000 standing to the credit of that account. The 
war affected the City net receipts by about £2,500 in 1914, 
and this had been increased last year by some £3,000, but 
they were able to pay debenture interest, preference divi- 
dend, and to carry forward £15,300 to general reserve in 
respect to the City undertaking, bringing the total to over 
£86,000. It had been impossible to attempt in any way the 
amalgamation of their company with others, or to negotiate 
further with the L.C.C., these matters being deferred till 
after the war. 


Bromley (Kent) Electric Light and Power Co., Ltd.— 
During 1915 the conneccions increased from 4,089 to 4,954 Ew. 
There was a profit of £12,150, including £1,621 brought for- 
ward, and after paying debenture interest and trustees' fees 
amounting to £2,979, there is a balance of £9,172. An in- 
terim dividend at the rate of 4 per cent. per annum was paid 
for the half-year in October, and a further dividend at the 
rate of 8 per cent. per annum, making a total of 6 per cent. 
per annum, is recommended, £3,000 being placed to reserve 
and £1,672 carried forward. 


Braunton Electric Light Co., Ltd.—The net revenue bal- 
ance for 1915 was £251. After paving the preference divi- 
dend, 24 per cent., less tax, is to be paid on the ordinary 
shares, £30 is to be written off formation expenses and 
5 per cent. for depreciation of machinery, plant, and accumu- 
lators, 74 per cent. off motors. and 2 per cent. off mains, 
cables, and services, which will amount to £115, leaving to 
carry forward £25. At the annual meeting the directors were 
complimented on the success of the company. 


France.—A new companv has just been formed in Paris, 
with a capital of 48.000, and the title La Société de Magnetos 
and Appareils Electriques S. A. M., to manufacture ignition 
inagnetos and other electrical apparatus. It is also announced 
that the Société d’Electricité Nilmelior. of Paris, the makers 


of the Nilmelior magnetos, haa reduced its capital from 450.000 
to 420.000. 
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Reduction of Capital. Brit ist Vacuum Cleaner Co., Ltd.— 
In the Chance ivision, Mr. Justice Neville on Tuesday 
sanctioned a reduction of the capital of this company. Mr. 
Manning, who represented the company, said it was pre- 
posed to reduce the capital by a sum which had been lost or 
was unrepresented by available assets, and creditors were not 
affected. The company was incorporated in 1903 with a capital 
of £100,000, divided into 100,000 shares of £1 each. The com- 
pany had been involved in a considerable amount of litiga- 
tion in support of their patent, more than one caee having 
been taken to the House of Lords; a large portion of their 
plant had become obsolete and had had to be replaced; and 
«hares in eubsidiary and foreign companies had fallen in 
value. For the last two years the company had traded at a 
loss, and there was no prospect of the lost capital being re- 
covered. His lordship sanctioned the reduction, in accord- 
ance with special resolutions passed by the company, to 


British Aluminium Co., Ltd.—According to the Financial 
Times, the profit for 1915, together with interest and divi- 
dends on investments and deposits, and the revenue derived 
from Kinlochleven and Foyers estates and transfer fees, is 
£312,547, plus £24,751 brought forward, making £337,298. 
As provision for income-tax, legal expenses, bad and doubtful 
debts. depreciation and proportion of profits payable to direc- 
turs there has been set aside £41,965, reserve for depreciation 
£50,000, and to reserve account £70,000. The directors re- 
commend a dividend of 7 per cent, per annum, less tax, on 
the ordinary shares, carrying forward £94,791. Sales are 
approximately the same as in the previous year, and, although 
prices showed considerable advances during the latter part of 
the year, a large portion of the output was under contract at 
fixed prices for the whole vear. 


Newmarket Electric Light Co., Ltd.—During 1915 the 
equivalent of 692 lamps were connected, making 31,436 total. 
Including £151 brought forward, the profit for the year was 
Er. 121, which, after providing for debenture and other interest 
£721, leaves £1,400. A dividend of 2 per cent. is recommended. 
£650 is to be carried to reserve for renewal of plant, and £219 
i; to be carried forward. The annual ineeting was held on 
March 20th; the CHAIRMAN, Mr. F. ©. GRIPPER, in sub- 
mitting the report, pointed out that there had been a reduc- 
tion in revenue, while working expenses remained practically 
the same; ae a final result they had a net balance of £331 
less than last year to deal with. A large increase in the 
coal bill was expected in the coming year, the price 
having risen from 16s. to 99s. a ton, and it was hoped to 
recoup the extra cost by an increase in prices. The total 
equivalent 33-watt lamps connected at the end of 1915 was 


Jl, 


Alley and Maclellan, Ltd.—For 1915 there is a profit, 
after providing for excess profits in respect of 1914 and in- 
cluding £1,908 brought forward, of £26,284. After putting 
£10,010 to depreciation, a dividend of 6 per cent. on the ordin- 
ary shares is to be paid, leaving £9,105 to be carried forward. 


Folkestone Electricity Supply Co., Ltd.—The profit for 
1915 is £16,759, plus £1.438 brought forward. £5,000 is car- 
ned to depreciation, £500 to reserve, and 7 per cent. for the 
50 » to be paid on the ordinary ehares, carrying forward 


Prospectus.—The Times states that the Scott Electrical 
Co., which has a share capital of £100.000, divided into ordi- 
nary shares of £1 each, is offering for subscription 70,000 
shares at par. The company proposes to manufacture com- 
plete starting and lighting sets, and also other electrical 
accessories for motor-cars. The vendor company is the Efan- 
dem Co., of Wolverhampton, and the total purchase price 
will be about £11,000 for patent rights and other assets. 


. Vickers, Ltd.—The directors announce that, under exist- 
ing circumstances, the accounts for the year 1915 must neces- 
sarily be delayed. In the meantime it has been arranged 
that the final dividend of 24 per cent. on the preferred 5 per 
cent. stock and on the 5 per cent. preference shares will be 
paid on the 30th inst.—Financier. 


Simplex Conduits, Ltd.—Including £3,617 brought in. 
the accounts for 1915 show a disposable sum of 422.127. The 
directors recommend a dividend of 10 per cent., with a bonus 
of 5 per cent., transferring £2,500 to reserve, and carrying 
forward £11,008. For 1914 a similar dividend was paid, but 
no bonus.—Financial News. 


Alldays and Onions’ Pneumatic Engineering Co., Ltd.—- 
An interim dividend at the rate of 5 per cent. per annum (6d. 
per share), less income-tax, on the ordinary shares is 
announced, . 


Stock Exchange Notices.—Anplication has been made to 
the Committee to allow the following to be quoted in the 
Official List :— 

British Ever Ready Co., Ltd.—85,000 seven per cent. cumulative prefer- 
ence shares of £1 each, fully-paid, Nos. 1 to 85,000. 


. level of 74 per cent. 


jts dullness of last week, but the improvement 


STOCKS ‘AND SHARES. 


TUESDAY EVENING. 

Confidence in the Stuck Exchange is the corollary to the 
confidence felt in the country with regard to the issues cf the 
war. That the struggle is nearing its last phases is generally 
agreed. There are eo many indications that the end must be 
approaching; and so far as Germany's latest loan is con- 
cerned, nobody believes that the money which she trumpeta 
as having raised is what we on this side call new capital. 
Nobody has a fixed date at which the enemy is likely to sue 
for peace, but the probability of the terinination of the war 
Some time, say, within twelve months, is sufficient to hearten 
people who know that the balance of men, money, muni- 
tions and material is all on the side of the Allies. l 

One of the features during the past few days has been a 
continuance of the brisk rally in the Howe Railway market, 
prices cf the steam stocks going ahead sharply. Amongst 
them, South-Western deferred gained several points—partly 
on the idea that the company will benefit from resumption 
of Continental traffic upon the conclusion of the war, partly 
because of the statement that the electrification of the line 
is proving a great success, Underground Electric income 
bonds recovered their loss of last week, and have risen to 814. 
Districts and Metropolitans are both better. Central London 
stocks keep about the same as they were. 

In regard to Districts. it would not take much buying to 
raise the price to 20; and this level is quite likely to be 
touched if the strength of the market as a whole keeps up. 
It has to be remembered, however, that a good deal of nursed 
stock is only waiting for a favourable opportunity for realisa- 
tion; and this factor will hold prices back to some extent until 
the demand from the public has absorbed whatever may come 
on offer. 

The Metropolitan Electric Supply Co.'s meeting produced 
a good deal of criticisin, but the discussion was less acri- 
monious than seemed likely in advance, having regard to the 
extremely pertinent character of the circulars that preceded 
it. The chairman laid the position before the shareholders 
with a good deal of frankness, and, in the end, a committee 
of three was appointed, with the assent of the board, for the 
purpose of examining the position, and seeing what could be 
done to help in the restoration of the company’s former pros- 
perity. On the strength of this, the shares rose 4 to 21, but 


in other parts of the electrie lighting list the only changes 


are falls of 4 in Westminsters and of the same fraction in 
City of London preference, taking the prices to 54 and 104. 
respectively. Counties keep good at 104, on their excellent 
dividend and meeting. There has been a little inquiry for 
some of the preference shares to which we drew attention in 
this column last week, and evidently the figures that we 
quoted as to yields have attracted the notice of the investor 
ae good-class industrial shares. 

The Brompton and Kensington report for 1915 shows a 
reduction of £2,000 to £17,000 in the net profit. To main- 
tain the dividend of 10 per cent., £3,000 has been withdrawn 
from the reserve. The Bromley (Kent) Electric Supply Co. 
announces a divklend of 6 per cent., as against 7 per cent. 
this time last year, which must be accounted & good result 


. for a suburban undertaking. 


Considerable disappointment is felt at the dividend on 
British Westinghouse preference being retained at its previous 
en per cent, at least had been looked 
for. and some thought that this rate might be exceeded. The 
declaration brought in sellers, with the consequence that the 
price fell 4s. 6d. to £2, which includes the dividend; so that 
at the present price the return 1s over 74 per cent. on the 
money. The British Aluminium, on the other hand, has in- 
creased its distribution from 5 per cent. to 7 per cent.; and 
the shares are a good market at 93s. Od. It will be noticed 
that other manufacturing issues connected with electric 
supply are keeping steady. 

At the meeting of the British Insulated and Helsby Cables, 
Ltd., held at Liverpool on Monday, the chairman 8 speech 
showed that the company had secured a record profit for the 
year. One of the shareholders thought that the board might 
have "stretched their consciences a little bit," and given the 
shareholders more; whereto the chairman replied that if profits 
still continued in future, the directors would consider the 
possibility of a larger dividend, and would not begrudge it 
if it seemed feasible. : 

Brazilian Traction common shares are a better market at 
53. City Services common shares rose to 143 on substantial 
buying orders from the United States. Canadian industrial 
shares gave way in sympathy with Americans, which dropped 
smartly on premature rumours with reference to peace, but 
there was à fairly quick recovery. The Mexican position is 
read as being rather better. Mexico Tramways 5 per cent. 
bonds rose 3 points to 38, though Mexican Light preferred 
fell a similar extent to 32—which, by the way, is only 6 points 
below the quotation for the company's first mortgage bonds. 
The Anglo-Argentine Tramways group is a little firmer after 
has not yet: 
found reflection in the prices of its issues. British Columbia 
Electric Railway etocks remain eomewhat depressed. | 

The telegraph market is quiet, and Westerns are once more 
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nearly 13. Indo-Europeans have risen to the round 50. 
Oriental Telephones are harder, and a dramatic rise in Mar- 
conis to 43s. 14d. has been one of the features of the week. 
The buying is said to draw inspiration from knowledge of 
the Government's intentions with egere to the payments 
to be made to the company, but this is Stock Exchange gossip. 
Canadian and American Marconis are both better at 88. and 
16s. 6d.; and part of the buying which has raised these prices 
came from the United States. Henleys are 5s. up at 143, and 
India-Rubber shares at 91 are similarly better. 

The animation in rubber shares goes from strength to 
strength, and has thrown off for the time being ite usual 
allegiance to the market for the raw material in Mincing 
Lane. In some Stock Exchange offices, the work thrown 
Spon them by reason of the rubber share activity is taxing 
physical efforts to their uttermost; and some people are 
seriously asking whether, the country being at war, the 
Treasury ie to permit the speculation that is undoubtedly 
going on. However that may be, rubber companies are pros- 
pering amazingly; and the batch of spring reports that will 
be out within the next few weeks will no doubt take up the 
tale, already told by recent announcemente, of the splendid 
profits and the big dividends that have accrued during 1915, 
and which bid fair to be surpassed by those of the current 
twelvemonth. Copper shares have fallen listless after their 
epurt; and the pyrotechnical rise in the price of metal, so far 
from inducing speculation in the shares, tends rather to make 
prospective buyers cautious of dealing in & market eo much 
at the mercy of American manipulation. 


SHARE LIST OF ELEOTRICAL COMPANIES. 


Howe ELBOTBRIOITY COMPANIES. 
Dividend Price 


— March 98, Rise or fall Yield 
1914. 1916. 1916. this week. p.c. 


Brompton Ord - » 10 10 3 — 27 910 
Charing Cross O ry... 5 5 — 7 18 10 
do. do. do. 44Pref.. 14 4b — 618 6 
Chelsea - és E - 5 4 — 614 4 
City of London d bs 9 8 11 — 614 9 
do. do. 6 percent. Pref. 6 6 1 — 4 617 1 
County of London of - 7 7 1 — 618 4 
do. 6 per cent. Pref. 6 6 1 — 8 18 8 
Kensington Ordinary .. . 9 7 — 6 18 4 
London Electrio .. s " 4 8 1 — 9 0 0 
do. do. 6 per cent. Pref. 6 6 3 == 7565 
Metropolitan "T T asi 8 +3 8 48 
0. per cent. Pref. 4 43 8 =æ 710 0 
St. James’ and Pall Mall .. 10 8 53 — 8 18 10 
South London  .. T 5 6 8 — 8 6 8 
South Metropolitan Pref. 7 7 at — 614 0 
Westminster Ordinary .. 9 7 — 4 618 4 
TELEGBAPHS AND TELEPHONES. 
Dividend, 
1914. 
Anglo-Am. Tel. Pref. 6 99 — 6 1 0 
Chile Telephone .. 8 — 656 
Cuba Sub. Ord. ee 6 — 6 9 0 
Eastern Extension 7 1 — 6 50 
Eastern Tel. Ord. m 1 198 — G 4 6 
Globe Tel. and T. Ord. .. 6 10j — 6 10 6 
do. Pref 6 10 — 6 0 0 
Great Northern Tel. 22 843 - = 676 
Indo-European. s 18 50 + 610 0 
Marconi dx ae 5 + 418 0 
New York Tel. 43 " 44 1 = 49 4 
Oriental Telephone Ord. 10 1 +A 614 8 
United R. Plate Tel. 8 — 719 0 
West India and Pan. 1 1 ~ 910 6 
Weatern Telegraph 7 ti 6 8 9 
Home Raus 
Central London, Ord. Assented 5 4 67 618 6 
Metropolitan a z - - 1 0 
U corer ài Electr Ordinary Nil 11 nt Nil 
n un 0 T i — il 
o. do. .. .. Nil 5 — 
do. do, Income ES 6 813 +13 *88 8 
Forgan Trams, &c. 
Adelaide Sup. 6 per cent. Pref. æ. 6 - 6 8 1 
Anglo-Arg. Trams, First Pref. we. 5 8 — 768 
do. Mmd Pref. .. — 8 8 0 
Brazil Tractions .. i 2 we 4 68 +è 612 1 
Bombay Electric Pref. .. bs .. 6 103 — 617 8 
British Columbia Elec. Rly. Pfce. .. 5 58 — 9 8 8 
l do. do. eferred.. — 38 — Nil 
do. Deferred — Bi — Nil 
do. do. Deb. 43 64 — 6 19 10 
Mexico Trams 6 per cent. Bonds — 88 48 Nil 
o. 6 per cent. Bonds — 85 — Nil 
Mexican Light Common Nil 20 — Nil 
do. Pref. .. Nil 82 -8 Nil 
do. 1st Bonds — 88 sas = 
MANUFACTURING COMPANIES, 
Babcock & Wilcox 2 be . 14 : — 6 18 
British Aluminium Ord. v " 5 aap - 460 
British Insulated Ord. .. Zi .. 16 11 — 7 19 1 
British Westinghouse Pref. .. . B 2 4/6 710 0 
Callenders .. - - d . 16 11 — 610 5 
do. 5 Pref. "T - - 5 — 6193 8 
Castner-Kellner .. jx ae . W am 6 8 0 
Edison & Swan, £8 paia - .. Nil 7- — Nil 
do. do. fully paid .. Nil 13 — Nil 
do. do. ö per cent. Deb. 6 60 — 8 6 8 
Electric Construction .. sx wwe 8 14/9 — 816 
2 Elec. Pref. ee ee ee ee 6 4 — 6 8 1 
enley T v e 5 .. 20 1 + 97 15 0 
do. 4$ Pref. ee oe ee ee 43 4 T: 6 19 6 
India-Rubber si $5 EM . . 10 9] +2 12 0 7 
Telegraph Con. ee [E eo ee 20 Bw = *7 19 0 


* Allowance made for dividends being paid free of inoome-tax. 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures 


appearing 
in the following list, that in some cases the prices are only general, 
circumstances. 


and they may vary according to quantities and other 


Wednesday, March 29th. 


CHEMICALS, &c. ot iy Fortnight's 


Ino. or Deo. 
a Acid, Oxalic .. . per lb. 1/8 4d. ine. 
a Ammoniac Sal bse m s ‘i £70 Si 
a Ammonia, Muriate (large crystal) per ton 254 ee 
a Bisulphide of Carbon - 70 228 sè 
a Borax.. bx és ius is ” A98 ee 
a Copper Sulphate... m es m £49 El ine. 
a Potash, Chlorate .. s .. per lob. 276 2d. ine 
a 5 Perchlorate m = we d 9J. e 
a Shellac M T " per cwt. , . is 
a Sulphate of Magnesia .. per ton £18 
a Sulphur, Sublimed Flowers " ! 214 
a „ Lump .. sa A v £9 
a Soda, Chlorate .. ai .. por lb. or 
a » CE as va .. perton '60J- 
a Sodium Bichromate, casks .. per lb. 10d. : 
METALS, &c, | 
c Brass (rolled metal 2* to 12” basis) per lob. 1/41 to 1/43 
c „ Tubes (solid drawn) os b | 1/5 to 1/5 
c » Wire, basis .. 2j vie et 1743 to 1/4 
c Copper Tubes (solid drawn) » | 1/64 to 1/6 
E „ Bars (best selected) per ton | £148 
È y Sheet »à 95 * £148 
J.. ˙ dq e $e "d £148 
Mu vu (Electrolytic) Bars us ES | £187 
d^ 4 Sheets .. " £155 
a: - a 7 Rods * » £144 
d » 2i H.C. Wire per lo. 1/6 
f Ebonite Rod .. va i i: " BJ- 
F 9 Sheet : T T - | 
n German Silver Wire EN 2s 2/3 40 
A Gutta-percha, fine .. ua T 55 | 6/10 F 
h India-rubber, Para fine . : 2 | 8/1 | 34d. dec. 
i Iron Pig (Cleveland warrants) .. perton | 88 / 8 ino. 
l| „ Wire, galv. No. 8, P. O. qual. a Pe 
g Lead, English Pig .. ie Pe E £36 5s. inc. 
g Mercury T T s per bot £16 12 6 to 
£16 15 T 
e Mica (in original cases) small .. per lb. 64. to 8J- + 
e » ” ” medium ” 8/6 to 6/- .. 
e » xA » large .. " 7/6 to 14/- & up. ** 
d Silicium Bronze Wire per lb. 1/84 oF 
r Steel, Magnet, in bars .. per ton 22 
g Tin, Block (English) A Sa T | £201 £8 inc 
n „ Wire, Nos. 1 to 16 .. per 1b, 2/9 - 
| 
Quotations supplied by— 
a G. Boor & Co. James & Shakspeare. 
c Thos. Bolton & Sons, Ltd. 1 Edward Till & Co. 
4 Frederick Smith & Go. i Bolling & Lowe. 
e F. 8 ns & Sons. Richard Johnson & Nephew, Ltd. 
f India- Rubber, Gutta-Percha and n P. Ormiston & Sons. 


Telegraph Works Co., Ltd. r W. F. Dennis & Oo. 


A High-Pressure Plant in Chile.—It was mentioned 
in this journal three years ago that a German company had received 
from the Chile Exploration Co. an order for the complete equip- 
ment of a power station at Tooopilla, Chile, of a capacity of 60.000 
H.P. The power was to be transmitted by three-phase current at 
a pressure of 110,000 volts to the copper, mines at Chuquicamata, 
where a transforming station for 30,000 H.P. was to be erected in 
order to yield the direct current necessary for the electrolytic 
production of copper. Th» undertaking, which is the first in South 
America with a pressure as high as mentioned, was to have been 
completed by the end of 1915, according to the contract. On the 
outbreak of the war, the greater portion of the plant was 
on the way in 19 German ships, which were compelled 
to make their way to the nearest ports in Brazil, Argentina and 
Chile. After many difficulties, it is stated that it was possible 
to tranship most of the plant to neutral vessels and oonvey it to 
its destination. One of the steamers was obliged to make for 
Antwerp whence, after the German occupation of that port, the 
machinery on board was returned to Germany, and it was shipped 
last year via a neutral port to Chile, after the American interests 
had succeeded in obtaining a permit from the English Government. 
Notwithstanding the transport difficulties, it is announced that the 
installation was brought into operation by the stipulated time—the 
end of 1915—and is working successfully. 


The Petrograd Lighting Co. of 1886.— The fate of the 
Petrograd Eiectrio Lighting Oo. of 1886 has apparently not yet 
been decided, although the Town Council of Moscow, where the 
company also owns supply works, is continuing its efforts to bring 
about a liqaidation on the alleged ground that the undertaking is 
under German control. According to the Swiss newspapers, the 
new Prime Minister of Rassia recently informed the Moscow 
municipality that in view of the maintenance of custumary 
working under Government supervision, it would be necessary first 
to prove that the activity of the company was prejadicial to the 
interests of the State, in order to secure liquidation, as only in this 
event could the winding - up be undertaken. In Swiss circles, which 
are large holders of share capital in the company, it is calculated 
that the dividend on the ordinary shares for 1915 will experience a 
moderate increase as compared with 1914, when a rate of 8 per cent. 
was declared, though its distribution was deferred. 
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BALL BEARINGS FOR ELECTRIC MOTORS. 
— a By T. E. C. H. 


Ax electrical engineer will generally admit that he is 
not free from troubles due to faulty bearings, either 
owing to wear, or because the lubricant is insufh- 
cient, or else excessive, in which case trouble results 
when the lubricant comes in contact with the wind- 
mgs. These difficulties have existed from the earliest 
times, and, the writer thinks, will always obtain 
when the ordinary sliding type of bearing is used. 
The most costly item, and usual cause of in- 


A 
a» 


Fic. 1.—RADIAL BEARING. 


efficiency, is the wear which must occur when sur- 
faces under pressure rub against each other; while 
the wear is very often reduced by improved methods 
of lubrication, it cannot, it appears, be altogether 
removed, and although the cost of a new bearing is 
small, the damage done by an armature fouling the 
poles due to wear is very expensive, especially in the 
largest sizes. 

Ball bearings can be considered free from this wear 
when not overloaded, and are, therefore, of value 
to the electrical engineer, enabling him to obtain the 
highest possible bearing efficiency. The following 
notes are intended to ensure a clearer understanding 


of such bearings and of the proper mode of mount- 


ing them. | um 

Initial Cost.—The initial cost of the motor is re- 
duced because: — (a) The air gap is very materially 
reduced, which results in a saving of copper; this 


reduction is not limited by bearing requirements: 


(b) the over-all length of the motor may be less; 


Fie. 8. 


Fio. 2. 
Fie. $.— RADIAL BEARING, showing races placed eooentrically 
! for assembly. 
(Number of balls which can be assembled, small.) 


Fig. 3.—BAbIAL BEARING, showing cut-in races to enable a 
greater number of balls to be assembled. 


(c) the end cover is a very simple casting, since it is | 


not necessary to provide an oil well, which necessi- 
tates a complicated pattern and very careful mould- 
ing to prevent a large number of wasters being cast. 

Design.—To enable the surface of the ball races to 
resist the stresses imposed by the rolling of the balls 
when under loads, the steel must have a very close 
structure and high elastic limit; this is obtained when 
the races are hardened throughout and then suitably 
tempered. At the present time most makers of good 


repute use a special chrome-steel alloy. Some of 
the early bearings were made by using a cheap steel, 
case-hardened, but with heavy loads failure resulted 
due to the surface of the steel not being supported 
sufficiently to enable it to offer adequate resistance 
to penetration. or indentation by the balls, the 
smooth surface of the ball race being destroyed. To 
enable the surface of the ball path to resist pene- 
tration, the balls themselves must not be loaded 
above that which the ball path will withstand, or in 
other words, to obtain the’ highest load-carrying 
capacity the maximum number of balls must be used. 

This requirement has resulted im many designs to 
obtain the maximum number of balls in à journal 
bearing of the type shown in fig. 1. Fig. 2 shows 
the races placed eccentrically, and fig. 3 shows a side 
recess in the races to enable a greater number to be 
assembled than is possible by placing the races 
eccentrically. Fig. 4 shows a later design of bear- 
ing, to obtain assembly in which the balls across an 


Fio. 4. Fia. 5. 
Fic. 4.—RADIAL BEARING. Maximum number of balls can 
be assem bled. 
Fig. 6.—RADIAL BEARING, WITH RADIAL SHATING FOR 
SELF-ALIGNMENT. 


opposing diameter of the inner races upon which 
the balls are held by the cage are taken out; the cage 
is then passed into the outer race side-ways, and then 
swivelled across another diameter, and the missing 
balls are filled in. . 

Ball Contact.—The steel from which the balls are 
made will deform when under load, and therefore 
give a definite area of contact with the races; this 
should be the maximum possible without any sliding 
taking place, and also equal upon both races. With 
the design shown in fig. 1 the contact area of the 
ball with the outer race 1s greater than with the inner 
race, and therefore the stresses caused in the two 
races are different, for while £he stress in the outer 
race is comparatively small, the stress in the inner 


aN 


Cd 


S 
lee 


LLL 


BSS. 
T 


772222 


7 


OWN 


SS 


D 


Fic. 6.—MOUNTING OF Top RADIAL BRABING FOB VERTICAL. 
SHAFT. 


race is the maximum. With the design shown in 
fig 3 the contact area between the balls and the two 
races should be the same, and is so when the diameter 
of the balls. and the diameter of the ball path are 
correct. 
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Alignment. — For those applications where there is 


no vibration, and the housing is of heavy design and 


accurately machined, the bearing shown in fig. 1 has 


proved very efficient, but where deflections and 
vibrations occur, it is advisable with this design to 
use a self-aligning seat or race as shown by fig. 5. 


This aligning difficulty is not present with the bear- 
ing shown in fig. 4, a frictionless self-alignment 


taking place by means of the balls rolling on the 
spherical inner surface of the outer race. 
Fitting.— The inner race of a radial bearing should 
generally be a light driving fit on the shaft and held 
against a shoulder by means of anut. This method 
is found efficient and prevents the inner race from 
creeping. Some makers prefer the inner race to be 
a heavy driving fit on the shaft and dispense with the 
nut and shoulder mentioned above, and for this pur- 
pose supply slack bearings; although for very small 
motors, and when great care is taken, this method 
may not cause trouble, this cannot be said for the 
large motors. The outer race generally should be a 
sliding fit in the housing, and no shake should be 
allowed, though sometimes a light tapping fit gives 
better results. When the bearings are mounted in a 
separate housing which is independent of the end 
cover, a considerable saving is effected when as- 
sembling, and grit and dirt are kept away from the 
bearings when the armature is disassembled for any 


purpose. 


Fig. 7.— Mov NTING of BoTTOM RADIAL BEARINGS 


Lubrication.—Ball bearings require lubricating. 
and the lubricant used must be free from acid and 
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alkali. Crit and dirt must be excluded from the 
bearings, and for this purpose felt washers are 
generally used. Ojil-retaining sleeves are used for 
vertical shafts, as in fig. 6. The demand for reliable 
motors can only be met when efficient ball bearings 
are used, made from suitable steel, and to the re- 
quired degree of accuracy. 

Applications.—Fig. 6 shows the top bearing for 
a vertical shaft mounted in a suitably designed 


housing, embodying an oil-retaining sleeve. Fig. 7 


shows the bottom bearing for the same vertical shaft ; 
a thrust bearing to take the total vertical load is 
mounted in combination with a radial bearing 
similar to the one above. It will be noticed that the 
load passes from the shaft through the sleeve on to 
the thrust bearing, and does not pass through the 
inner race of the radial bearing, this being a point 
which is not always given its due share of attention. 

Fig. 8 shows the mountings for a horizontal-shaft 
motor, the bearings of which are fitted in housings 
independent of the end cover. It will be noticed 
that only one of the radial bearings is held side-ways 
to keep the shaft in line; the length of the distance 
pieces marked a must be taken from the actual 
machine during the trial run when the armature has 


adjusted itself to the magnetic pull. The bearing 
which is fixed to keep the shaft im position side- 
ways should be the one which has the least radial 
load to cope with, and which is nearly always the 
one furthest from the pulley end. 


THE USE OF CONTINUOUS CURRENT FOR 
TERMINAL AND TRUNK-LINE 
ELECTRIFICATION. 


By N. W. STORER. 


(Abstract of paper read before THE INSTITUTION OF BugCTRICAL 
ENGINEERS, March 16th, 1916.) 


( Conciuded from page 855.) 


The use of field control usually involves the use of two 
additional switches for each motor where ewitches are used, 
unless two motors are connected permanently in eeries, when 
they can be controlled by the same number of switches as a 
single motor. l 


FIG. 8.—MOUNTING OF RADIAL BRABINGS FOR HORIZONTAL 


SHAFT, 


Much the same conditions prevail where the equipments 
are arranged for regenerative control. Where the motors are 
to be operated to give regeneration when connected all in 
parallel, it will be necessary to have a regulating apparatus for 
each motor, and consequently the additional control apparatus 
will be very considerable, requiring so much in fact as to make 
the regenerative control of very doubtful value. 

That it is piei practicable to operate complicated control 
systems satisfactorily and reliably is shown by such examples 
us that of the New York, New Haven and Hartford a.c.-D.c. 
locomotives, which operate both from an 11,000-volt eingle- 
phase trolley and from the under-running 600-volt continuous- 
current third-rail of the New York Central system. The 
author has no desire to see that method of operation extended. 


*but the control complications introduced by such an equip- 


ment are small compared with what would be involved in 
operating over three or four continuous-current voltages witb 
full speed on three of them and with sevéral different forms 
of contact devices. . 

The problem of supplying the power for auxiliary circuits 
on S nda: receiving power at eeveral different voltages is 
one of the most troublesome features to be considered, except 
where only two voltages are encountered, such as and 
1.300, which are very common in the United Statee. For tbe 
higher voltages it may be that the use of a etorage battery. 
such ae that provided on the 5,000-volt car equipment pre- 
viously referred to, may prove to bé the most satisfactory 
means. On this equipment a emall-capacity storage battery. 
to which all the auxiliaries are connected, is included in the 
driving-motor circuit on the earthed side. The compreascr 
can be so arranged that it will receive probably at least 9? 
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per cent. of its operating current directly from the main 
circuit without the current passing through the battery, which 
floats on the line and is thus of comparatively small capacity. 
This system has the advantage of always maintaining Ps 
tically the eame voltage for the auxiliaries regardless the 
voltage on the line. 

For locomotive use, where the auxiliaries require consider- 
ably greater power, it is quite feasible to use a motor-generator 
to supply power to the auxiliares. The motor should be 
series wound, so as to secure the greater stability due to that 
type of winding. The great objection to this as well as in 
the remainder of the equipment to operating on eeveral volt- 
ages, is the multiplicity of switches, change-overe, and main 
and control wiring and other details involved. It soon gets 
to the point where the ordinary car inspector cannot handle it. 

Conclusion.—The logic of this paper points to the necessity 
for the early standardisation of some of the more important 
features connected with electrification. The benefits of 
etandardisation would be immediately felt not only in the 
greater eecurity of the railwaye in embarking on a project of 
electrification, but in the decreased cost of all apparatus con- 
nected with it. 

A good plan would be to eecure the fullest co-operation of 
ail concerned, carefully canvass the entire subject, and make 
definite recommendations for standards. The initiative in 
such an important matter should be taken by the Institution, 
which numbers among ite membere all those who are neces- 
eary to decide such questions on their engineering merits. Its 
own prestige will go far towards making its recommenda- 
tions 1nto laws, but it would be well to secure the co-operation 
ot all other organisations that are interested. All must 
approach the subject with an open mind so as to determine 
as nearly as possible what will the best for all, and their 
decision should be accepted as final. Such things as the loca- 
tion of the contact rail for a third-rail system, and of a contact 
line for overhead systems, could be discussed and settled 
within a ehort time; also the question of voltage can be con- 
sidered and decided before any further railways are electrified 
or extensions made to existing continuous-current systems. 

Since the 600-volt system 1s so thoroughly established, and 
also eo well suited to the requiremente of terminal electrifica- 
tion, it should be continued as one of the standards, at least 
for the present. While it is probable that but little will be 
done towards electrification of entire railway systems in the 
next few years, one other voltage should be selected that will 
b» suitable for euch service and will at least serve to direct the 
aim of those companies about to electrify. This voltage should 
be ar enough to permit the heaviest drafts of power re- 
quired to be collected from the overhead conductor without 
exceeding the capacity of a single wire or a single collector, 
and to reduce the amount of copper in the feeder system to 
the lowest value consietent with reliable distribution. If the 
equipments are obliged to operate at full epeed on 600 volts, 
it is practically useless to think of anything higher than 2,400 
volts. A still higher voltage should be adop if continuous 
current is to be used for trunk-line service with heavy traine. 

It is generally conceded that 1,500 volts is about the maxi- 
mum voltage that can be economically used on the 4-pole 
railway motor. The type of motor used for the 5,000-volt 
equipment that has been mentioned previously offers a solu- 
tion for the problem which makes a very coneiderable increase 
in line voltage appear not only possible, but easy in so far 
as commutation and commutation bars are concerned.* The 
first two motors of this type were tested with 7,000 volte on 
the line, i e., 3,500 volts on each motor, with very satisfactory 
commutation. - The limit to the voltage will therefore be found 
elsewhere than in commutation. The question of insulating 
motor and control for such high voltages would also appear 
to be less serious than might have been expected; the sample 
equipment of four 100-H. p. motors has run over 15,000 miles 
in commercial service without a single defect in the high- 
voltage insulation, and the operation of the equipment hae 
been highly satisfactory in every respect. 

The author suggests that if possible the through lines 
should be differentiated from the purely suburban lines, and 
that the best voltage for the former should be adopted regard- 
less of the latter; that an overhead contact wire in addition 
to the 600-volt third rail be placed over each track that 
requires full-epeed operation for both equipments. While 
such a scheme has its disadvantages, they are negligible com- 

ared with the complication of equipments necessitated by the 
interchangeable operation on several different voltages. 


DISCUSSION IN LONDON. 


Mr. O. H. Merz, who opened the discussion, regretted that 
the author was not there to take part in the meeting; he had 
always looked upon him as one of the most original railway 
engineers in the States, and he had many original ideas, as, 
for instance, the double armature motor for 5,000-volt direct- 
current work. Considering its advantages, it was surprising 
that more use had not been made of regeneration; until 
recently the only successful example of its use was on the 
Italian 3-phase railways. He thought there was no example 
of its use here on stopping services. The use of high voltage 
should simplify its adoption, because they would already have 
the dynamotor, which could be used for field excitation. The 


* A description of this system appeared in the ELECTRICAL 
Review of March 24th, 1916, p. 343. 
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author urged them to standardise their electric railway work, 
and he thought most railwaymen would consider the 600-volt 
third-rail system as a standard for many years to come, ‘but. 
they muet certainly also have a higher voltage if they under- 
took main line electrification. He did not think it could yet 
bs decided whether the third rail or overhead wire would be 
adopted in main line work; in the States the long distances 
necessitated the use of at least 3,000 volts, which meant using 
the overhead system, and the system adopted in this country 
would depend on the higher voltage limit. No doubt the 
1,200-volt construction used on the L. & Y. Railway would 
be 17 0 enough for 1,500 volts, but that did not seem high 
enough. ; 

Mr. ROGER SMITH referred to the paper which he had read 
before the I.E.E. in 1914, in connection with which he had 
said that no electrical locomotive was in existence which 
would give 1,100 H.P. at any speed between 30 and 70 miles 
an hour, as was done by the main line steam locomotives in 
passenger service. The author, however, mentioned the Penn- 
Sylvania D.C. locomotives, which would develop 1,200 H.P, at 
any speed between 42 and 76 m.p.h., and up to 4,000 H. p. at 
lower speeds, which he suggested would be better than any 
steam locomotive. He (the speaker) pointed out that the- 


Tons draw bar pull or tractive effocr. 


20 30 40 50 2 P 80 
Speed in miles pec hour. 
CURVES or DRAW-BAR PULL (STEAM Loco.) AND TRACTIVE EFFORT 


AT WHEEL TREADS (ELECTRIC Loco.), SUBMITTED-BY MR. ROGER 
SMITH. 


Pennsylvania locomotive weighed about 145 tons, or twice 


. as much as the steam locomotive, and in using it they had 


to haul about and pay for a machine which developed 4,000 
H.P. in order to get 1,200 H.P. at high speed. For the goods 


locomotive, the series characteristic was admirable, and look- 


ing beyond the suburban eervice to goods working, field and 
regenerative control would be very valuable, but would 
probably involve the use of at least 20 switches for a 
four motor equipment. We were not in à position | 
to settle the upper voltage limit for railway working. 
The 1,200-volt protected third rail on the L. & X. Railway 
had given great satisfaction, working through the recent 
snow without a hitch. The snow formed an arch over the 
slot Which preserved the vertical collecting face of the rail 
froin wet, &c. It was important to note that nothing had 
been done to commit them to any voltage at all; they would 
have to decide first on the needs of suburban routes, and. 
later, on those of the main lines, and use equipments suited 
for use on both systems. There were districts in industrial 
areas where the tunnels would not admit of overhead wires. 
A 1,500-volt third rail system would work in well with a 
3,000-volt overhead system, but he hoped that the switchgear 
for use on the two systems would not prove too complicated 
if used with regenerative and field control. 

Mr. LyDALL gave some data of speed range and tractive 
effort of 600 and 1,500-volt locomotives, from which it appeared 
that the desired electrical characteristic would not be so easily 
obtained on high as on low voltage. Referring to the neces- 
sity of interchanging electrical rolling stock and locomotives, 
he said no mention had been made of the Brighton Co.’s 
single-phase line, and suggested as a climax for future condi- 
tions a train equipped for running on two direct-current volt- 
ages and a single-phase current of high voltage. Very little 
information was available as to the extra cost of high-voltage 
train equipment, and it was & factor in the comparison. No 
doubt a 3,000-volt equipment would cost substantially more 
than one for 1.500 volts. He added that they could not decide 
yet on suitable standard voltages. 
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Mr. H. W. FIRTH said he was glad the author's attention 
had been drawn to the discussions on motor characteristics 
for railway working which took place at the Institution two 

ears ago, and particularly to the wasteful methods involved. 

e would like to know whether he was really sangui 
Yegenerative control on multiple unit trains; if his surmises 
as to the future were correct, then considerable economic 
improvements were in sight, They must do nothing in the 
matter of line voltage which would stop the interchange of 
locomotives and trains between different eections of railway. 
The author's views as to separate voltages would not com- 
mend themselves to railway men, as, unless it were possible 
to separate traffics, it would mean duplicating equipments. 
Most of the speakers seemed to accept 600 volts as euitable 
for suburban working, but that tied them practically to 1,900 
volts as the upper limit, and it might be necessary to go higher 
later on. For instance, he saw no reason xoy 1, volte 
should not be adopted for the lower standard, but the time 
was not ripe for fixing the upper limit. 

Dr. S. P. SMITH said the author dealt with the charac- 
teristics of the series motor and showed its suitability for 
certain work, but the position was not quite clear when it 
eame: to larger outputs. He was afraid they would not get 
what they wanted for large locomotive work with field control, 
and they might have to aim for a.c. motor characteristics. 
Perhape the single-phase series motor might solve some of the 
difficulties outlined by Mr. Roger Smith. He asked what 
would happen to a motor used continuouely as generator (for 
‘regeneration) and as a motor for driving, with no opportunity 
of getting rid of heat, and yet restricted to the present limit- 
ing dimensions. American engineers had probably experi- 
enced the difficulties of varying voltages and systems, and he 
understood that the paper had been written as a warning 
against the use of more than two voltages. 

Mr. H. M. Sayers ‘said that the experimental work on 
regeneration bad been mostly carried out on tramwaye in 
this country, and it had resulted in failure. One reason for 
this had been mentioned—the motor was in use always and 
had no time for rest. Further, a regenerative motor really 
required a shunt characteristic, and this was not very suitable 
for acceleration. But such » motor could be used by intro- 
ducing between it and the wheel a epeed-torque gear of satis- 
factory construction, and he understood that such a gear was 
available. This point was worth considering in connection 
with regenerative control and main line railway problems. 

Mr. J. S. Peck, who read the paper in the absence of the 
author, replied briefly. agreeing that there had not been 
enough experience to fix standard voltages. He suggested, 
however, that it would be an advantage to fix some temporary 
standards on our present knowledge rather than go on on hap- 
hazard lines. He briefly outlined the basic method of regenera- 
tion, pointing out that many “frills” were being added, and 
expressed confidence in the ability of the modern motor to 
etand up to the extra strains due to regenerative working. 
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DISCUSSION AT NEWCASTLE. 


At a meeting of the NEwcasrLE Locau SecTion on March 
13th, Mr. J. S. Peck, of Manchester, read an abstract of Mr. 
N. W. STORER'S paper. i 


Mr. J. R. Bearp thought the field-control system had its 
disadvantages. The normal condition of the motor was that 
eome of the field was shunted, and that meant that so much 
of the copper was out of service, and consequently the motor 
had to be slightly larger to compensate for that. The section 
of the paper referring to regenerative control was the most 
interesting one, and on this question much work would 
be done in the near future; if regenerative control were used 
they certainly had much greater freedom in regard to the 
8 at which they braked. Speaking of standardisation of 
the third rail, he thought it was bound to be left over until 
they had had sufficient experience of the new third rail on 
the Lancashire and Yorkshire Railway. K 

Mr. W. G. Guns regarded the reference to regenerative 
control as the most interesting in the paper, but said the 
difficulty was to get a machine that would be suitable for 
both motor and generator. The difficulty was there overcome 
by providing additional shunt coils for use while the machine 
was generating; he thought it would be better to use the 
sume coils. 

Mr. O. TunNBULL drew attention to the double-armature 
motor, and said the difficulty was the question of space; the 
se were fitted to inches, and there was room for nothing 
else. 
trouble there might be that there were not sufficient cars to 
absorb the regenerated current, and it would come back on 
the station. There were cases where the amount of current 
coming back was greater than that absorbed. Still, he thought 
the regeneration of energy would do a great deal to bring 
about the electrification of our lines. 

Mr. T. CARTER urged the importance of the question of 
standardisation, and thought the Institution should take up 
the point. 

Mr. L. H. Oarr said with regard to standardisation, that 
something might be done by the railways in conference, as 
had been done in part in connection with.the third rail. 

Mr. Pre briefly replied to the discussion. 


guine as to 


As to regenerative control, he pointed out that the - 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear unt 
the following week. should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


German Silver an Outgrown Superstition. 


Mr. Thompson, in the Journal of the Institution of Wee- 
trical Engineers, sets forth many facts which bear on the use 
of German silver for resistance coils. The writer considers 
that any discussion of German silver as a material for resistance 
coils ought to be relegated along with the discussion of 
ancient ideas regarding the nature of a magnet. Since eles- 
trical engineering began to outgrow the telegraph stage, Ger- 
man silver as a material for resistance coils has been 
thoroughly discredited, and almost entirely given up. It 3s 
probably a fact that any alloy containing zinc is unfit to 
stand any sort of hard usage, such as exposure to the weather 
or the heating and cooling with exposure to the air incidental 
to the work ordinarily put on resistance coils. In the last 20 
years alloys have been produced which answer almost every 

ible need of the electrical engineer for resistance coils. 
Many of these are of great value, and thoroughly well d ihe 
for the icular purpose for which they are designed. These 
alloys should be better known. Very little experience is 
enough to indicate what material to use for a particular cage. 
The writer does not know of any single use where German 
silver could be recommended. 

If a definition of German silver should be wanted, here it 
is: Brass with a percentage of nickel (very often 18 per 
cent., but sometimes more or less). 

Charles Wia. 


Philadelphia, U.S.A. 


Concerning Discounts. 


Mr. Fisher's letter mentioning the T. L.A. discount sheet 
18 interesting. He shows that, after getting out a complicated 
arrangement of discounts, the T.L.A. provide a sheet showing 
the equivalent simple discount. But why do the T. L.A. not 
use the simple equivalent discount right away? 

We should how! with laughter if eomeone came from China 
and told us that the Chinese did business in this way. The 
whole system reminds one of an incident which is said to 
have occurred in a certain shipbuilding centre. Some neutral 
naval officers came across with regard to work being done for 
them. In the course of their visit they saw through the ehip- 
yard and inspected everything in the way of warship work 


that was being done for our own Navy. Then as they left 
the harbour they were carefully taken down into their cabins 


so that they might not see what was happening! Need one 
add that they were profoundly impre by our metbod of 


preserving secrecy ? 
The Writer of the Article. 


— — — — 


Cause of Flicker. 

Confirming the opinion expressed in Mr. Long's letter, I 
remember about 15 years ago going from Bristol to investigate 
a flicker on the lights of a large passenger steamer in South- 
ampton Docks. The effect of the flicker on the lights in the 
saloon was very noticeable when all lights were on. The 
defect was entirely cleared up by adjusting the valves of the 
ae 

his occurred so long ago that I have forgotten the name of 
the boat and even the name of the maker of the engines; 
but they were vertical engines direct-coupled to the dynamoe. 


H. Visger. 


— M—— —ä—ĩ—— ——— ee 


An Engineer’s Wages. 


We were interested to note Experience's letter in a 
recent issue of the Review under the above heading, and it 
would appear to us that Experience is one of the many 
disappointed men who, after the completion of their college 
training, are unable to obtain remunerative employment. 

If Experience has not yet been able to solve his diff- 
culties, we should recommend him to adopt the course which 
many men have found to be inevitable, and obtain & poei- 
tion as an apprentice in one of the many large engineering 
works, which would carry with it a remuneration of seven or 
eight shillings per week, experience, and plenty of hard work. 

After the completion of his apprenticeship '' Experience ” 
may possibly be surprised to find that he is then able to meet 
his landlady's account with his own earnings. 


Two-Phase. 
Manchester, March 21st, 1916. l 


[Our two correspondents are quite right; a graduate from 
no matter what college has no claim to the title of engineer, 
and no right to expect an appointment in any such capacity, 
for there is one element in the training of an engineer which 
cannot be imparted by any teaching institution—ezperience. 
If our correspondent who, with unconscious irony, used that 
pseudonym, has been led to believe that when he hae passed 
through his college course he is an engineer, he is the victim 
of a cruel deception.—Iips. Exec. Rev. 
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The Engineet in the Tropics. 


In an article headed The Engineer in the Tropics in 
your iesue of ihe l7th inst., the author makes at least one 
mistake. Towards the end of the article he says that in 
India, Africa, and Malay States, white patrol jackets buttoned 
up to the chin are usually worn." Whether he is right about 
Africa and the Malay States I do not know, but in India 
certainly one seldom comes across this style of get-up, 


except among the lower classes of Europeans (and then . 


eeldom) or travellers from further East. Jackets cut to 
the eame pattern as one's home clothes are de rigueur, and in 
the more civilised parte, e.g., Calcutta, Bombay, &c., they 
must not be white, although the trousers may be. The coats 
should be either of light “holland ” material, eilk, or flannel, 
and the latter being v au add provides the necessary 
contraet with the trousers. e trousers may be of the eame 
material ae the jacket, unless the latter is flannel. It is a 
small matter, but may as well be correct if mentioned at all. 
It is always best to buy clothes on arrival in the Tropics, and 
not at home, as then one gets the correct things for local 
wear. A man fitted out by a colonial outfitter is usually 
& source of amusement to everybody but himself. All he need 
take from home is a eun helmet and ordinary summer clothes. 

The author of the article aleo recommends corrosive subli- 
mate for wounds and scratches. It is true that this extremely 
poisonous substance cures “prickly beat very quickly, but 
it bae to be applied in very weak solution, and even then the 
result is usually very bad boils, due, presumably, to absorp- 
tion of the poison into the system. Personally, I have given 
up this cure, as I prefer the '' prickly heat" to the boils. 
In any caee, I have been advised by doctore that on no account 
must corrosive sublimate be used on or near open cuts or 
scratches, and chemists usually give the same warning. I 
am unable, therefore, to understand the recommendation in 
the article in question, and I certainly think a warning ie 
necessary, although I profess no medical knowledge myself. 


“ Kole Hai.“ 


Wiring Problems. ; 


Apropos of the new wiring rules issued by the Institution 
of Electrical Engineers, where would you find a ruling for 
the following claims which were put to us in one day :— 

No. 1. We tendered for the cabling in connection with a 15-H.P. 
motor, and in our specification we stated exactly the size and 
quality of the wires to be used. The cabling provided for 
neatly 25 per cent. overload, but the customer claimed that 
it did not comply with the rules, as bis machine would give 
an overload of 50 per cent. for half an hour and 100 per cent. 
momentarily. | 

No. 2.—We were instructed to join up a 20-H.P. motor, but 


as the motor was only doing about 2 H.P. we were requested 


io provide for that load only. I 
Needless to say, we have settled both these matters eatis- 
ony to ourselves and the customers, but other views 
would be interesting. 
2 L. E. Wilson. 


Manchester, March 94th, 1916. 


The B.O.E. and the C. & G. 


Your journal is read by many students who will presently 

be answering examination questions on electrical engineering ; 
and eome of them now understand the serious inaccuracy of the 
old rule for getting greatest current from a battery, which is 
etill obstinately adhered to by professors connected with the 
Board of Education and the City and Guilds of London Institute. 
These candidates may be wondering whether they would run 
any risk of losing marks if they employed my rule, and thereby 
got a correct answer that the examiners were not expecting: 
or both these institutions have either been giving full 
marke for wrong answers, or setting questions that are all 
specially suited for a rule that is known to be bad. You will, 
therefore, perhaps allow me to show the following way out 
of the difficulty. 

Suppose the candidate is asked what arrangement of 20 
1-volt and l-ohm cells will send the greatest current through 
an external resistance of 13 ohms. With 10 in series and 2 
in parallel the resistance of the batterv would be 5 ohms; 
and with all in series it would be 20 ohms. Therefore, the 
greater of these resistances being the nearer to that of the 
external circuit, the old rule would tell him to put the cells 
all in series; and he should give this answer without anv 
comment; for the old rule will always be right when it indt- 
cates an arrangement with more resistance than the externul 
circuit. i 

But now, suppose that the external resistance had been 12 
ohms, which is nearer to the smaller of the above two battery 
resistances. Here the old rule would tell him to put 10 in series, 
which would give a current of 10/(5--19)-10/17; where- 
as my rule would tell him to put all in series, which would 
give a current of 20/ (2072) 210/16, evidently an increase of 
exactly 61 per cent. (I have chosen a number of cells that 
is particularly favourable for the old rule; otherwise my rule 
might have given an increase of 20 per cent., 100 per cent., 
or anything you please.) Here the candidate should say eome- 
thing to the effect that when the erternal resistance is be- 


tween two consecutive battery resistances and nearer to the- 
smaller one, both of them should be tried; and he should then 
show that the greater current is obtained with all the cells 
in series. So long as he takes care not to mention my name 
or my Pa do not think it will be necessary for him 
to give a wrong answer in order to get full marks. 


W. F. Dunton. 
Newcastle-on-Tyne, March 27th, 1916. 


(Mr. Dunton is aware that we regard the grouping of cells 
as of little importance in practice; but his letter raises a 
totally different and very serious question, for he suggeste 
that the examiners of these two great educational authorities 
have been deliberately ‘‘ loading the dice." That Mr. Dunton’s 
argument with regard to the old rule is correct is indis- 
putable; we feel sure, however, that the examiners, if they 
have erred, have done so through inadvertence and not of set 


"^ purpose.—Eps. Exec. Rev.] 


THE RONTGEN SOCIETY. 


AT the March meeting of the Róntgen Society, held at the 
Institution of Electrical Engineers, the discussion on the pro- 
tection of the X-ray operator, adjourned from the previous 
meeting, was resumed. l | 

Dr. W. Harwoop Nurr said that several X-ray workers 
come ened of headache and sleepiness after a short time in 
the X-ray room. In his opinion this wae due, not to the 
ionisation of the atmosphere, but to the generation of ozone, 
and some experiments he had conducted showed that ozone 
waa actually produced ih the neighbourhood of the tube. 

Mr. W. A. SCHALL put in a mild plea for the manufacturers 
of X-ray apparatus. He had no doubt that there wae room 
for improvement, but until the manufacturer was definitely 
told what he must guard against he was in a difficult poeition. 
The manufacturer did not yet know what the medical man 
wanted. One authority would say that a covering of 2 mm. 
of 4.5 lead rubber was amply sufficient as a protection; another 
that it wae not nearly enough. They had vet to find out what 
menos of lead rubber was equal in opacity to the human 
issue. 

Dr. G. B. BATTEN referred to the enhanced danger of those 
X-ray workers who, in addition to working with the tube, had 
to do with chemical substances, such as developing agente. 
These would often precipitate an X-ray reaction which other- 
wise would have remained latent. 

Major WILSON, of the Canadian Medical Service, said that 
the ideas of British manufacturers on the subject of X-ray 
protection were certainly below the standard which was 
deemed necessary with the heavy transforiner outfits obtained 
from the United States and Canada. Ile believed, with a 
previous speaker, that the tired feeling was due to ozone, no 
matter whether generated from the. terminals of the tube or 
those of the transformer iteelf. 

Mr. T. CLARKE made the surprising statement that he had 
worked for 20 years at X-rays without any protection what- 
ever, and had never received any injury. He had employed 
a static machine, and in his opinion X-rays from a tube 
excited by a static machine were comparatively harmless, and 
were different in nature from those given by a tube excited 
by an induction coil. 

Upon this point, Dr. SipNEY Russ, in replying on the dis- 
cussion, said that there was no reason why, if the potential 
difference between the electrodes was the same, there should 
not be identity betwen the rays thus differently produced. 

The President of the Society, Mr. J. H. GARDINER, an- 
nounced that the authorities of the National Physical Labora- 
tory were prepared to examine and give a certificate upon 
protective materials which would enable both manufacturers 
and users of materials to know the absorption coefficient of the 
protective devices they supplied and used. He also stated that 
the Council of the Society had under consideration resolutions 
on the subject of the efficiency of X-ray apparatus from the 
point of view of safety, which would be submitted to the War 
Office and Admiralty. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SWEDEN.—The exportation cf the following. among 
other articles, has been prohibited from Sweden :— 

As from February Sth.—Driving and transmission belts of 
leather, rubber, gutta-percha or balata, even in combination 
with other materials. 

As from March Ist.—Boots and shoes of tissue, with rubber 
soles; tungsten wire. 
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RUSSIA.—In virtue of. an Imperial Decree, dated January 
` Tth, the Russian Minister of Finance, in conjunction with 
the Minister of Commerce, has been empowered temporarily, 
until the close of the war, to diminish or increase, in accord- 
ance with local conditions, the pence fixed for the payment 
of Customs duties on goods (including postal parcels) received 
at Customs establishments, to issue regulations with regard 
to the warehousing of the eame, and to determine the pro- 
cedure and periods of sale of these goods, in cases of non- 
payment of the Customs or other duties. 


FRANCE.—Owing to the inaccurate declaration of British 
goods imported into France, several cases of difficulties with 
the French Customs authorities have recently been brought 
to the notice of H.M. Consul-General in Paris, with a request 
from the firms concerned that an appeal against the fine 
imposed by tha French authorities should be made through 
his intermediary. The Consul-General states that, in such 
cases, the inaccuracies are usually ascribed to inadvertence, 
and adds that, as a general rule, no satisfaction is to be 
obtained on this ground from the Customs authorities. He- 
therefore calls attention to the necessity of furnishing full 
and accurate information to the person charged with the 
declaration of the goods to the French Customs, in order that 
the consignments may be correctly declared and trouble with 
the Customs authorities avoided. : 

The following note of some of the requirements of the 
Customs Regulations may be useful :— 

Declarations muet be presented in duplicate on printed 
forms in conformity with the approved model; they must 
indicate the nature, kind, and quality of the goods, the place 
whence imported, and their destination. In addition, the 
weight, or the measurement or number, or the value, of the 
goods must be shown according to whether the duty is levi- 
able on the weight, measurement or number, or on the value. 
The marks and numbers of the bales, cases, casks, &c., are 
to be shown in the margins of the declarations, and if the 
origin of the goods or any other special circumstance entitles 
them to favourable tariff treatment, the fact must be etated. 


AUSTRALIA.—An Australian Proclamation, dated Decem- 
ber 22nd, prohibits the importation into the Commonwealth 
of electric or magnetic belts, or any belt, or any article of 
wearing apparel, or article for toilet use, Or any appliance 
which is alleged or intended to produce a therapeutic effect 
by electric or magnetic influences, or by the presence of radio- 
active elements. 


UNITED STATES OF AMERICA.—According to a decision 
recently given by the United States Board, of Appraisers, wire- 
less apparatus imported for use upon vessels owned by the 
United States or operated under American registry, when 
entered and installed: under the prescribed conditions, is free 
of duty on importation into the United States. 


SOUTH AFRICA.—The following Customs decision has 
5 been officially announced in the Union of South 

rica :— ' 

Washing machines driven by electrical power are dutiable 
under No. 198 of the Tariff at the general rate of 20 per cent. 
ad val., the rebate allowed on goods manufactured in the 
ee or reciprocating British Colonies being 3 per 
cent. val, 


NORWAY .—The exportation from Norway has been pro- 
hibited of copper oxide and copper protoxide. also of all 


manufactures of rubber, balata and gutta-percha (with the 


exception of driving and transmission belts of balata and 
gutta-percha). 


EGYPT.—Revised Tariff valuations for use in assessing 
duties on certain metals imported into Egypt have been issued. 
with effect from February Ist to March 3lst, 1916, or until 
denunciation, as follows :— 


^ 


Valuation per kilog. 

Milliémes. 
Copper and braes sheets, round and bottoms 136 
Copper sheets, plain = js MM - 133 
Copper sheets in rolls, bars, round and flat 133 
Copper ingots gut s E T" oi 130 
Copper wire ad valorem. 
Brass wire e des s d m M 
Brass sheets, plain, 21 by 45, 8 lb. to 5 lb. .. m 
Tin ingots and bare ra ams n 25 185 
Lead sheets in Du T Vid a 38 
Lead shot 8 isis s 985 m 39 
Lead pipe = 22 8 ee P 38 
Lead, pig zn ijs m En 35 38 
Zinc sheets = mn "a n ach 117 
Zine ingots - "T "e us bs 117 
Phosphor bronze ... T 8 a m 117 
Antimony : em ut "n 5 fos 130 
Quicksilver is um ae the T" 600 


Duty is leviable cn the valuations shown at the rate of 8 
per cent, (1,000 inilli&nes = £El = £1 Os, 6d.) 


Electric Co., U. S. A.). 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. Thompson & Co, 


Electrical Patent Agents, 285, High Holborn, London, W.C., and «t 
Liverpool and Bradford. 


1916. 


3,680. '' Electric lamps." F. Wzstwoop. March 13th. 


3.707. Leakage protection device for electric cables." C. J. DsaviR axb 
E. A. CLAREMONT. arch 13th. 


3.726. Manufacture of electrically-welded link chains and cables." R. 
GkFEN. March J8Sth. : 


3,736. '' Semi-automatic telephone systems." 
Co. & H. J. H&RINK. March 13th. 


3.797. Automatic and semi-automatic tar phon: systems." Rar Avto- 
13th 


RELAY Actomatic TELEPHONE 


- MATIC TELEPHONE Co. & H. J. Herink. Marc 


3,739. Coil supports for electrical apparatus." British THomson-Hovstox 
Co. (General Electric Co., U. S. A.). arch 13th. 


3.743. Oscillators or vibrators for wireless telegraphy, &c." Coupas 
WIRELESS CONTROL SvNDiCATE & M. Compare. March 13th. 


_ 3.745.“ Alternators for production of high-frequency electric oncillations.” 
Soc. FRANCAISE Rapio-EtECTRIQUE. March 13th. (France, March 13th, 1915. 


3.758. Telephone exchange systems," A. E. LuxoHI. March 14th. 
(C. S. A., March 19th, 1915.) 


wee Electrical indicators, &c. F. R. HoBixv & J. G. Hoorsr. Marth 
th. 


3.777. Apparatus for obtaining synchronous motions at a distance." W. 
KiNGSLAND. | March 14th. 


3,780. '' Toots for internally shaping telegraph insulators, &c." H. L. 
DovLrToN & W. Pop«oRE. March 14th. 


3.789. Measuring instruments, relays, &c.“ 
ckAPH Co. March 14th. 


3.795. Contact apparatus for electrical connection of magnetos." E. J. J 
SALMSON. March 14th. 


.9,796. “ [nterruption device and method of mounting cams for magnetos."' 
E. J. J. Saumson. March 14th. 


* 3,797. “ Mount for magneto distributors." E. J. J. Satusow. March lach. 
3,798. ''One-piece framing for magnetos." E. J. J. Satmson. March léh. 


3,806. “ Means for the efectrical repetition, determination, and distant 
control of movements, specially applicable to order-signalling systems. E. A. 
GRAHAM & W. J. Rickets. March 14th. 

3.817. Explosion engines coupled to dynumo electric machines." Soc. 
1915) DES ETABLISSEMENTS L. BLERIOT. March 14th. (France, April loth. 

3,835. “ Electric lamps." J. R. Cray. March 15th. 

3,859. Dynamo-clectric machinery." H. F. Jorn & J. H. Sr. H. Mawns- 
LEY. March 15th. 


3,863. “ Valve mechanism." British THomson-Hovuston Co. 


Makcont’s WII Tin 


March 15th. 


3.869. Stationary ‘contacts for electric switches or circuit-breakers." F. B. 
Hort. March 16th. 


3.896. Magneto-electric machines for 
engines." M. S. Conner & A. R. Kant. 

3,914. Projection apparo 

arch 16th. 

3.922. '' Automatically-operating switch for machines switching telephone 
systems, &c." J. G. Hacxiry & Western Execrric Co. March Foun 

3,9388. Electric frashlamps." C. R. Hate. March 17th. 

3.969. Grapnels for raising submarine telegraph cables, &c." W. less- 
MAN. March 17th. 


3,976. “ Electric cables." E. A. Bayes & Bgirisu [ssuLATED anp Heiser 
CanLES, LTD. March 17th. 


3,986. Control systems of air-compressors."' 
Co. (General Electric Co., U. S.A.). March 17th. 


4,006. “ Apparatus for testing electric circuits." E. PROKSCH. 
(Austria, March 23nd, 1915.) 


4.026. Deflector for deflecting light in electric fittings." J. E. Raxpalt. 
March 17th. 


4.035. Treating articles electrolytically.” D. L. Hontyman & C. J. Lane. 
March 18th. 


4,049. ‘Casings for electric batteries." BRIrisn Ever-Reapy Co. & A. H. 
SHEPPARD. March 18th. 


4.067. Magnetos." R. G. II NOIR & C. C. W. Simpson. 


ignition in internal-combustios 


March 16th. 
British THomson-Hovuston Co. (Genera: 


British Tuousos-Hocspos 
March 1715. 


March 18th. 


PUBLISHED SPECIFICATIONS. 


1914. 


8,349. Exxcrric Pruc AND Socket Connectors. H. Matthaey & Co. 
G.m.b.H., and H. Eickmann. April 3nd. (April 2nd, 1913.) 

23,380. TELBGRAPH AND LIKE SIGNALLING Systems. T. B. Dixon. December 
lst (December Zth, 1913.) . 


1915. 


3.490. ELECTRIC Switcucear. F. Waller. March 4th. 


3,500. Automatic ELECTRIC Circuit Breakers. H. H. Groves & H. Bri- 
tain. March 4th. 
3,505. DISTRIBUTION or Fuse Boxzs rox Exvectric Cincurrs. F. B. Hol- 


March 4th. 

4,895. COMBINED ELECTRiC LIGHTING AND STARTING APPARATUS For Motos 
Vrinelrs. L. Duca, E. Naldini, C. Massavelli & L. Bellone. March Soth. 

6.349. BALL AND SockrT Joints. British Thomson-Houston Co. (Genera! 
Electric Co., U.S. A.). April 28th. 

7.498. UPPER CLIP rox ANCHOR INSULATORS OF ConpuUCTOR Rais for ELK- 
Ter: Rainways. H. Scott. May 19th. 

7.680. Points OR SWITCHES For Tramways, RAILWAYS, AND THE LIKE, Edgar 
Allen & Co. and C. Pigott. May 22nd. 

9.628. FKELFCTRIC WELDING AND APPARATUS THEREFOR. 
Houston Co. (General Electric Co., U.S. A.). July Ist. 

10.709. AUTOMATIC TELEGRAPH TRANSMITTERS. Eastern Telegraph Co. 274 
B E. Phillips. July 23rd. 


British Thomson- 


10,809. BRAKES AND STOPPERS FOR Wire Caatrs, . T. Hall. July 36th. 
17.412. LiQuip-;PERATED. ELECTRIC SWIC ns. W. H. Smith. Decemb r 
13th, 
1916. 
9098. TELEGRAPH RFPFATING INSTRUMENTS. T. B. Dixon. February ltt. 


December 5th, 1915. (Divided application on 23,380/14.) Patent No. 100.0: *. 


December 5th, 1913. 
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NATIONAL INDUSTRIAL. 
ORGANISATION. 


L4 


From the obrervations which appeared in our issue of 
January 21st, uader the title ** National Business Organisa- 
tion," it will have been gathered that we viewed with 
regret the division of the different forces which were 
engaged in: endeavouring to form a powerful national 
industrial organisation. There were several separate 


movements on foot, each of them was fairly strongly 


backed by important industrial interests, all of them were 


making headway in their own circle or sphere, and the 
objects in view were, in the main, very similar. Was it 
desirable, when there was a practically universal recognition 
that a traly national organisation of impressive proportions 
and effective strength was one of the greatest industrial 
needs of the times, that these groups should continue their 
efforts independently ? If want of co-operation among 
industrial interests had been a weakness in the past, why 
perpetuate the error by a division of the very forces which 
were aiming to remedy it? The air has been thick with 
new schemes and proposals of one kind and another all the 


while we have been at war, and their existence, the interest 


that they have evoked, and the support that they have 


received, have proved beyond doubt the desire of industry 


to concentrate ite forces. 

Probably all of these schemes have contributed some assist- 
ance in stimulating interest in the idea of associated and 
co-ordinated policy, but three of them stand out more promi- 
nently than the rest, as demanding serious attention when the 
time is ripe for seeing whether an amalgamation of forces can 
be effected. The Institate of Industry is one ; the second 
is a substantial organisation started in the Midlands by 
Mr. Dudley Docker; and the third is the Manchester 
scheme set on foot by Sir Charies Macara. With the 
first we have dealt pretty fully on several occasions; its 
little plaster exhibition building overlooking the Scrand still 
stands as a monument to its earlier memory, though fast 
crumbling to decay, like some of its earlier ambitions, Our 
readers will have noted that we never have been able to 
treat this movement as being seriously representative of the 
great industries of the country; it bas not been founded or engi- 
neered in a manner which called forth either our respect or 
our admiration. When, therefore, we were invited to take tea 
with the Court of Directors last week, on tbe occasion of the 
making of an “important announcement," the object of 
the gathering being The creation of a national organisa- 
tion adequately representing British industrial interests,“ 
we attended with some curiosity, little enthusiasm, and only 
just a slight modicum of hope. As the proceedings 
developed, however, our curiosity developed into a deep 
interest, and our enthusiasm and our hope both rose very 
high. We are in doubt as to which was te important 


announcement,“ for there were several. One was to the 


effect that the Institute of Industry was willing to sacrifice 
its name; the other that any director would retire in order 
to strengthen the Association; and last, but not least, Mr. 
J. Taylor Peddie had placed his resignation in the hands of 
the directors, so that they might offer to those who wished 
to join forces with them the advantages of a central associa- 
tion free and unfettered by any existing agreement as to 
management. So be it! Mr. Nettlefold, in his control of 
the proceedings, impressed us with his unquestionable 
sincerity. He gave us clearly to understand that the 
Institute of Industry, as we have known it, is willing to 
sacrifice itself in order that there may be that consolidation 
of national resources which is a vital necessity. 
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The way was thus opened for valuable discussion, and as 
representatives of the two important groups which have 
made no inconsiderable headway (Mr. Dudley Docker 
stated that his movement was supported by from 30 to 40 
firms who were each willing to put down £1,000 apiece) 
were present, it was possible for practical suggestions to be 
advanced. Mr. Ducker proposed that a conference should 
be held between the Institute of Industry, the Association 
with which he was concerned, and the Manchester 
group, and he expressed the opinion that from such a 
conference there might emerge a big association, which 
_ even the British Government would have to recognise. 
He suggested that they should all come under one 
umbrella (we think he meant a new one) in order to 
co-operate efficiently. We are pleased to state that the 
proposition was accepted by the chairman on behalf of the 
Institute; it was approved by Mr. F. R. Davenport, who, 
as a director of the Manchester movement, said he would 
recommend it to the Manchester group; and it was sup- 
ported by Mr. A. W. Tait, who is not disinterested in elec- 
trical aud fiaancial affairs. We believe that the conference 
actually took place within a few hours after the suggestion 
was made, and we shall hope to hear in due course that an 
entirely new and central organisation will be speedily 
established, forming an umbrella which shall shelter all 
our national industries from the cold water of the politicians 
whom Mr. Dudley Docker and not a few others abominate. 
Two of the principal essentials for such an organisation 
are, a8 Mr. Tait remarked, brains and money—both. are 
required in the best quality and the largest quantity. We 
asked a couple of months ago whether it was suggested 
that industrial firms should pay their usual trade association 


subscriptions and find funds for the new institute or . 


association as well. Mr. Docker's efforts have proved that, 
when once it is realised that & truly great organisation 
is in prospect, funds will flos in freely. Hundreds of 
associations which are in existence will doubtless desire to 
link up to such a body, because they will expect it to exert 
in combination such a powerful influence in matters of 
prime concern as individually or in smaller groups tbey 
could never hope to exert. Hundreds of wealthy industrial 
companies and firms would also be prepared substantially to 
support movements which are going to assist them in the 
expansion of their operations. 

The matter of finance in such an organisation is an 
interesting one. Mr. Allcock, of Manchester, advanced a 
suggestion which is deserving of careful consideration. He 
urged that in their thought of, and regard for, great ideals, 
they should not overlook the fact that there were many 
sectional associations which were doing very usefal work. 
The money for a new association might be obtained by 
linking these all up together. At present most of them 
intermix idealistic and practical efforts. A transfer of the 
‘idealistic duties from each of the national organisations 
might induce those sectional associations to contribute a 

rcentage of their income (say 10 per cent.) to the national 

y. which, by its constitution and objects, would cover all 
those matters concerned with what may be termed national 
policy in relation to industry. The remainder of their 
incomes they would continue to expend upon the aforesaid 
useful practical work. He mentioned, to illustrate his 
suggestion, the willingness with which a firm of, say, 
engine-makers, would subscribe to the funds of their 
own association if they were convinced that a better 
market for their engines would be secured; but 
they would be averse to subscribing to fands which bad 
ideals as their aim. This is, perhaps, a point of detail 
which may well be left to the judgment of the court of 
directors of the new association or federation, or whatever 
it may be called, but we repeat that it is well worthy of con- 
sideration if for no other reason than that it would permit 
existing associations to leave undone some things that 
at present absorb a good deal of their attention, and 
allow them to increase their own usefulness to the trades 
that they represent by concentrating on work of really 
practical value. 

The Institute of Industry, it will be remembered, dropped 
* gcjence " from ita title. 
tion of British Industries will find that it can consolidate 


its forces in the most profitable manner by going a step . 


It may be that the new Federa- 


farther. It may recognise that it will be unnecessary for 
it in any way to overlap the operations that are likely to 
ensue from the national organisation of science which is 
being proceeded with by the Royal Society. A great and 


effective scientific organisation of this character can render 


service to science, and those who affect it as a calling, by 
linking up all the scientific societies and institutions for 
combined effort in the national interests. And if beside 
this there were a great Federation of British Industries, there 
would be available two essential parte of one grand organisa- 
tion which would strengthen our prestige and position 
throughout the world. This is surely an object for which 
all should labonr, aud if for its fruition the spirit of self- 
sacrifice has to be exercised—as we believe it must be—we 
are sure that no founder, and no Institute, will be permitted 
to remain as an obstruction in the path. It is useless shutting 
our eyes to the fact that certain of those who have a sub- 
stantial stake in some of the present movements will require 
such a sacrifice. The chairman most gracefully and appro- 
priately signified by his announcements that such an 
eventuality had been foreseen, and we believe that he and 
his court of directora will, as & result of conference and 
1 deliberation, come to the conclusion that it must 
made. 


Tue Council's nominations for the 


The I. E. E. vacancies which will occur in the 
and its offices of president, vice-presidents, 
Council. honorary treasurer, and ordinary 


members of Council, on September 
30th next, are now in the hands of members. The 
task of commenting upon this document is one of 
considerable difficulty, since it is regrettably easy to 
be suspected of invidiousness when any names are 
mentioned. We may, therefore, begin by saying 
whatever we can that is favourable, just to show that 
ac are not content with expressing dissatisfaction 
only. 

The addition of Mr. Chattock to the body of vice- 
presidents will, we think, be welcomed by everyone. 
especially in the great industrial district of which 
Birmingham is the centre, and in which the heads 
of lesser concerns affectionately allude to him as 
The Chief.“ 

With respect to the ordinary members of Council. 
we must observe that it does not appear to be at all 
representative of the large manufacturing concerns 
of the country. How are we to look for that co- 
Operation and that co-ordination of interests which 
are so much talked of unless representatives of all 
these interests are included? | 

The central-station engineers were at one time 
conspicuous by their absence from the Council, but 
we saw the somewhat violent advent of Mr. H. F. 
Proctor, and now we see upon it Mr. Chamen, Mr. 
Chattock, Mr. Christie, Mr. Dickinson, Mr. High- 
field, and Mr. Woodhouse, to mention only those 
who are now members. 

Certain sides of the manufacturing industry are 
fairly well represented, and we welcome the nomina- 
tion of Mr. Nisbett, who will not only tend to 
preserve the continuity of the Council with its pre- 
decessors, but whose firm is embarking upon more 
than cable-making, and so becoming somewhat more 
representative of manufacturing in general. 

It is, however, with regard to the presidency that 
we must sound a note of warning. 

Dr. Ferranti was made president, amid universai 
acclamation. for a second successive year, he being 
the first president to be honoured in this way. We 
all had hopes at that time of the carrying int» 
practice of a certain“ broader policy," and that we 
might go forward under gallant leadership to a con- 
quest of industry bv electricity and to a conquest of 
electricity by the British race. That these hopes 
proved largely illusory was hardly the fault of Dr. 
Ferranti. 

Mr. Duddell’s eminent services to electrical 
science had their natural result in a second year for 
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him. We refrained from expressing any views on 
the question at the time of his re-election, for, as 
will be remembered, there was something of a set 
made against him, with which we did not desire to 
be identified. Sir John Snell did not occupy the chair 
for a Second year, and we then hoped we had broken 
away from the new practice before it had become a 
custom. 

We are sure that we shall not be accused of any 
feeling adverse to Mr. Sparks, when we say that we 
unfeignedly regret that it is proposed to elect him 
to the chair for a second year. We welcomed his 
accession to that dignity; we have admired his occu- 
pancy of the chair; his popularity is as unquestion- 
able as it is well-deserved. We feel, however, that 
there are so many excellent men on the Council, 
whose arrival at the head of the profession is delayed 
by the course proposed, that it is our duty to protesi 
against it. | 

We sincerely trust the practice will not become 
customary with the Institution. The gain, if any, 
to be obtained by the holding of the presidency for 
twO successive years by any member, however dis- 
tinguished, is not obvious, and it makes the pace too 
slow for those behind. 


THar technical phrases which are 
perfectly intelligible to technical men 
Should nevertheless present perplex- 
ing problems to lawyers is not a matter for surprise, 
least of all when they relate to such abstruse pheno- 
mena as electrostatic and electromagnetic induction, 
which have no parallel in the experience of the lay- 
man; but it is a matter of considerable importance 
when it affects the constructior of a specification or 
the performance of an installation, and this was well 
exemplified in a case which was heard recently at 
the Salford Hundred Court of Record. In this case 
the plaintiffs, Messrs. Pearson’s (Electricians), Ltd., 
a Manchester firm of electrical contractors, sued for 
a balance of account due for an intercommunication 
teléphone installation which was guaranteed against 
* cross-talk.’ The defendants claimed that the 
installation did not comply with the specification, 
inasmuch as conversations could be overheard by 
departments which had not been called; the instru- 
ments and cable were of the double-line type, and 
were properly installed, so that inductive effects were 
eliminated. but the defendants claimed that a secret 
service was required and promised, and thus the 
case depended entirely upon the definition of '' cross- 
talk.“ 

The managing director of the plaintiff company. 
à representative of the General Electric Co., Ltd., 
and Mr. L. E. Wilson, A. M. I. E. E., were called on 
behalf of the plaintiffs, and in response to a request 
of the judge for a clear definition, cross-talk " was 
defined as '' electric energy conveyed through space 
and not by contact or connection." A representa- 
tive of Messrs. Siemens Bros. & Co., Ltd., who was 
called for the defendants, agreed with this definition, 
and therefore judgment followed for the plaintiffs.. 

Those who were concerned with the installation 
of intercommunication telephones in the last decade, 
when single-line circuits were in general use, will 
remember that as the number of stations increased 
the trouble from cross-talk became acute on any 
busy system, and in 1909 Mr. L. E. Wilson, in a 
short paper on '' Telephones ”’ which he read before 
the Manchester Local Section of the I. E. E., pointed 
out that while cheapness was thus attained, the con- 
sequence was the production of cross-talk, which 
depreciated the value of the system generally; he went 
on to point out that cross-talk was directly propor- 
tional to the potential of the line. Mr. K. B. Miller 
also, in his American Telephone Practice,“ stated 
that when one circuit acted inductively on another so 
that eonversations on one could be heard on the other. 
the phenomenon was termed '' cross-talk," and was 


Cross-talk. 


attributed chiefly to electromagnetic induction. 
Counsel for defendants endeavoured to show that 
the badinage of two comedians talking at one- 
another was known as '' cross-talk," with what rele- 
vance we are unable to imagine. 

The moral to be drawn from this case is that 
manufacturers in their catalogues, and contractors 
in their tenders, should make it clearly understood 
that immunity from cross-talk does not mean that 
a line when in use cannot be tapped by a third 
party, or that a secret service is to be provided; such 
secret service can, of course, be given, at a price, 
but is not contemplated in the ordinary intercom- 
munication installations. Even when the double-line 
system is installed, cross-talk may still be present if 
the combination is not properly connected up. Ex- 
pert opinion is adverse to the use of single lines 
beyond ten stations, though unfortunately contrac- 
tors are to be found who would not hesitate to go 
to thirty lines. 


IN view of the new situation that 


Electrical is arising in the Australian Common- 
Trade in wealth in consequence of the very 
Australia. thorough policy adopted by the 


Government for limiting the activi- 
ties of German and Austrian traders there both 
during and after the war, we took advantage of the 
opportunity presented by the presence in this coun- 
try of Mr. G. T. Milne, H.M. Trade Commissioner 
for Australia, to interview that gentleman on the 
present position and the outlook electrically. It 
is, of course, of the first importance that British 
firms who are anxious to open up new business 
connections in that part of the world should 
closely analyse the statistics of Australian import 
trade, so that they may see what proportion of the 
trade in their particular lines is already in British 
hands. In some sections of the industry we have 
a substantial hold on the trade that is going, 
but the conditions are likely to be so much more 
favourable to our manufacturers in all lines hence- 
forth that the proportion that has gone to enemy 
traders in the past will be ours if we are able to 
tackle the business in the right way; in addition, 
there will also always be new development work 
in progress. These two possibilities should afford 
considerable scope for British activity without 
rendering competition between British firms unduly 
keen. From our conversation with Mr. Milne re- 
specting the outlook, we judge that he holds the 
conviction that Australia is a very fine field for the 
sale of electrical machinery. fittings, and appliances. 
The uses of electricity are rapidly extending there as 
everywhere else, and they will continue to do so, 
but so far as the British manufacturer is concerned, 
Mr. Milne emphasises the point that when dealing 
with public bodies in particular, it is impossible to do 
business without proper local representation. A new 
firm entering the field cannot expect to do business 
unless it has a live representative on the spot, and 
the best course to adopt before appointing such 
is to send out a responsible representative who 
knows the electrical trade thoroughly, especially 
on its commercial side, to make a survey of the 
whole field and see whether that field justifies 
the opening of a branch or merely the appoint- 
ment of agents. Perhaps a number of our firms 
will undertake such surveys on co-operative lines? 

American and Japanese competition is a factor to 
be reckoned with. During the war there has been a 
development of Japanese manufacturing activity 
— Japanese electric lamps, switches, insulators, glass. 
etc., and even complete installations, are on offer. 
Whereas Germany formerly took large orders for 
insulators on account of price, there is now local 
manufacturing in this department as well as Japanese 
tendering. Japanese travellers have been on the 
ground recently, and their activities are not likely 
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to be reduced at present. The policy of the Common- 


wealth Government is, of course, to support local 


manufacturers first of all, British manufacturers next, 
and our Allies will naturally follow closely thereafter 
in respect of any preferential treatment. Nobody can 
tell at present what is to be the upshot of trade affairs 
in the Australian market, save that the German 
trader is not likely easily to get a look in. It may be 
predicted with reasonable confidence, however, that 
the spirited and thorough policy that has been ap- 
plied in respect of the metal industries will bring 
local industrial changes, and one of these will 


involve the drawing of copper wire in Australia. . 


Representatives going out from England are 
advised to study on the spot this question of local 
industries in its bearing upon their own contem- 
plated schemes for opening out branches. Viewing 
our trade with the Commonwealth as a whole, we 
are assured that where matters have gone against 
us in the past it has frequently been due not to high 
prices, but to failure to give delivery up to time. 


THERE has not been much change 
in the general position of pig lead 
lately, although the price rose con- 
siderably further up to about £36 10s., a new high 
record, notwithstanding the recent Government pro- 
hibition of speculative dealings. Under the new 
regulation, pig lead is, of course, no longer a free, 
market, so that the present state of comparative 
scarcity is having, if anything, the more effect upon 
the trend of prices whenever the demand assumes 
some importance. The view, at any rate, is gene- 
rally expressed by dealers that the authorities would 
have been wiser by not interfering with the market. 
Offers of distant metal are now generally held back 
and consumers find more difficulty to “ hedge in“ 
against their forward requirements. Transactions 
are chiefly confined to prompt and near shipments. 
which tends to narrow down the range of values. 
The price of foreign lead now stands near £34 15s. 
usual London terms ex ship Thames, which is not 
much less than 100 per cent. above the normal figure 
in peace times, but so far as can be gathered, there 
is not room for a big fall in the price until the 
quantities diverted to this country are more commen- 
surate with the size of the abnormally heavy current 
requirements, chiefly in connection with munition 
work. There is no indication of an improvement in 
the latter direction, for the present at any rate, while 
the situation is aggravated by a multitude of adverse 
circumstances. The chief of these is undoubtedly 
the pronounced spell of stringency which has been 
developing across the Atlantic, where values have 
been raised to a level equal to something like £40 
a ton, which virtually precludes the possibility of 
contracts being arranged for shipment to this side. 
. There is now apparently a ready demand in 
America for all the metal which is being turned out 
in order to provide for the much larger domestic 
needs, while outstanding contracts have yet to be 
met for export, partly to Japan. 
position is now affected by the utterly paralized state 
of the mining industry of Mexico. Operations at the 
American Smelting and Refining Company's plants 
in Mexico have been entirelv stopped, and there is 
no prospect of early resumption of working there. 

As regards the European situation, indications do 
not hold out much hope of relief. Mining operations 

in Spain still leave much to be desired after the 
recent labour troubles, producers being severely 
handicapped by fuel scarcity and abnormally high 
costs. A large portion of the Spanish production 
has been for some time past finding its way direct to 
France, so that the quantities coming to this side 
continue small. A fair average tonnage is coming 
forth from Australia, but the arrivals continue con- 
siderably short of last year, and it is to be feared 
that market conditions will continue pretty tight over 
the next few months. 


Lead. 


The American. 


SHBRRY'S SAWMILL AND TIMBBR WORKS. 


TRE saw mills and timber conversion and treating 


works, which are illustrated herewith, have been 
constructed and equipped for Mr. Sherry, at Homer. 
ton Bridge, Homerton, from the designs and under 
the superintendence of Mr. W. Worby Beaumont. 
M.Inst.C.E., M.I.E.E. 

Mr. Sherry has another saw mill at Old Ford, and 
some time ago he contemplated remodelling that mill 
as to its power plant and as to its timber seasoning 
department; but on this he was advised, and finally 
decided to erect entirely new works at Homerton. 

The Old Ford works were supplied with power 
from suction gas plant and some electric motors. 
and, on' advice, it was intended to install a modern 
steam plant in the place of the suction gas engine. 
The engine, however, which was designed to comply: 
with the circumstances of the old works, has instead 
been erected in the new works at Homerton. 

These new works are of particular interest because 
of the remarkable economy which has been effected 
in the cost of power. They are situated on the Lea 
Navigation, on land which had been waste unti! 
recent times; the site has been leased from the 
London County Council, which authority has a large 
area thereabouts still unused. | 
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Fic. 1.—LONGITUDINAL AND TRANSVERSE SECTIONS OF THE 
SAWMILLS (eee fig. 2). 


Mr. Sherry imports timber of various kinds on a 
large scale, and prepares it for the various prepared- 
timber users, especially the furniture and joinery 
trades. The preparation of the various woods. | 
chiefly in the form of surfaced boards, light scant- 
ling stuff, and mouldings, produces a large quantity , 
of sawdust and shavings, especially the short shav- 
ings from surfacing and moulding machines. About 
26 tons of this sawdust and fine shavings was pro- 4 
duced per week; a considerable quantity was formerly 
used for horse bedding, for which it was sold at a 
nominal price, but most of it is now used for powe: 
production by combustion in high-pressure super- 
heated-steam generators, supplying steam to a com- 
pound condensing engine. 

The general plan of the works is shown by fig. 2. 
whilst fig. I gives longitudinal and transverse 
sections of the mills. The sub-soil of the land on 
which the mills are built is a very varied composition 
of mud, silt, bog, gravel, clay, and shifting sand. 
and special precautions had to be observed in pre- 
paration for making foundations, especially in the 
case of the chimney. "x 

All the foundations for the mill building and engine 
room are of wide-base concrete, heavily reinforced 
with strong expanded metal. Piling and heavy 
timber work had to be resorted to for the chimney 
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ax m E) | £s with cylinders of 12 in. diameter 
n UR AS SA NG CRANE SSD " c and 21 in. stroke; the air pump is 
ee DE i r worked from the tail rod of the 
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low-pressure cylinder. The engine 
works with steam at a pressure of 
160 Ib., superheated 200 deg. F. 
and runs at 200 R. P. M. The sur- 
face condenser arranged in the’ 
basement as shown is of large 
capacity, having in view the intro- 
duction of further steam and elec- 

j 3 tric power. By arrangement with 
* the Lea Conservancy, circulating” 
| water is taken from the Lea Canal 


OENTRAL MILL 


Y | and returned thereinto, and blow- 
ene meaty : off water from the boiler also finds, 
a xd eir wm : its way into the canal from an' 
— Gc interception pit. 
diio. Ec Eg vum Though not shown in the dra 
“9 Ca OX r 2i ings, there is a large oil „ 
urwmoo--- T c r mo a 
007v qdaRW eS HE as well as a steam separator and 
Pura ¾ aS m | oil pumps, in the condenser pit. 
quM | The boiler is of the Economic 
VV e type, 14 ft. in length and 8 ft. 7 in. 
aia 5 f in diameter, with two furnacés 
R — specially arranged for firing with 
Continuous air and refuse fuel sup- 
Fic. 2.—GENEBAL PLAN or SHERRY'S SAWMILLS. ply from the cyclone separator, as 


before mentioned. The sawdust 


foundation, which cut through 
into water-logged substrata below 


the level bed of the adjacent Lea A w^ OE gs AN. 
navigation. EE ov N as ; en AOR NN SINS 
Adopting the experience and n | ERES: 


practice gained at other works by EN — * | SSS, = E ^ 
the same designer, the mill ma. E 5 aA ; 
chinery is in part driven by direct 
rope drive to main shafting, and 
partly by electric motors to 
separate machines, or groups of 
machines, supplied with current 
from a continuous-current gene- 
rator on the engine shaft. 

The general plan, fig. 2, shows 
the two large mills, engine and 
boiler house, the gluing- up shop, 
and, alongside of the engine 
house, the drying kiln, which is 
about 30 ft. from the Lea Navi- 2 b — 
gation Canal. A long jib crane e 3 
commands the barges in the canal Fic. 3.—CENTRAL MILL, SHOWING Loc Frame Saws. | " 
and the east end of the drying | | | 
kiln, and the timber yard east of 
X. In the central mill there are 
several log frame saws, two ot 
which are shown in position, and 
a number of other machines. In 
this same mill is the large exhaust- 
mg fan, by which all the sawdust 
and surfacing- -machine shavings 
are collected from the outer mill 
and delivered by a trunk 2} ft. in 
diameter, as shown, into a Jarge 
separator erected above the boiler 
house, from which they pass into 
a refuse pit therein. The positions 
of the present boiler and space for 
a second boiler (which is about to 
be installed), feed pumps, steam 
pipes, etc., are shown in the same 
plan, and in the adjoining engine 
room are seen the engine, dynamo, 
rope drive to main shaft in the 
central mill, switchboard, etc. The 
relative positions of these parts of 
the plant are further shown in the 
two sectional elevations taken on 
bnes AA and B B of the plan. 

The engine is of the tandem 


FIG. 4.—OUTER MILL, SHOWING AIR-DUCTS FOR COLLECTING REFUSE. 
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and other refuse falls into the pit shown in the 
general plan, from which it is raised by an electric 
fan and delivered directly into the furnaces, the pro- 
portions of air and refuse being adjustable to the 
best relative values for complete combustion. Steam 
i$ faken from the superheater at the back of the com- 
busfion chamber. 

The continuous-current generator on the engine 
shaft is of the General Electric Co.'s compound 
multipolar type, fitted with interpoles, and capable 
of an output of 160 Kw. at 460 volts, as well as 25 per 
cent. overload for two hours, or 50 per cent. over- 
load for an hour and a half. 


Fic. 5.—OxctoNE SEPARATOR. 


Suice the plant was tested on the completion of 
the Works, a great deal of machinery has been added, 
but the following figures show that, with the load 
that existed at the time of testing, very remarkable 
economy was 1ealised. When the original estimates 
werg, prepared with respect to fuel costs in Mr. 
Sherry's old works, which were then intended to be 
remodelled, and subsequently for these new mills, 


particular consideration was given to the type of 


refuse, which consisted chiefly, as mentioned, of saw- 
dust. and the short, small shavings of surfacing and 
moulding machines, and Mr. Sherry was promised 
that the new plant should give him all the power 


the mill. In the result, however, no coke has ever 
been required, and less than three-fourths of the 
sawdust and other refuse produced is consumed. 


GENERAL RESULTS OF TRIAL (AFTER PRELIMINARY 
TRIALS), NORMAL FULL LOAD. 


Duration of Trial, 6 hours 54 minutes. 


BOILER PERFORMANCE, 
Total water evaporation ... € .. 21,831 1b. 
Evaporation per hour ... A js . 3,164 bb. 
Total wood refuse fuel ... ; . 1,127 tb. 
Fuel consumed per hour obs vs . 1,083 bb. 
Rate of combustion per eq. ft. of grate . 28.7 1b. 
Average steam pressure per 8q. in 158 lb. 
Average steam temperature ie .. 6178 F. 
Average steam superheat e 0s. .... 049? F. 
Water evapora per lb. wood refuse fuel 3.06 lb. 
Equivalent evaporation from and at 212? F. 3.96 lb. 
Guaranteed evaporation per lb. of fuel 3.6 Ib. 
Draught in flues close to boiler ss 0.6 in. 
ENGINE AND DYNAMO, 
Average steam chest pressure per sq. in. 148 ib. 
Average steam chest temperature. 508^ F. 
Average steam chest superheat ` 144? F. 
Vacuum, engine gauge 94 in. 
Vacuum, condenser gauge : 97 in. 
Total steam consumption a . 19,851 ib. 
Total steam consumption per hour . 2,817 lb. 
Average indicated horse-power 270 
Average kilowatts ee fos 159 
Steam consumption lb. per Kw.-hr. .. 2181 
Guaranteed steam consumption, lb. per 
KW .-hr. "T - 1 -T ue 
Wood fuel consumption per B.TH.U. guaran- 
Combined efficiency, 1.H.P./B.H.P. 79 p.c. 


The highest dynamo temperature, after more than seven 
hours’ run at full load, was 140? F. on the interpoles, repre- 
senting a rise of 70? F. above the atmosphere. ut 

The voltage regulation tests showed between no load and 
full load a rise of 1.75 per cent., and between no load and 9$ 
per cent. overload 2.75 per cent., the dynamo running st 
constant speed, without regulation of the shunt rheostat. 


Fig. 6.—PaxMaN-G.F, Co. GENERATING PLANT. " 


required for all purposes in the mill, including the 
provision of steam for the drying kiln (which is on 
the Erith system), for one-tenth of one pound of coke 
per H.P.-hour and all the wood refuse produced by 


The contractors for the different parts of the plant 
were: —Engines, boilers, etc., Messrs. Davey, Pax- 
man & Co., Ltd.; 160-kw. generator, the General 
Electric Co., Ltd.; switchboard and distributing 
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board, Messrs. Dorman & Smith, Ltd., and Messrs. 
Ward Bros.; pneumatic dust-collecting and delivery 
plant, including motor and fan, etc., Messrs. Mat- 


. thews & Yates; engine and boiler foundations, and 


Era. 7.—Evecrric FAN. Frepixac Boier with WOOD Rereust. 


chimney shaft, Messrs. Neil & Co.; steel roof prin- 
cipals and wind gable ends, Messrs. David Rowell 
and Co.; heating apparatus in timber drying kiln, 
Erith’s Engineering Co., Ltd. 


LEGAL. 


READ v, THE STELLA CONDUIT Co. 
THIS case came before the Court of Appeal, composed of the Master 
of the Rolls, Lord Justice Phillimore, and Mr. Justice Sargant, 
upon the appeal of the plaintiffs from & judgment of Mr. Justice 


. Joyce, in the Chancery Division, dismissing the action. 


The plaintiffs brought the action against the defendants for an 
injunction, damages and anoillary relief for the alleged infringe- 
ment of Letters Patent No. 18,37E, of 1905, granted to Jas. William 
Brooks and Albert Edward Read, for "an improved means for 
connecting tubular electrical conduits together, and for connecting 
the said electrical conduite to their fittings,” without screwing. 

The case was reported in the ELECTRICAL REVIEW of 

October 30th and November 20th, 1914. 

Mr. Justice Joyce held that the gripping arrangement was a 
well-known and common one, and that there was no invention in 
pe of it in the patented appliance, and that the patent was 


Mr, A. J. Walton, K.C., Mr. Colefax, K.C., and Sir Denham 
Warmington appeared in support of the appeal; and Mr. T. 
Terrill, K.C., and Mr, Arthur Gray for the respondent company. 

At the conclusion of counsels arguments on Thursday, 
March 30th, their Lordships reserved judgment. 


— — — — — — 


; LUND v, HALL. i 

Berore Mr. Registrar Wild, in the City of London Court, on 
March 30th, a claim was made by Richard Lund, carrying on 
business as Lund Broe. & Co., electricians, against Messrs. A. 
Hall & Co., decorators, &c., Dalwich, for £1 95, for work done 
and material supplied. The plaintiff's case was that he had done 
work upon the instructions of the defendant at St. Marylebone 
Infirmary, where the defendant was carrying out some work by 
contract, and his workmen had damaged some electric light 
fittings. The defendant denied giving the plaintiff any order, 
and said his workmen did not cause the damage in respect of which 
the plaintiff was seeking to charge. The case was adjourned for 
the plaintiff to produce further evidence, the Registrar remarking 
that it was oath against oath as the case then stood. When the 
case again came before the Court, the plaintiff called Mr. Brook, 
engineer of the St. Marylebone Infirmary, who said that some time 
last |August some work was being done at the Infirmary by the 
defendant's men. In one of the wards the defendant's men injured 
the electric fittings, and it was in the defendant's contract to re- 
place them. The defendant commissioned Messrs. Lund's men to 
replace the damaged fittings and to send the bill in to him. The 
work was done the following day. Cross-examined by the de- 
fendant, witness said it was the defendant's contract to take down 
the gas fittings In the ward in which the electric fittings were 
damaged, he (witness) said he took down the gas fittings. In 
answer to the Registrar, witness said it was not in taking down 
the gas fittings that the damage was done; it was done by 
the defendant's men in washing off and whitening the walls ard 


ceilings, The defendant said his men did not do the damage, and 
E 


he engineer in question and the plaintiff were working together 
against him. The Registrar said that upon the evidence before him 
he must find that the defendant's men did the damage which the 
plaintiff had repaired. Judgment for the plaintiff, with an allow- 
ance of 58. for the witness. 


BALDBY v, SUN ELECTRICAL Co., LTD, 


AT the Lambeth County Court, before Judge Parry, on Monday, 
S. T. Baldry, aged 14 years, brought an action through his father, 
J. W. Baldry, engineer, of 65, Kirkwood Road, Peckham, S. E., 


under the Workmen's Compensation Act, for compensation for 


injuries, the respondents being the Sun Electrical Co., Ltd., of 
Charing Cross Road, W. 

Applicant was employed by reepcndents as a learner in November, 
1915. A piece of steel shaving was thrown and struck his eye. 
He did not see where it came from. He was taken to the Royal 
Eye Hospital. St. George's Cirens. where his eye was removed, and 
he remained as a patient until February lst. | 

MR. SHAKESPEARE, for the respondente, said the boys had 
nothing to do with the metals with the exception of brass. If 
boys were larking and an accident occurred, the Court of Appeal 
had decided that such accident did not arise cut of, or in the course 
of, their employment, and therefore did not come within the scope 


. of the Act. 


JUDGE PARRY said if that was so, they might as well shut out 
boys from the operations of the Act, as they were always larking. 
If the applicant had not been employed there he would not have 
met with the accident, and that, to his mind, meant arising out of, 
and in the course of, his employment. In view of the import- 
ance of the case, and the likelihood of an appeal, he reserved his 
judgment, 


LINEMAN's ELECTRIC SHOCK. 


THos. BANNON, telegraphic lineman, claimed compensation at 
Tullamore Quarter Sessions against the Postmaster-General in 
respect of injuries received by his sustaining an electric shock 
while working at the summit of a ladder or pole and falling a 
distance of 18 ft. He was three months in hospital. On the sug- 
gestion of the County Court Judge, it was agreed that applicant 
should get half wages from December 3lst to March 14th, and 
nominal compensation was given to keep his interests alive pend- 
ing his resumption of work, Costs were also allowed. 


— — 


MUNITIONS CASES, 


THE Bolton Munitions Tribunal, on March 30th, heard cases 
against four employés of the Chloride Electrical Storage Co., who 
were said to have refused to work overtime on March 27th. The 
men said they should have a day's notice, but were not warned 
until the same day. They had not brought their tea with them. 
For the firm it was pointed out that notice was given on 
March 16th that overtime would be worked on March 17th and 
until further notice. In addition, there were instructions for fore- 
men to provide tea for men called to work overtime at short 
notice. Three of the men were fined 1s., and the fourth man was 
cautioned. 

The Warrington Munitiong Court fined & firm of feeding-stuff 
manufacturers £10 and costs for employing men from a local 
controlled cable works without having obtained oertificates of 
consent. : 


Notes from Canada,—Our Canadian correspondent 
writes :— One of the most important occurrences in the electrical 
supply situation in the province of Ontario, is the recent arrange- 
ment made by the Provincial Government, to purchase at a cost of 
over £1,600,000 all the interests of the Trent Valley power 
companies, whose operations cover the territory lying east of 
Toronto along the shore of Lake Ontario. This means that the 
water-power rights and properties of these companies are purchased 
for the people, and that they will be put direotly under the 
administration of the Hydro-Electric Power Commission of 
Ontario, and it aleo means that with the exception of the large 
generating companies on the Canadian side, at Niagara Falls, 


‘practically all the large power sites and projects àre now owned by 


the people and controlled by the Commission, As was recently 
pointed out in these notes, the territory at present served by this 
Commission is almost as large as England, while its powers, 
extending over the whole province as they do, cover an area three 
and a half times as large as the British Isles, The Provincial 
Government has decided to approve of the power development 
scheme proposed by the Commission for the Niagara River, 
whereby an ultimate capacity of 600,000 H.P. will be made 
available. For this scheme turbines and generators in units of 
50,000 Kw. capacity are being considered. The development of 
the water-powers of British Columbia is receiving careful attention 
at present. Existing plants have a capacity of some 230,000 H.P., 
and there is said to be about twelve times this power available 
for use. The Edmonton Power Co. proposes to construct a dam 
across the Saskatchewan River at a point about 76 miles west of 
Edmonton. There will be a head of sbout 80 ft, an electric 
railway will be built from the city to the dam. 
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ELECTRIC COOKING AT SWAN & EDGAR'S. same time; two fish fryers, with 9 xw. loading and three- 
——— heat control, and a 10-gallon water urn with a 6-Kw. 

THROUGH the courtesy of Messrs. Swan & Edgar, the well- loading. 
known drapery firm whose premises are a familiar landmark Arranged along the far side of the kitchen from the 
entrance are a small boiling hob consist- 
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ELECTRIC STEAMER, GRILL, FISH FRYERS, &C.„ AT MESSRS. SWAN & EDGAR'S. 


in Piccadilly Circus, 
we were recently 
enabled to inspect 
the extensive elec- 
trical cooking equip- 
ment which has been 
installed within the 
last few months in 
connection with their 
staff catering depart- 
ment. 

This installation 
has been carried out 
by Messrs. Locke and 
Seares, of 83-87, New 
Cavendish Street, W., 
the cooking equip- 
ment being supplied 
by the Jackson Elec- |. 
tric Stove Co. and of , |* 
their standard type. 

The kitchen, which 
occupies a light and 
airy situation at the 
top of the building, is connected hy 
service lifts with a servery on the floor 
below, where the extensive staff dining 
rooms are situa ed. i 

From the main switchboard in the 
basement, a special 220-volt 37/14 S. W. G. 
service is run to the top of the building 
to a 12-way D. P. 50-amp. per way glass 
fronted distribution board in the kitchen ; 
the service is controlled by a 350- mp. 
Berry, Skinner p.p. switch and fuse, 
and a special meter. From the distrib. - 
tion board the circuits leading to the 
apparatus are carried round the walls, 
being run in solid-drawn heavy gauge 
screwed conduit, as is the case with the 


. service leading up from the basement. 


The apparatus installed includes two 
roasting ovens with double doors of the 
usual Jackson lagged type, each with a 
7 KW. loading and three-heat control; 
a vegetable and pudding steamer of the 
cupboard type fitted with perforated 
shelves, &c.; a grill and hot, cupboard, 
rated at 6 Kw., of the standard Jackson 
type with three-heat control; two ege 
poachers for cooking 12 eggs at the 


ELECTRIC BOILING EQUIPMENT AND MOTOR DRIVEN POTATO PEELER. 


D cites 2 % o —ͤ— NE ing of four hot plates of 5˙5 KW. rating 


and four boiling pans of three and aix- 
gallon capacity with nesta of steamers 
above and a total loading of 10 Kw., 
these being arranged on a bench; a 
large stockpot of 3 0 Kw. rating stands 
on the floor and beside it a Cornhill 
potato peeler, chein-driven by a $ H. p. 
motor—a piece cf apparatus which will 
d2al with a sack of potatoes in a matter 
of minutes. 

Each unit of cooking apparatus is oon- 
trolled by Diamond H switches of the 
series-parallel or on and off pattern. 
with Zed fuses in circuit and provided 
with an indicating pilot light, these ac- 
cessories being fitted on the wall adjacent 
to the apparatus controlled and coupled 
to the latter by armoured flexible cable. 


Practically all the apparatus is provided 


with tbree-heat control, and three ap- 
paratus—a 12-gallon steamer and two 
10-gallon water boilerc—have seven heat 
control. The servery is equipped with 
a 5-KW. hot capboard 
and carving table, 
two water urns, one 
being of the immer- 
sion heater type and 
a milk and coffee 
urn, the controlling 
switc wear and pilot 
lights being grouped 
on one board. 

The total installed 
loading «f the oook- 
ing installation is ap- 
proximately 75 K w., 
and the maximum 
working lo d has, we 
understaud, reached 
55 KW.; it provides, 
daily, 80 breakfasta, 
360 dinners, 360 tear, 
and $0 suppers, or a 
- total of, roughly, 880 

meals for the staff, 
and, we shonid add 
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ELrcTBRIC OVENS AND KITCHEN DISTRIBUTION BOARD. 
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is giving great satisfaction in use. The staff dining rooms, 
with adjacent sitting and smoking rooms, are dependent on 
electric heat, and five 3-Kw. Belling fires and one of 2 Kw. 
loading by the same maker have been installed for this 
purpose. 

In conclusion, we are indebted to Messrs. Locke « Soares 
for the data published herewith. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Electrie Capstan Control Gear. 


The severe conditions of operation of electric capstans and 
winches call for extremely simple, robust and reliable control gear 
if satisfaction is to be given to the user. 


F.c, I. —PEDAL SWITCH FOR ELECTRIC CAPSTAN, 


Fia, .— ACCELERATING UNIT FOR ELECTRIC CAPSTAN 


phunt Field 
Com: pole. 
Fia. 3.—CONNECTIONS OF CAPRTAN CONTROL EQUIPMENT. 


In order t; meet these requirements the BRITISH THOMEON- 
Houston Co., LTD., of Rugby, has developed a special control gear, 
of the automatic fool-proof type, which comprises a pedal switch 
designed for use in a covered yard or on an exposed wharf, aud an 
accelerating unit consisting of a series of electrically-operated con- 
tactors. The pedal switch does not carry the main current, but, 
wheh depressed, closes the operating coil circuit of the first, or 
shunt, contactor, causing it to close and complete the motor circuit 
through the starting resistance. . 

The remaining contactors close successively, cutting out resist- 
ance automatically at the proper time. 

Fig. 1 illustrates a type P, form F, capstan pedal switch designed 
for exposed situations, while fig. 2 shows an accelerating unit—a 
standard 8.M.C. starter, in a ventilated iron case. Tubniar form 
resistance units are supplied in connection with the above. 

Fig. 3 shows diagrammatically a capstan control equipment 
arrangement, ° 

An overload relay can be fitted to the contactor panel, and 
special contacta are provided on the pedal switch, in such a case, 
to reset the relay. 

Control equipments for reversible capstans are also supplied, 
operated by two mechanically interlocked pedal switches, one for 
each direction of motion; a special triple-pole contactor, fitted 
with magnetic blow-oute, is supplied for use with A. C. squirrel- 
cage motors, which can be connected direct to the line through 
such a contactor. 


Belling Cooking Apparatus. 


Messrs. BELLING X Co, of Eimonto», N., have recently issued 
a leaflet dealiog with their electric kitchen appliances, including 


Separate 
Main Switch 


Arm: Series Field. 


Fia. 5.—BRLLING ELECTRIC WATER TANK 


the Belling oven, griller-toasters, hot-plates, electric water-tank, &o. 
A recent introduction is a low-priced griller-toaster, fig. 4, to 
meet the needs of the small householder, The top is available for 
keeping things warm, while cooking is proceeding underneath, on 
the grill; adrip-pan and grid (10 in. x 8 in) are provided, and 
three heating elements are fitted, giving a 14-Kw. loading, and 4 ft. 
of cable are supplied with the apparatus. 

A large and more substantial apparatus of the same kind, with 
33. Kw. loading, is also supplied. 

Fig. 5 is a 2-gallon electric water-tank. made in polished copper, 
with removanle lid. This has a 2 Kw. loading, and is supplied with 
a control panel fitted with a turee-heat switoh, fuse, plug and 
socket, &0. 


Indicating Crane Signal. 


In large shops where cranes are continually moving back and 
forth, workmen naturally wasts considerable time watching in 
what direction the cranes are moving. To reduce this waste a 
signalling system for indicating whether the cranes are moving 
forward or backward has been developed. The outfit consists of 
red and green lanterns mounted on both sides of the crane, the 
lamps of which are connected to the motor circuits. The red 
lanterns of one side and the green of the other side are connected 
to the same circuit, with the system so designed that when the 
crane movesin onedirection oneset of lamps isautomatically lighted, 
and when the motor runs in the other direction the other set ia 
lighted. Thus, when a person is in a certain position, and the red 
lantern is lighted, it indicates that the crane is approaching him, 
and if the green lantern is lighted, the orane is departing. When 
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the crane is standing. still, no lights are shown. The number of 
lanterns employed is optional—three on aside for each colour being 
generally used. When the cranes are equipped with indicating 
signals, it only takes a glance to determine definitely whether the 
crane is approaching or departing, the workmen knowing instantly 
whether they are in danger or not. The indicating signals are 
said to be very usefal to operators of neighbouring cranes, mini- 
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Fid. 6.—DIAGRAMS OF CONNECTIONS FOR CRANE SIGNAL. 


mising the possibility of collision, and enabling the operator to 
give practically all his attention to the floor level, since the 
signals come automatically within his vision with the approach of 
another craae, thua relieving him of strain, and greatly increasing 
the general safety. The device is being made by the NICHOLS- 
LINTERN Co., Cleveland, Ohio.— Electrical World, 


WAR ITEMS. 


, Exemption Applications.—.\t a sitting of the Batley 
Pribunat last week, a local firm: applied tor exemption on 
behalf of an electrician and an ensincer. The representative of 
tne firm stated tnat the engineer was not the chief engineer, 
but it Was thougnt that a concern such as that with which 
he was connected should be entitled to more than one engi- 
Neer to attend to two large engines as well as dynamos and 
motors. He wished the members of the Tribunal could 
spare time to inspect the firm's plant in order to form an 
dea as to Whether one or two men Were required to run it. 
A member of the Tribunal suggested that the firm should 
secure somebody of non-military age to take the place of 
the engineer, but the applicant said the difficulty in doing 
that was that the older engineers knew very little about 
electricity. Ine number of men competent to deal with 
alternating current Was extremely limited, and the applicant 
hrm had both D. and s.c. The Chairman intimated that 
the Tribunal were strongly opposed to granting any further 
time, but they would allow until April 15th. They thought 
that if the firm advertised they would be able to secure a 
suitable man. . 

Before the Doncaster Tribunal last week exemption was 
asked for on behalf of an electrician in the employ of the 
G. N. R. carriage and wagon works, who was engaged upon 
train lighting. The Railway Co. stated that the man could 
not be spared. Postponement until May 31st. 

At Blackpool Appeal Tribunal, on March 30th, the general 
manager of the Tower supported the application for exemp- 
tion of the electrical enginçer and his chief assistant. They 
had 70 men serving, and had not appealed for a single man. 
Temporary exemption was granted until the end of October. 

At the Durham County Appeal Tribunal, held at Darling. 
ton, an electrical engineerin business at Stockton asked for 
an extension. One partner was already in the Army, being 
chief. electrical engineer in the Northern Command. At 
the beginning of the war they employed six men, all of 
Whom had joined the Colours, save one who was engaged 
on munitions. An arrangement was made that whichever 
of the partners was first accepted for service, the other 
would remain and try to keep the business going. Appellant 
was the only one left in the business. He was not un- 
willing to serve. It was a question entirely of serious 
financial and business obligations. He asked for three 
months, and then, even at great sacrifice, he would follow 
Lis partner. The parents of the partners would have to 
sacrifice the money advanced to establish the business. 
Three months? extension, from March 14th. 

At the Middlesbrough Tribunal, an electrician, trading as 
an cleetrical contractor, contended that, in view of his 
business he was a starred man. He had an invalid wife 
and child dependent on him, and the allowance which he 
would receive from the Government in the event of his 
joining the Army would be quite inadequate. Postponed 
until April 30th. 

At the Portsmouth Tribunal, an electrician appealed on 
behalf of his apprentice aged 19, on the ground that he 
Was indispensable, owing to the shortage of electricians, 
and to his being engaged in Government work. The case 
was adjourned so that the employer could apply to the 
Minister of Munitions for a ruling as to whether the occupa- 
tion of an electrician is considered a starred one or not. 

At the Erpingham Tribunal, Lord Suffield, through his 


agent, appealed for his electrician, éged 28, single, who has 
charge of a valuable electrical. plant at Gunton Hall, and 
also of a gas plant. The claim Was made on the ground 
that if the man had to go it would be a serious hardship to 
his employer, as he could not be replaced. Exemption was 
refused. 

The Grantham Tribunal has granted conditional exemp- 
tion, until July Ist, to two employés (switchboard attend- 
ants) Of the Urban Electric Supply Co. 

At Canterbury, on March 27th, Mr. Dashwood, clectric::l 
engineer, applied for exemption of an electrical wireman, 
who had six months of his apprenticeship to complete. Mr. 
Dashwood stated that he had already released six men, and 
applicant was Ure only man of military ape left. The Mili- 
tary declined to regard the occupation as being on the re- 
served list. A month's exemption was granted. 

The Waketield Tribunal have granted varying periods of 
éexemption—in the majority of cases total exemption so long 
as the men remained in their present employment—in 
respect of 52 employés of the Yorkshire (West Riding, 
Electric Tramway Co., who stated that the men were mostly 
skilled workmen employed at the tram depot, and were 
absolutely indispensable to the proper working of the tram- 
way system. 

At Dukinfield, exemption was sought for two employés 
of the Tudor Accumulator Co., Ltd., whose works are 
Government controlled. The men stated that they were 
engaged on casting plates for miners’ electric safety lamps. 
A representative of the firm stated, in answer to questions, 
that their hands were fully occupied, and it was not a fact 
that they were working the men only six hours per day. 
Ald. Garner (a Military representative): We are informed 
the firm could easily discharge fiftv men at the present time 
Without inconvenience. The firm’s representative: I do not 
know where you could have got that information. It is 
incorrect. He added that the men were on work of national 
inportance, and that the cases ought not to have come 
before the Tribunal at all, because the men were in a certi- 
hed occupation. Temporary exemption was granted for two 
months. 

At Rochdale, an electrical wiring contractor appealed, 
and stated that he would be of more service in a shell factor y 
than in the Army, as he was a skilled turner and was 
willing to go on munitions. He had applied for work of 
this sort, but had not yet succeeded in getting any. The 
appeal was dismissed, but 14 days’ grace was allowed so 
that applicant could finish work on hand. 


A Publicity Man with the Forces.—The following is an 
extract from a letter received from Lieut. A. R. Courtenay, 
who, before taRing up his commission, was acting publicity 
manager to the General Electric Co., Ltd. Writing, on 
active service with the Mechanical Transport (M.T.) 
A.S.C., from Alexandria, he says:— | 

“Il am wich a splendid Company We run our own Pierrot Concert Party, 
which has become very famous, the zenith of our fame being reached recently 
when we gave a concert at The Alhambra Theatre in aid of the United Ser- 
vices Recreation Fund. A week before our name was practically unknown, 
but on the night of the show we had a record full-house and took over £100. 
Being responsible for the publicity work, I was thoroughly in my element. 
Within forty-eight hours of being told to ‘carry on,’ I had the town painted 
green with posters, nearly a thousand. of which were distributed to all the 
principal shops in the town and district. These were backed by 5,000 small 
handbills and a large quantity of small invitation tickets. The stunt, how- 
ever, Was my troupe of Arab sandwichmen, a method of publicity which had 
never been seen before in Alexandria. 1 had 14 in all, divided into two 
Groups, one group having the letters EMPTIES on their front board and 
à poster on their. back, and the other group vice versa, Being quite unable 
to read. English characters they did not. at first appreciate the importance of 
keeping their places; hence the letters showed an inclination to wander at 
times, until I had drilled them. Chattering® incessantly, they every. now and 
again hailed a passing acquaintance, and at times Ð feared. they would 
obstruct the traffic, as they attracted so much attention, Their appearance 
caused endless amusement, not only amongst themselves, but. throughout the 
town generally. Considering ther: are no English compositors here, the 
printed matter was turned out very creditubly.” 

Companies to be Wound Up.—In the latest list of com- 
panies ordered by the Board of Trade to be wound up the 
following appear:— 

Veithardt & Hall, Ltd., 41, Eastcheap, London, E.C., 
iron and steel importers. Controller: A. J. Foster, 37, 
Wallbrook, E.C. 

Gustav Rosenmann, 194-2Q0, Bishonsgate, E.C., hardware 
merchant. Controller: N. W. Wild, 22-28, Broad Street 
Avenue, E.C. ote 

C. F. H. Müller, 47, Red Lion Street, W.C., manufac- 
turer of X-ray tubes. Controller: H. 1.. H. Hill, 2, Broad 
Street Place, E.C. . 

London Electron Works Co., Ltd., Regent's Dock, Lime. 

house, London, E., dealers in old tin. Controller: A. Tav- 
lor, Thames House, Queen. Street Place, E. C. 
French  Industries.— [he “Times”? states that M. 
Clémentel, French Minister for Commerce, has recently 
instituted a technical organisation to deal with all questions 
relating to such industries as are not exclusively concerned 
with war purposes. 

Swedish Export Prohibitions.— The Swedish Chamber of 
Commerce for the United Kingdom announces that the 
following articles have been added to the list of goods which 
are now prohibited for export from Sweden:—Calcium car- 
bide, nitrogen carbide.—'' Times." 

Russian Electrical Companies.—O wing to military events, 
says a Petrograd paper, the Dvinsk Electrical Co. has re- 
moved from Dvinsk to Orcl; Y. A. Shapiro, from Wilna to 
Petrograd; B. Petsh, Poland to Petrograd, Sampsonievsky 
Prosp. 81a; Titan, Poland, to Moscow, Pyalnitskaya 62. 
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Thanks from the Front.—A correspondent with the British 
expeditionary Force says:—'* The '* Electrical Review ” con- 
tinues to reach me regularly each week, and is very welcome 
too, I assure you. Mr. Carter’s article in last week's issue 
on the resistance of a cube was very interesting. I manage 
to find time, during odd minutes, to wrestle with such pro- 
blems. and to digest the various technical articles—in fact, 
there is not much of the paper that goes unread. The other 
day I happened across a man who, in normal times, is on 
the constructional staff of the Westinghouse Co. We had 
a brief chat, and he was quite pleased to have one or two 
back numbers of the Review " that I was able to give 
him.” l 


Aíter-the:-War Trade.—In reply to a Parliamentary ques- 
tion, Mr. Runciman says that the Government fully appre- 
ciates the importance of preserving and extending British 
trade in neutral markets. The subject will come under the 
consideration of the special committees which are being 
appointed to inquire into the position of certain important 
branches of British industry after the war. In addition, 
Mr. Ainscough, who has recently completed a commercia! 
mission in China on behalf of the Board of Trade, has been 
closely in touch with important British firms trading with 
the Far East. and will be glad to receive further informa- 
tion as to their views. . 


Municipal Corporations and Enemy. Companies.—The 
Blackpool and Eccles Corporations propose to follow the 
lead of Manchester by adopting standing orders to the effect 
that no contract shall be entered into with anv person of 
German or Austrian nationality, and no contract shall be 
entered into with any firm or company whose subscribed 
capital (whether by wav of shares or otherwise) is held or 
controlled to the extent of one-third or upwards by persons 
of German or Austrian nationalitv. Heywood Corporation 
G.P.C. has rejected a proposal in the same sense by ten 
votes to eight. 


BUSINESS NOTES. 


Dissolutions and Liquidations.—ApNiL ELECTRIC 
Co., LTD., Adnil Building, Artillery Lane, Bishopsgate, E.C.— The 
report of Mr. H. E. Burgess, Official Receiver, in this matter, has 
now been issued to the creditors and shareholders, The compulsory 
winding up order was made last October on the petition of a 
creditor, and accounts have been lodged showing liabilities £34,333, 
assets to produce £28,591, and a deficiency of £15,741 
with regard to oontributories. . 

According to the Official Receiver's report the company was 
registered on June 29th, 1909, as a private company, and was 
formed to carry on the business of electrical engineers and dealers 
in electrical appliances. It held the agency for this country for 
the Bergmann-Elektrioitäts-Werke, of Berlin (hereinafter referred 
to as the Bergmann Co”). The directors of the company were 
P. Berthold, J. Hissink and E. 8. Morgan, all of the Bergmann Co. 
On the incorporation of the compeny, S. G. Leach and R. A. 
Marples were appointed joint general managers, but they were not 
directors. Although not strictly so in form, the company might 
be described as a reconstruction of Marples, Leach & Co., Ltd. 
(the "old company"). That business was founded in 1901 when 
it acquired the sole agency in this country for the Bergmann Co., 
and it was registered as a private company on April 6th, 1908. 
Debentures for £7,500 were issued, and on May 14th, 1909, the 
old company went into voluntary liquidation. The liabilities, in 
addition to the debentures, amounted to £24,408, of which £23,305 
was due to the Bergmann Co. As a result of the liquidation the 
debentures were paid off in full, and the ordinarv creditors received 
dividends amounting to 7s. 9d. in the £. The Bergmann Co. 
provided £9,001 out of a total of £9,520 required to pay the 
dividends referred to, and the transaction took the form of a pay- 
ment as the purchase price of the stock. Mr. Leach explains that 
the reason why the Bergmann Co. appear as such large creditors 
is that on the liquidation they purchased the claims of all the 
English creditors, who thus received 20s. in the £, the loss of 
128. 3d. in the & falling on the Bergmann Co. 

After the incorporation of the Adnil Co. the question of the 
acquisition of the goodwill of the old company appears to have 
been considered, and resolutions are recorded in the minute-book, 
under date, Berlin, July 2nd, 1909: That Messrs, Marples & Leach 
should make arrangements with the Receiver for debenture-holders 
and/or liquidators of the old company to pay him, or them, for the 
transfer of any orders coming in a commission of 5 per cent. This 

. arrangement to continue until superseded by any arrangement to 
purchase the goodwill. Berlin, August 18th, 1909: It was resolved 
to acquire the goodwill of the old company, the consideration to 
be such a sum as should represent the net profits made by the old 
company for the two years preceding the liquidation, &c. It does 
not appear from the books of the company that these resolutions 
were ever carried out ; in fact, the only relevant entry in the books 
which the Official Receiver has been able to trace is an item of £46, 
which was credited on July 1st, 1910, not to the Receiver or liqui- 
dator of the old company, but to the Bergmann Co., in respect of 
the 5 per cent. commission re'erred to in the resolution of July 
2nd, 1909, and debited to the goodwill account. Buton June 30th, 
1910, a goodwill account was opened, and a sum of £7,500 was 


debited to that account, and credited to the Bergmann Co., the 
figure being described as the loss in the liquidation of the old com- 
pany, presumably the loss incurred by the Bergmann Co. Of the 
£7,500, £1,500 was subsequently transferred from goodwill account 
to fixtures, machinery, and tools account, thus reducing the good- 
will to £6,000, and from that date thera has always appeared in 
the books and accounts of the company an item of “goodwill 
£6 000 " aud a special credit to the Bergmann Co. of that amount. 
It was intended that this goodwill item should be written off from 
profits each year, but no reduction of it appears to have been 
made. It is not clear upon what grounds the Bergmann Co. 
thought themselves justified in putting upon the shoulders of the 
Adnil Co. the loss they had incurred in connection with the old 
company, for that appears to be the effect of the entries above 
described. There is no evidence that they had ever bought ita 
goodwill; nor can it be suggested that the credit raised in their 
favour was in consideration of their allowing the Adnil Co. to use 
the stock which the Bergmann Co. had bought from the liquidator 
of the old company, for there is evidence that the stock was 
acquired by this company quite apart from the goodwill transac- 
tion, thus :--On June 28th, 1910, 87.096 was credited to the Berg- 
mann Co.'s stock account, and debited to this company's goods 
account in respect of the stock purchased from the liquidator of 
the old company. l 

All the directors being in Germany the Official Raceiver has had 
no opportunity of examining them, and his opinion is therefore 
based upon the facts as recorded in the books, but as at present 
advised he can see no grounds for any valid claim by the Berg- 
mann Co. against the company in respect of the £6,000 before 
referred to, which is included in the unsecured debts now owing. 
This, however, is a matter which will have to be dealt with by 
the liquidator. 


The nominal capital of the company ia E 10.000 in £1 shares, all 
of which have been issued, and are fully paid up. There are only 
three shareholders, the two signatories to the Memorandum and 
Articles of Association, who hold one share each, and the Bergmann 
Co., who are registered as the holders of 9,998 shares. Of the 
amount payable on the shares £1,000 was paid in caeh by the 
Bergmann Co. in June, 1909, and £1,700 was paid to the company 
by the Receiver of the old company, but credited to the Bergmann 
Co., in September and October, 1909. The balance of £7,300 was 
paid by the Bergmann Co. on June 27th, 1911, but on the same 
day & cheque for £7,300 was paid to the Bergmann Co. on account 
of the amount dueto them for goods supplied. No debentures 
were issued by the company. According to the accounts, which 
were audited annually by a firm of London chartered accountante, 
the results of the trading from the formation of the company were 
as follows :—Year ending June 80th, 1910, loss £178 ; June, 1911, 
loss £62; June, 1912, profit £639; June, 1913, profit £1,025 ; 
June, 1914, profit £245. In the year ending June 30th, 1913, a 
dividend at the rate of 5 per cent. per aunum was paid, free of 
inoome-tax. No other dividends appear to have been paid. Shortly 
after the outbreak of war Mesers. Leach & Marples, the joint 
general managers, discovered that, owing to the company's German 
connection, the customers would no longer give any orders to the 
company, but many of them stated that they would have no 
objection to giving orders to Marples & Leach personally. 
upon their undertaking that no benefit from the orders 
should go to the Germans interested. There was a large 
stock on hand, and Marples & Leach thereupon began 
to take and carry out orders in the name of ‘' Marples & Leach." 
The stock required to enable them to carry out these orders was 
taken from the company’s stock, at stock book prices, and although 
in the absence of any directors it was impossible for them to enter 
into any written contract with regard to the matter, the arrange- 
ment they had in view was that they should psy the company 
one-third of the gross profit on such orders in respect of their 
use of the stock, offices, staff, kc. In cases where it was necessary 
to purchase material for the carrying out of these ordera the com- 
pany paid for it, and “Marples & Leach" used it on the terms 
above stated. They opened a separate bank account in the name 
of " Marples & Leach " in connection with the business so carried 
on, and paid all proceeds of such trading into the credit of that 
account. It was also arranged that for the protection of the com- 
pany cheques on the “Marples & Leach" account should be 
countersigned by the company’s auditor. At the date of the pro- 
visional winding-up order there was a sum of £4,887 standing to 
the credit of the ‘‘ Marples & Leach account, which was handed 
over to the Official Receiver. Mr. Marples left the company's 
service in Jane, 1915. An item other liabilities, £1,216,” shown 
in the statement of affairs, represents the claims of Messrs, Marple 
and Leach for a share of the gross profit above referred to. These 
claims will be dealt with by the liquidator. 

In August, 1915, & proposal was made to the special manager by 
S. G. Leach for the purchase of the good will, stock, furniture and 
fittings of the business. The offer was considered at a meeting of 
the principal creditors of the company in this country, and an 
application was made to the Court, which made an order approving 
the sale to Mr. Leach. On October 12th, 1915, an agreement was 
entered into between the company and S. G. Leach and another for 
the sale to them of the goodwill, stock, furniture and fittings. 
The sum of £500 was paid on the signing of the agreement and 
the balance of the purchase price (about £3,390) is payable by 
monthly instalments for two years from December 1st, 1915. The 
book debts are not included in the sale. The failure of the com- 
pany is directly attributable to the war. Mr. Leach states that 
the company had never done 80 well as in the early months of 
1914. After war commenced, he and Mr. Marples did all they 
could to preserve it, but without avail, apd in the absence of the 


896 


THE ELECTRICAL REVIEW. [VoL 78. No. 2,002, APRIL 7, 1916. 


directors they found it impossible to carry on the business any 
longer. The claims of the creditors are entirely on trade accounts, 
except £128 due for rent, and £6,000 shown by the books to be 
due to the Bergmann Co. on goodwill account. The total amount 
shown by the books as due to the Bergmann Co. is £27,706, 
inoluding the £6,000 referred to. There is also £1,965 stated. to be 
due to the Deutsche Telephone Werke G.m.b.H. of Berlin, which, 
the Official Receiver is informed, is not connected in any way with 
the Bergmann Co. As the result of the statutory meetings of 
creditors and contributories, reported in the ELECTRICAL REVIEW 
for March 3rd, the Court has appointed Mr. J. II. Stephens, of 6, 
Clement's Lane, Lombard Street, E. C., as liquidator of the 
company. 

We understand that the report which appeared in our issue of 
March 8rd, although strictly accurate, is likely to give a wrong 
impression. Mr. S. G. Leach ceased to be associated with the Adnil 
Co. ín October last, when he formed an entirely new company under 
the title 8. G. Leach & Co., Ltd, to take over the good will, fittings, 
fixtures and stock-in-trade of the Adnil Co., under agreement with 
the Official Receiver, thus gecurinz for & compauy which is entirely 
British (capital, directors and staff) having no enemy interests 
whatever, either direct or indirect, the business which during the 
last seven years has been held by the Germans. We understand that 
eomebody has been suggesting that the new firm are preserving the 
businesa for the benefit of the Germans, but we are assured that far 
from that being the case, the new concern in actual fact represents 
an effort to get back a business which was originally founded by 
Englishmen, but through force of sircumstances, fell into the 
hands of the Germans, 

In the above Statement of Affairs, it is mentioned that the old 
firm of Marples, Leach & Oo., Ltd., paid a dividend of only 78. 9d. in 
the £, but Mr. Leach calls our attention tothe fact that all the 
British creditors were paid 208. in the E, and this was the condition 
made by the shareholders of Marples, Leach & C»., Ltd, to the 
Bergmann Co., in surrendering their ehares to them at the Marples, 
Leach & Co., Ltd, liquidation. Mr. Leach says: " It suited the 
Bergmann people to allow the liquidation to take 4-5 years to finish, 
and with one of their own servante—Mr. George Ambach—as cc- 
liquidator, they were practically in the position to declare any 
dividend which pleased them. In this way the 7s. 9d. statement 
rather places the Marples, Leach & Co., Ltd. liquidation in a light 
which is net strictly accurate, nor fair to Marples & Leach. It is 
also to some extent affecting the new company which, of course, 
is now in no way connected with the Adnil Electric Co., Ltd., (in 
liquidation)." | 

ELECTRO-STEEL FOUNDRIES, LTD., Darlaston.—A dividend of 
20s. in the £ is payable at the office of the liquidator, Carey 
Street, W.C. 


Book Notices,—‘ Technological Papers of the Bureau 
of Standards.” Nos. 52, 54 and 55, ‘Electrolysis and its Mitiga- 
tion: No. 56, Protection of Life and Property Against Light- 
ning." Science Papers: No. 259, " A New Relation derived from 
Planck's Law"; No. 266, “Preparation of Pure Iron and 
Iron Carbon Alloys.” " Bulletin of the Bureau of Standards.“ 
Vol. XII, No. 3. February 3rd. Washington: Government 
Printing Office. 

" Whittaker's Arithmetic o? Electrical Engineering.” 
Whittaker & Co. Price 28. net. 

We have received a copy of No. 1 of a new sixpanny monthly 
journal, known as Zhe British Manufacturer. Its object is to 
promote trade in the Empire and beyond, and it contains a number 
of articles which should interest those who are concerned with 
export trade matters. 

Electric Bells and Telephones.” By B. E. Jones. London: 

Cassell & Co.,Ltd. Price ls. net. 

"A Treatise on Electricity." By F. B. Pidduck. London: 
Cambridge University Press. Price 148, net. 

Thomas Alva Edison, By F. Rolt-Wheeler. London: Macmillan 
and Co., Ltd. Price 28. net.—This is a live story about a live 
American, one of the most notable of those whose biographies are 
given in this series of True Stories of Great Americans, which, 
by the way, includes Christopher Columbus. The subject is held up 
as the typical American "—practical, enterprising, utilitarian, 
self-made, a glutton for work. inquiring to the last degree; like 
Newton, he was regarded as s dunce at school, and throughout 
his life mathematics has been his pet aversion. He had, however, 
an aptitude for making use of the acquirements of others, 
which was invaluable to him in the development of his great 
undertakings. But we donot propose to follow the author through 
the wonderful career of the great inventor ; suffice it to say that 
the tale is told in a most interesting fashion, and is brought right 
up to date, for the last episode recorded in the book is the story of 
how Edison found a way of producing carbolic acid from American 
coal, in the spring of last year, when faced with the stoppage of 
supplies by the European War. The story of his life is a most 
fascinating one, and is here so admirably treated, that we can 
cordially recommend the book to our readers. 


London: 


Bankruptcy Proceedings. — . . BONNER, electrical 
engineer, Palmers Green, Middleaex.— Tho adjourned public exa- 
mination of thie debtor was held at the Curt House, Edmonton, 
on April 3rd, but no further questions were asked, the debtor 
merely eigning his evidence. 


New Russian Electrical Company.—The Erg Elec- 
trical Fuctories Co. is being formed for the manufacture and 
exploitation of electrical equipment: capital, 250,000 roubles. It 
will take over the business of Prince I. D. Avaloff & Co., 
Petrograd. 


The Industrial Development of India. — In a 
Parliamentary reply to a question regarding the Commission to 
inquire into the economic resouroes of India, Mr. Chamberlain 
says, according to the Times :—" I understand that the Commission 


. will be asked to report on the possibilities of further industrial 


development of India, and in particular, first, as to poesible new 
openings for the profitable employment of Indian capital ; and, 
secondly, whether the Government can usefully give enoourage- 
ment by providing technical advice, by practical demonstrations 
in the case of particular industries, by fiuancial assistance, or by 
M ie means not inoompatible with the existing fiscal policy 
of India." 


Catalogues and Lists.—MrssBs. Rose BROS., 25-27 
Milton Street, London, E.C.—Temporsry catalogue of electric 
pocket and hand lampe, scientific novelties, Fulmen educational 
working models also of measuring instruments made by the 
Compagnie F. A. C. Da Dutilh, Paris. 

Messrs. FALK, STADELMANN & Co, LTD., 83-87, Farringdon 
Road, London, E.C.—Catalogue No. 409 (24 pages), giving illus- 
trated particulars and prices ok Efesca lanterns for half-watt 
and vacuum tungsten lamps for street, shop interior and exterior, 
and industrial lighting. Copies will be sent to any reader interested 
in the lighting of munition or other factories. 

MESSRS. DRAKE & GORHAM, LTD., 66, Victoria Street, London, 
8.W.—Eight-page pamphlet (No. 210), giving illustrated particulars 
and prices of a number of vacuum cleanera—the Santo,“ the 
„ Econo," the Little Briton,” and the Premier." 

SWEDISH GENFRAL ELECTRIC, LTD., Canada Houre, Kingsway, 
London, W.C —April, 1916, stock lists of D.C. single-phase and 
polyphase motors and generstors that are in London ready for 
delivery. 

Messrs. H. Dunop & E. PiNAT, 47 and 49, Quai des Grandes- 
Augustins, Paria.—Summarised extract from their general cata- 
logue of books, list of works recently published or reprinted, and 
prospectus of the "Agendas Dunod.” > 


Trade Announcement, —MessrRs. EpwaRD Le Bas 
AND Co, of Dock House, Billiter Street, E.C., have taken up the 
sole selling rights for Great Britain for " A.P.M." patent asbestos 
protected steel sheets, «c. 


For Sale.— The Coventry Corporation Electricity 
Department has for disposal one 600 KW. McLaren-Siemens and 
one 600-kw. McLaren-British Westinghouse generating set. See 
our advertisement columns to-day. 


LIGHTING AND POWER NOTES. 


Atherton. — Street LiGHrING. — The U. D. C. has 
decided to ask the South Lancs, Tramway Co. to arrange for the 
lighting of all the electric lamps on the tramway poles in the 
district, in order that the Council may obviate the need for 
lighting the gas lamps on tramway routes. 


Bridlington.—Pricz Reviston.—The T.C. has decided 


to revise the electricity charges as from the June meter readings. 


For lighting the price will vary from 54d. per unit for the first 
500 units per quarter, to 4d. per unit for over 1,500 unite. The 
heating and cooking rate will be 2d. to 14d. per unit, according to 
amount. 


Bo'ness.— PROPOSED LOAN.— The Public Works Loan 
Board has replied to the T. C., which asked for a loan of £14,500 for 
the proposed electricity works extension, that it is unable to accede 
to the request. Recently the Council submitted a proposal for a 
loan to various banks and insurance companies, but the replies 
were unfavourable, the parties approached having no funds at 
present in hand. The Council has an application pending before 
the Secretary for Scotland for sanction to a loan which it is 
apparently quite unable to procure. 


Continental.—AvsTRIA-HUNGARY.—.A census of elec- 
tric machines has been ordered in Hungary, and all owners are 
required to declare their existing stccks of motors, electric 
machines and apparatus, in order that the latter may be 
requisitioned by the military authorities. 

GEBRMANY.—Electricity supply is to be made a Government 
monopoly in Saxony, the Government intending, it is said, to lay 
before the Landtag a Bill to this effect. The State will undertake 
the distribution of electricity, hoping thus to obtain a new source 
of revenue, Municipal and private owners will be indemnified. 
The total cost of the purchase is estimated at 62,500,000 france. 
In anticipation of the realisation of this scheme, the State has 
already purchased from the City of Leipzig the collieries owned by 
the latter at Lausitz and near Regis.—L Industrie Electrique, 

IrALY.—À new central station has been completed for the 
Volturno municipality. This is equipped with three 6,000.xw. 
three-phase transformers, for transforming energy received from 
Capo Volturno, and it further contains a stand-by generating plant, 
consisting of three 1, 200-KW. Diesel engines, coupled to three- 
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phase alternators and a smaller auxiliary 120-Kw. Diesel set of 
the same type. ate plant was supplied by the Italian Oerlikon Co. 
and Messrs. Sulzst Bros. The building will be much enlarged 
when the second Volturno waterfall is brought into use. 

SwWEDEN.—<Aooording toa return lately issued by the Swedish 
Water Power Aasociation, new water-power utilisation plants to the 
extent of 28,000 H. P., exclusive of the Government works at Porjus 
aud Alfkarleby, were last year completed in Sweden, The major 
portion of the new plante, 12,000 H.P., was in connection with the 
timber, wood pulp and paper industries; 9,000 H.P. was in 
connection with the iron and mining industries; 1,500 H. p. for the 
chemical industry; 500 H P. for the textile indastry, aud 5,900 H. P. 
was divided over various other industries. 


Derby.—Proposep Loans.—The T.C. has applied to 
the L.G.B. for sanction to loans of £3,000 for motors, and £1,000 
for mains, required for urgent service. 


Dablin.—Tue Evecrricirry UNDERTAKING.—Writing in 
reply to striotures on the city electricity undertaking by the Jris/ 
Independent, Mr. J. J. O'Neill, chairman of the Dublin Electricity 
Supply Committee, denies that there was a deficit of £27,000 on 
the working for the nine months ended in D2cember last, and 
asserts that, as a fact, there was a profit of about £3,000. As to 
the description of tha refunding of cost of a new service by a 
prospective consumer as "extraordinary," he admits that it ‘is 
not the ordinary arrangement in Belfast and in English cities, 
where, he says, the consumer has to pay at present the ovet of 
the service and receives no refund, whereas in Dablin the cost 
is paid back to him in instal ments which leave the Corporation 
without loss on the transaction. As it is not possible to raise any 
loan just now, the Committee adopted thie method as most 
reasonable to the consumer. 7 

The Independent says the Committee's report, signed by Mr. 
O'Neill, gives the total payment for the nine months to D :cem- 
ber 31st as £99,643, and the receipts as £72,673, and wishes to 
know, if she undertaking is conducted with the good results Mr. 
O'Neill attributes to it, why the Commit'ee refrained from sub- 
mitting estimates for the coming year.” The journal also aeks 
why Mr. D'Alton's report to the Special Investigation Committee 
is not published officially. 

STREET LIGHTING.—The Pablic Lighting Committee of the 
Corporation has been considering the best means of curtailing 
the erpenditure on the street lighting during the next 12 
monthe, the City Council having been obliged to reduce by 
£4,000 the amount to be provided for the purpose. The Com- 
mittee has decided that the arrangement likely to cause the 
minimum of inconvenience to the public would be the complete 
discontinuange of the lighting of a proportion of the street lamps 
for the comis; 12 months rather than the serious reduction of the 
lighting hours of all the lamps,—Jrish Timex. 


East Ham. — The Finance Committee of the Corporation 
has had under consideration the question of increasing the price of 
energy used for public lighting, but has deferred the matter for 
the present. 


. Yiford.—LoawN Sanction.—The L. (I. B. has now sanc- 
tioned a loan to the U.D C. of £870 to defray the cost of an elec- 
trioal engine room at tho refuse destructor. 


Kingston-on-Thames.—Revisep Tagirr.—The Light- 
ing Committee of the T.C. reports having further considered the 
mode of charging for the supply of energy, and states that it bas 
adopted the following scale :—Lighting, first 3,000 units a year, 
63d. per unit; second 3,000, 6d.; third 3,000, 543. ; fourth 3,000, 
6d. ; all over 12,000, 44d. Basement lighting, first 3,000, 31. ; 
second 3,000, 23d.; all over 6,000, 24d. Power, heating and 
cooking, first 10,000, 14d. ; second 10,000, 14d.; next 50,000, 11d. ; 
second 50,000, 14d.; all over 120,000, Id. A transformer and 
automatio circuit breaker are to be obtained at a cost of £164. 


Laneaster.—PRicE IN CREASE.— The T.C. has decided 
to increase the price of electricity for lighting from 44d. to 44d. per 
unit ; for general motive power, from 24d. to 21d. per unit ; and for 
large consumers an increase from a third of a penny to a halfpenny 

unit, in addition to the standing charges, The question of 
creasing thecharge to the Tramway Committee is in abeyance, 


‘Leicester, —YEAR’s WorKING.—The accounts for the 
year ended December 31st last show that 6,937,190 units were 
generated at the Aylestone Works, 5,214,419 units being sold, this 
including 3,029,391 unite sold for power and lighting. The total 
revenue amounted to £15,257, a slight reduction on the previous 
year, while the total costs amounted to £26,881, some £3,200 
increase on the previous year (when about 300,000 extra units, 
practically all for power, were sold). The gross profit, £19,376 
was absorbed in meeting interest, sinking fund, and appropriations 
of £3,000 for a new boiler, &c., and £752 to reserve. The reserve 
fund in hand, in addition to the above, amounts to £10,911. 

The Aylestone station supplied 1.312.400 units to the Lero 
station. The Lero station had an output from steam plant of 
15,370,954 unite, of which 1,324,698 units were required for station 
plant, 7,880,179 units were supplied to power consumers and the 
balance to the tramways undertaking. The power consumers 
supplied from the Lero plant numbered 260, with 9,100 H P. of 
motors. The total costa of the Aylestone undertaking averaged 
1°28d. per unit; the receipts were 2'13d. per unit, and the surplus 
(88,752), after meeting interest, sinking fund, &c., was 173d. per 
unit. The overall costs of the Lero station, including interest and 
sinking fand charges, were 62d. per unit, and an average of ‘Sid, 


. per unit was received for the power units sold, the surplus (on 


power supply only), after allowing for distribution, interest and 
sinking fund charges on oables, &o., being 098d. per unit, or, 
roughly, £3,000, which is incorporated in the tramway accounts. 


London.—At the City Corporation meeting, last week, 
a resolution was adopted instructing the Streets Committee to 
take the necessary steps to oppose the application of the Charing 
Cross Electricity Supply Co. to the B. of T. for consent to increase 
the maximum lighting rate. An amendment that it be referred 
back to the Streets Committee for reconsideration was rejected by 
one vote (82 to 81), and the original motion carried. In moving 
the amendment, the Chairman of the Streets Committee pointed 
out that the company was paying 60 per cent. more for coal, and that 
the costs of labour had considerably increased, and the Committee 
considered the increase fair aud reasonable, 

BETHNAL GREEN.—The Electricity Committee announces that 
considerable progress has been made with the work of laying 
cables, &c., in the borough, and it is hoped to be in a position to 
supply electricity in the western portion of the district in the 
course of a few weeks. 

HOSPITAL LIGHTING.—The Children's Committee of the Metro- 
politan Asylums Board has reported upon the defective condition 
of the electric lighting installation at the Children's Infirmary. 
The institution is partly lighted by electricity and partly by gas; 
the electric installation is in an extremely bad condition, and 
considerable overhauling will have to be carried out. The total 
cost of the work is estimated by the Board's engineer-in-chief at 
£215. The matter has been referred to the Works Committee to 
be dealt with. 

SOUTHWARK.—In Jauuary last, the B.C. referred bask to the 

Electricity Committee the accounts of the undertaking for the 12 
months ended March 31st, 1915, with a. view to its submitting 
proposals for obviating future loss, and for effecting economy in 
the working of the station. At the meeting of the B. O., last 
week, the Committee reported having inquired into the deficit of 
£6,410 on the year's working, which it attributed to the unpre- 
cedented conditions prevailing consequent on the war. The Com- 
mittee is satisfied that the number of hands now engaged is at its 
minimum, and, so far ae the general management and conduct of 
the station is concerned, it can, at present, see no grounds for 
recommending any alteration. The Committee expects to benefit 
next year from the recent revision and inoreased charges to con- 
sumers for light and power. 
» Br. MABYLEBONB.—The estimated revenue of the eleotricity 
undertaking for the year ending March, 1917, is as follows: —From 
sales of electricity to consumers, $180,976 ; from publio lighting, 
£14,970 ; meter rents, £7,800; sale of fittings, &o., $10,285 ; rent 
of properties, plant on hire, and sundry charges, £4,765, making & 
total of £218,795. The estimated expenditure is, for generation 
aud distribution costs, management expenses, rates, taxes, &c., 
£81,110; allowances to employés, £5,050; maintenance and 
repairs to public lamps and repiirs to properties, £3,800; sales 
department, £9,955; repayment of loans, £47,440; interest, 
£68,507, making & total of £215,862, and leaving an estimated 
credit balance on the year's working of £2,933. During the new 
year a short-term loan will be liquidated, resulting in a reduction 
of £4,581 in interest and sinking fund charges. 


Maidenhead.—Price Increase, &c.—The T.C. has 
decided to increase the price of ourrent for lighting by jd. per 
unit, and for power by 10 per cent. A long dispute with the 
Diesel Engine Co., Ltd., who olaimed a sum of £365, has been 
settled by payment to the liquidator of £128. . i 


Malton.—Price INCRRASE.— The Northern Counties 
Electric Supply Co. has informed the Urban Council that from 
April 10th the charge for electricity supplied to the Council will 
be increased by 20 per cent. The company has agreed to consider 
an application by the Council for an abatement in the lighting 
contract for the past year owing to restricted lighting. i 


Manchester.—The Electricity Committee has given 
permission to the city electrical engineer (Mr. S. L. Pearce) to 
advise the boroughs of Rochdale, Chesterfield, and Stafford, on their 
respective electricity undertakings. 

Mr. Ross Olyne has given notice of intention to move a resolu- 
tion at this week's meeting of the City Council, regretting that a 
request made to the Electricity Committee for large supplies of 
current by a firm proposing to establish works in Manohester, was 
not brought before the Committee as a whole, for consideration 
as to possible ways aud means to meet the demand in question. 
The resolution proceeds to urge that in future all proposals, offers, 
or requests of like importance shall be properly submitted to the 
discretion of the (‘ommittee before acceptance or refusal. 


Navan (Co. Meath),—At a meeting of the Guardians, 
Mr. J. Kelly referred to what he regarded as the Urban Council's 
uadue delay with rezard to the electric lighting scheme. It was now 
some years, he said, since a provisional order was obtained, and if 
it was not put in force in a few months, it would lapse. 


Newport (I. of W.).—Price INcREASE.—The Electric 
Light Co. has informed consumers that the price of energy for 
lighting will be increased by 15 per cent., and for power by 10 per 
cent. after the current quarter. 

Northwich.—PnicE INcREASE.—The Northwich Elec- 
tric Supply Co., Ltd., has given notice that in coneequence of the 


increased cost of materials and labour, the charges for electricity 
will be increased 10 per cent, from July 1at, 
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Reigate,—PRicE INCREASE.— The T.C. has decided to 
increase by 15 per cent. the charges for lighting and power, and to 
raise the price for heating from Id. to 14d. per unit, plus 15 per 
cent., as from April lat. 


Salford,—Electric current is to be supplied free of 
charge to local hospitals under .the control of the British Rəd 
Cross Society. 

The Electricity Committee recommends the T.C. to authorise the 
cost of the proposed sub-station in the Greengate District to be 
defrayed out of moneys to be obtained from the sale of low-tension 
cablés which will fall into disuse, the balance to be credited to 
capital account. The Committee proposes to enter into an agree- 
ment with the Peel. Conner Telephone Co., for the supply of energy 
for a period up to 10 yeare. 


Stoke-on-Trent.— The T.C. has instructed the engineer 
to report as to the preseut plaut in the power house, and upon 


what lines it is desirable that extensions shall be made, together 
with the probable cost. > 


Wirksworth.—Prorosep E.L.—In reply to an inquiry 
from Mr. C. H. Best, of Bradford, as to the possibility of making 
preliminary arrangements for supplying the town with electric 
light and power, the U.D.C. has decided that it is undeeirable to 
proceed with the matter at present. 


Wimbledon,— Price INcREASE.—The T.C. has decided, 


as from April Ist, to increase the price of energy supplied in the 
borough, and at Merton.and Maldens and Coombe by 10 per cent. 
A similar increase has been made for the hire of meters. 


TRAMWAY and RAILWAY NOTES. 


Dundee.— YEAR’s WonKiNG.— The revenue from the 


Corporation tramways for the year shows an inorease of £3,800, 
but the expenditure is greater by about the same amount. 


II ford.—PROPOSED Fare Reviston.—In view of the 
increased running expenses, and the present prosperity of the town, 
the tramway manager has advised his Committee to consider the 
question of adopting the penny universal fare, and suggests that 
the scheme should be put into operation for the period of the war. 


Leeds,—At a meeting of the City Council last week, 
Ald. C. H. Wilson (chairman of the Finance Committee) stated 
that the profits made on the tramway undertaking last year 
amounted to £91.00; £20.000 of this sum, however, represented 
money which would have been spent on track renewal but for the 
war, and £15,000 of it was to be put in reserve. He had antici- 
pated that the profits from the tramways for the ensuing year 
would be £70,000, as against the Committee's estimate of £55,000, 
and if they could secure drivers for the cars there was little doubt 
that this year's figure would be exceeded at the end of the next 


12 months, because, money being plentiful in the city, people would 
not walk. 


Leicester.— VEAn's WonkKING.—The total revenue of 
the tramway department for the year to December 31st last, waa 
£188,520, as compared with £170,235 for the previous year. The 
working expenses, £122,142, increased by a less amount, leaving a 
gross balance of £660,733, as against £53,288 in 1914. After 
meeting iaterest, sinking fund charges, &c., and war allowances 
amounting to £7,412, the net balance remaining was £11,961, as 
against £11221 in 1914, when war allowances were on a much 
smaller scale. It is recommended to appropriate £8,000 of the 
balance for rate relief, and £2,757 for reserve ; the reserve fund in 
hand amounts to £92,797. During the year 40,110,158, being an 
increase of 2) millions on the previous year, although the car- 
mileage, 3,899,939 miles, shows a reduction of 237,000 miles. The 
improved receipts were partly due to increased fares charged. At 


the end of the year 67 women conductors were employed on the 
cars. 


Leyton.—The Tramways Committee recommends the 


carrying out of various repair, &., works at the depot, at a total 
cost of £160. 


London.—The L. C. C. Housing Committee having pro- 
posed to make representations to the B. of T. on the inconvenience 
that would arise to the working claeses from the closing of certain 
South London railway stations, the Highways Committee points 
out that the workmen's traffic at most of these stations is negli- 
gible, and that arrangements have been made by the tramway 


authorities to cope with any additional passengers resulting from 
th» withdrawal of railway facilities. 


Northampton.—The T.C. has been recommended to 


instruct the borough engineer to re-lay the curved tramway tracks 
in Mercer's Row aud Abington Street, 


U.S.A,—ExTRA-Hicu-PRESSURE TURBINES.—As_ pre- 
viously mentioned in this journal, the Boston Elevated Railway has 
decided, in order to meet the growth of the load up to 1920, to 
install a 35,000-Kw. steam turbine unit and to add 4,000-Kw. 
rotary converters to its sub-station plant. The decision resulted 
from the relatively low first cost per Kw. and superior economy 


of the large turbine over a 20,000-kw. unit which had been origin- 
ally proposed. A feature of great interest is the decision to use a 
&taam pressure of 600 Ib., for which pressure future boiler plant 
will be built. The present South Boston plant operates on steam 
at 200 1b. pressure, and the new set will utilise the present boiler 
plant to commence with, being designed for the addition of 
probably six stages to the 16 stages considered neoessary with the 
existing pressure, These extra stages will form either an exten- 
sion of the turbine casing or a separate high pressure section on 
the same shaft. . 

Regarding the use of high pressures, Messrs. Stone & Webster's 
engineers pointed out that the art of steam generation has reached 
a point where manufacturers coneider it entirely practicable to 
build reliable equipment for operation at pressures ranging from 
400 lb. to 600 Ib., and that it seems probable that such equipment 
will be demanded by the best practice within a few yearr. The 
company caunot take advantage of these pressures yet, but the 
additional cost of a 35,000-kw., turbine designed för double the 
ordinary pressure is given as only about $15,000. The estimated 
saving of a 35,000-kw. unit over a 20,000. Kw. unit, on a five-year 
period beginning 1917, using 200-lb. eteam, based on 1,180,000,000 
KW.-houre is $200,000, which covers the additional cost of the larger 
machine. The cost of adding the 35,000-kw. set, exolusive of 
engineering and fixed charges, will be $690,150, this including 
building, foundations, piping, exciter, ducta, an air-washer, switch- 
gear, Ko., as well as the turbine unit (which is figured at 
$315,000). | 

The South Boston station supplies 11 sub-stations, with 20 rotary 
converters, having an aggregate capacity of 41,000 KW. The 4,000- 
KW, rotary unit is to be adopted for future extensions in the central 
section of the city, since this not only reduces the cost and number 
of new sub-stations, but permite of the economical inorease in 
capacity of existing sub-stations, whose 2.000-Kw. machines can be 
used to advantage in the outlying districta— Elec. Railway 
Journal, 

BATTERY CAB OPERATION.—The Cambridge and Indiana Rail- 
road’s 50-ft., 30-ton Edison battery car, during recent runs amount- 
ing to 738 miles, showed a total cost for platform labour and 
electric power, amounting to 13˙9 cents per mile. Electrical energy 
cost 835 4 at 2 cents per KW.-hour, The oompany has just ordered 
another similar car, 35 ft. 8 in. long, equipped with 165 Edison 
A 10 cells and four Westinghouse motors. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.— The Eastern and Associated Telegraph 
Companies will shortly open their own publio office. in Melbourne, 
Australia, which will be connected by special wire with their direct 
cable system. 


Glasgow.—The special committee of the Corporation 
which deals with telephone affairs has recommended the T. O. to 
protest against the manner in which the charges for unlimited 
telephone service have been increased, without affording subscribers 
an opportunity to make representations against them, and to inform 
the P. M. G. that the Corporation reserves the right to take steps 
after the war, with a view to the modification of the charges and 
the amendment of the other conditions of service. 


Norway.—At the end of June, 1914, the Government 
telegraphs and telephones possessed in the aggregate 220,443 km of 
wire and 22,674 kw. of line; the bulk of the wire was installed for 
telephone subscribers’ exchange connections, amounting to 129,690 
km., while the trank lines employed 67,713 km. The telephone 
system of Christiania claimed no less than 91,658 km. of wire, and 
the 72 State telephone exchanges had a total of 36 377 subscribers’ 
stations. There were 10t million conversations during the year. 
Private telephone companies, numbering 330 in 1912, had 37,211 
subscribers and transmitted 84 million messages, the revenue being 
over two million francs.—Journal Id graphique. 


Post Office Telegraphs and Telephones, — The 
report of the P.M.G. for 1914-15 was recently issued in the form 
of a blue-book. It states that the number of telegraph offices 
open at the end of March, 1915, was 14,222, an inoreace of 70; the 
number of telegrams handled was 91, 179, 000, an increase of over 
4 millions, including over 3 million free Government telegrams 
more than in the previous year, and the receipts increased by 
£193,092 to £3,013,909. The military and naval traffic was 
extremely heavy, ani Press telegrams increased by 6 per cent. 
The withdrawal of a large portion of the staff for military or 


naval service necessitated the employment of temporary staff, the | 


training of additional operators, the recall of retired operators, 
and the use of the telephone in place of the Morse s»uuder at 
7,350 sub-offices. The use of Creed high-speed printing telegraph 
machines set free a number of telegraphista, and a Western Electric 
multiplex was added on the London-Manchester route, on which 
the Murray instrument was already in use. Baudot working wae 
extended, and the use of the Wheatstone was increased. The use 
of the telephone system for the dispatch and delivery of telegrams 
was found of great assistance, and the trank telephone lines were also 
used for the delivery of urgent telegrams at night. The extended 
use of phantom telegraph circuits superposed on telephone trunk 
and junction circuits proved valuable. Foreign telegrams (apart 
from the cable companies’ traffic) numbered 9,421,000, a decrease 
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of over two millions, At the outbreak of war there were 2,158 
licences in existence for private wireless stations on land, an 
increase of 195; no fresh licences were issued, and the existing 
stations were dismantled. At the end of July, 1914, 942 merchant 
ships carried wireless apparatus under licence from the P.M G., an 
increase of 63 during the four months; in that od 26, 145 
ms were dealt with at the P.O. Coast stations. 
The number of telephones owned by the Post Office (apart from 


military and naval telephones) was 749,565, besides 46,782 private- ' 


wire stations. Nearly 10,000 emergency "circuits were provided 
specially for Government departments, The exchange telephones 
in Losdon numbered 253,486. The number of effective calls 
during the year was 815 millions, a decrease of 2'3 per cent. 
New exchanges opened numbered 232, making the total 8,052, 
Trank calls inereazed by 6°89 per cent., ‘and 570 additional trunk 
circuits were provided, or 40,727 miles of wire, At 34 towns the 
separate trunk and local 


Epsom, Hereford, and Newport, and similar ex 
installed at Blackburn, Dudley, Grimsby, Leeds, Paisley, and 
Portsmouth. Only 357 exchanges now do not give a continuous 


6'4 per cent ; of the total, 265,765 miles were used for telegraphs 
and 2.806. 103 for telephones, Aerial wires aggregated 997,392 
miles, underground 2,060,918 miles, and submarine 13, 657 miles. 
Urgent demands for stores for military and naval purposes were 
dealt with on the outbreak of war; in one case material weighing 
over 100 tons was assembled and dispatched within 24 hours of the 
receipt of the demand. Some 16,000 telegraph and telephone 
instruments were issued for naval or military purposes during the 
year. The whole of the initial equipment for the base and field 
Lire of the Expeditionary Foroe, weighing about 10 tons, 
as dispatched within two hours of the receipt of instructions. 
Owing to the rise in price of foreign timber, 44,000 British-grown 
poles were ordered. 
The financial results of the working of the telegraphs and 


telephones were briefly as follows :— 

Revenue. Inorease. Expenditure. Increase. 
Telegraph . . 23, 407,336 £286,813 ... £4,656,607 £324,352 
Telephone ... 6,481,827 290,643 6,588,869 636,796 


The telegraphs showed a net loss of 41,249,281, and the 
telephones a net loss of £107,042. 

Part of the deficiency on the telegraphs was due to the use of 
the Oontinental cables for war purposes, and to an expenditure of 
£98,884 in wages to employés serving with the Colours. Similarly 
the telephone cables to the Continent had been used for war 
parposes, and £80,802 wae paid in respect of telephone employés 
serving with the Colours, 


Uruguay. — The Government has obtained statutory 
powers to take control of the telegraph, telephone, and post-office 
services, and will entirely reorganise them as soon as arrangements 
can be made to take them over from the present owners.— 
T. and T. Age. 


Wireless Inventions. — It is reported that Senator 
Marconi has been engaged upon research work in Italy, and has 
obtained I Ld concern bo 
science of wireless telegraphy and telephony ; patents are being 
applied for. The inventions will probably be applied at once in 
Italy to military purposes, and it is pri rte) that by these means 
results heretofore impossible will be obtained 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—SyDRET.— May Ist. Two 300-Kw. turbo- 
alternators, condensers, switchboard, Ko., for the pumping station 
E Ryde, for the Metropolitan Board of Water Supply and Sewerage 


Sydney. * 

May 3rd. N. B. W. Railways and Tramways Department. One 
2,500-&w. turbo-alternator, for Zara Street, Newcaatle, power 
house, ien ER E the Engineer's office, 61, Hunter 


ydne 

May jh N.S.W. Government Railways and „Tramways, 
16/600-volt D.C. motors for tramway stores, Raodwick.* 

ADELAIDE.—April 12th. P.M.G. Ten to eleven miles of lead- 
covered cable.“ 

MELBOURNE, — April 11th. City Council. 533,000 arc lamp 
carbons, See ‘ Official Notices” March 25th. 

April 18th. P.M.G. 8,500 fuses.* 

April 26th. Victorian Government Railways. 
material—cables, switches, fuses, &. 

May 1st. City Council. Meters and maximum demand indicators. 
See " Official Notices” to-day. 
May 10th. Victorian Government Railways. Motor-generator 
set and accessories for battery-charging of baggage trucks.“ 

May 17th. Victorian Government Railways. One 2-ton elec- 
trically-operated goods elevator for Jolimont car-shed.* 


Car-lighting 


electricity und 


gear for 5,000-Kw. sub-station equipment. 


future practice of the whole 


TAMWORTH (N.S.W 8 Ist. Additional generating plant, 
switchboard, mains, ao connection with the municipal 


V. G. 
Town Clerk. Council Chambers. 

Salford.—April 17th. Electricity Committee. Switch- 
See “ Official Notices" 
to-day. 

Walthamstow.— April 26th. U.D.C. Water-softening- 
pe for the Electricity Department. See “ Oise] Notices " 

y. 
Warrington.—April 11th.  Electricit ty 


and Tramway 
Committee. Motors and transformers. See Official Notices” 
March 81st. 


April 26th. Electricity and Tramwa ays Committee. Boiler plant 
and economiser. See “Oficial Netices " to-day. 


- Specifications for the items marked ° oan be seen at the Board 


of Trade Commercial Intelligence Brauch in London. 


CLOSED. 


Barrow.—The T.C. has accepted the following contracts 
for electricity supplies for 12 months :— 
Copper wire, &o.—A. F. Goodwin & Co. 
ating compound and bitumen. —Dussek Bitumen Co. 
Switches, &c.—General Electric Co., Ltd. 
Joint-boxes and switch cut-outs.—B.I. & Helsby Oables, Ltd. 
PE meters.—Chamberlain A Hookham, Lid. 


ent N — Ferranti, 
Moli Cent Osram) and tantelum lamps.—Drake & Gorham, Ltd. 
lament lamps (Pope's).—Pope's 2 pear Co., Led. 
Ra heu ware pipes and troughs. - Doulton & Co., Ltd. 
Electric motors.—Veritys, Ltd. 
Meter boards.— E. Cust 
Bricks.—F'urness Briok & Tile Co., Ltd. 
Engine and crank-chamber oils. — Vacuum Oil Co 
Cylinder and turbine os, Jas. Light & Sons, Erl. 
Ash-elevating plant, 38919.— The New Conveyor Co. 
Oil-eliminating plant ee £105.—Paterson Engineering Oo. 


Newport. — Messrs. Chamberlain & Hookham, Ltd., 
have received a contract for meters for the coming year for 
Newport. 

Bexhill-on-Sea.—T.C. 500 tons of Shipley or Tibshelf 
peas da, for the electricity works: Myers, Rose & Oo., 41 8s. 9d. 
per ton. 

Bolton.—The following tenders have been accepted by 


- the Electricity Committee :— 


Bolton Brick Co.—Trough covers. 
J. & F. Webster.—Casings, &c. 


Derby. — T.C. Coal for the electricity works: Derby 
Coal Co, Ltd., Hill & Poyser, T. Walker, and Brookhouse, 
J ohnson, Ltd. 


Dudley.—The Lighting Committee recommends the 
Corporation to accept the tender of the Earl of Dudley for a 12 
months’ supply of steam coal, at 228. per ton. 


Halifax.—The T.C. has been recommended to purchase 
from the Brompton & K n Accessories Co., Ltd., the electric 
cooker now on approval at the electricity works, and to accept the 
following tenders :— 


Edison Acoumulators, Ltd.—A standard 2-ton Edison chassis, complete 
with electrical tip body, for removing aches from the electricity works, 


for £977. 
Daimler Co., Ltd.—Two 8-ton Daimler chassis, for the Tramways Com- 
mittee, £1,488, 


Ilford.—Messrs. E. Foster & Co. are to supply one truck 
weekly, over a period of six months, of Hawkins’ nutty slack, at 


20a. 6d. per ton, to the Electricity Committee. 


Kingston-on-Thames,—The Committee proposes to seal 
contracts with W. Cory & Sons, Ltd., and Usher & Co., for the 
supply of 500 tons of Lambton coal at 37s, 6d. per ton, and 300 tons 
Shipley }-in. slack, at 22s. 6d. per ton respectively. 


Lancaster. — Corporation Electricity and Tramways 
Committee. Tenders accepted for four motor-'buses: Edison Oo. 
for the chaseis, and Brush Co. for the bodies. 


Leyton.—The tender of Messrs. Siemens Bros., Ltd., 
has been ascepted by the U.D.C., at £172, for 3} miles of service 
line cable (several sizes). 


London.—The Metropolitan Water Board does not 
propose to enter into a periodical contract this year for the supply 
of electric lamps, wire, and accessories (sub-sections 1, 2 and 3). 
Instead, it has been suggested that the Works Committee should 
obtain tenders from time to time for the supply of such quantities 
as may be required during the period ending March 31st next. 

The Metropolitan Asylums Board proposes to renew the contraot 
with the Pritchett & Gold Co. for the maintenance of the electric 
battery at the Grove Hospital for a further period of five years, at 
£75 per annum. 

L.C.C.—The Education Committee recommends that tbe chair- 
man, vice-chairman and deputy-chairman of the Council, the 
chairman and vice-chairman of the Education Committee, and the 
chairman and vice-chairman of the Buildings Sub-Committee be 
authorised, during the Easter recess, 1916, to open the tenders 
received for installing electric light at the Southampton Street, 
Camberwell, L.C.C. school, 
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The Asylums and Deficiency Committee has accepted the follow- 
iog tenders for the supply of the under-mentioned stores for 
three months :— 

Electrical sundries.—A. F. Goodwin & Co.; General Electric Co., Ltd.;: 


m Ltd.; Edison & Swan U. E. L. Co., Ltd.; G. MacLellan 
an b 


Electric ljamps.— Pope's Electric Lamp Co., Ltd. 


Manchester.—The Electricity Committee has approved 
the following firms as sub-contractora in connection with the tender 
of M. Louis Prat (Paris) for induced-draught plant :— 

Chimney. —E. Danke & Co. (Duxbury), Ltd. 


Electrical msterials.—Lancashire Dynamo & Motor Co., Lid. 
Foundation base. - Galli Bros. 


Midland Railway Co.— The recent reference to a 
contract for Osram lamps placed with the General Electric Co., Ltd., 
by the Midland Railway Co., was not intended to indicate that the 
contract for the exclusive supply of metal-filament lamps was given 
to that company. The order only covers a portion of the railway's 
requirements, 


Morden.— Joint Hospital Board. Electrie light main- 
tenance (not including armature and field coil failures): D. J. 
Macdonald, Heunslow, £22 for the year. 


Salford.—The Tramways Committee has accepted the 
tender of Messrs, Scholey & Co , Ltd., for steel tramway tires, amount- 
iug to approximately £ 1,055. The Electricity Committee hasaccepted 
the tender of Messrs. Baboock & Wilcox, Ltd., for two water · tube 
boilers, &o., for £11,544. 

The following tenders have been accepted by the Tramways 
Committee for supplies : — 


Car accessories (electrical), insulating materials, &c.—W. McGeoch & Co., 
Lied.; W. T. Henley's Telegraph Works, Ltd.; General Electrio Co., 
Ltd.; L. Andrew & Co.; British Westinghouse Co.; Micauite and 
Insulators, Ltd.; North British Rubber Co., Ltd. ; Griffiths Bros. T 
Ltd. (insulating varniehes) ; : C. Macintosh & Co., Ltd. ; BI. & Helsby 
Cables, Lid. (P. and B. tape); Siemens Bros. Dynamo Works, Ltd.; 
Le Carbone: H. Norbury & Co.; Gabriel & Co., Ltd. ; W. Boydell and 
Sons, Ltd.; J. Hall. 
Car accessories (mechanical).—W. J. Ritchie & Co.: National Rail and 
Tramway Appliances Co. " Ltd.; J. Needham & Sons, Ltd.; Anti- 
Attrition Metal Co., Ltd. ; Brown, Bayley's Steel Works, Ltd. (steel 


tires). 
Fam ross, s pilo offs, &c.—B.I. & Helsby Cables, Ltd.; Watlington & Co., 
all; British Westinghouse Co., Ltd. (1 ightniog arresters). 
8 a p ‘accessories. — British Westinghouse Co., list prices. 
ire, solder, lead and tin.—B.I. & Helsby Cables, Ltd. ; J. Andrew & Co.: 
R. Johnson, Clapham & Morris, Ltd. 


The following tenders have been aocepted by the Electricity . 


Committee :— 


British Westinghouse Co, — Two 1,000-xw. rotary converters, £5,690. 
General Electric Co., Ltd.—One 500-xw. rotary converter, £1,580. 
Babcock & Wilcox, Ltd. —'Two water-tube boilers, £11,644. 


York.—T.C. Coal for the electric light works 


: Mr. G. 
Cooper (Bentley Colliery Co.), at 16s. per ton. . 


FORTHCOMING EVENTS. 


North-East Coast Institution of Engineers and Shipbullders.— Friday, 
April 7th. At 7.30 p.m. At the Literary and Phi'osophical Society, West- 
gate Rod, Newcastle. Address on “The Busi: ess Ride of Soience: Its 
Pa:t in the Coming Economlo Crisis," by Mr. T. C. Elder. 


Royal Institution of Great Britain.—Saturday:, Apri! 8th and 15th. At 
3pm. At Albemarle Street, W. Lectures (V and VI) on " Radiations 
from Atoms and Electrons," by Prof. Bir J. J. Thomson. 
Friday, April 14th. At 5.80 p.m. At Albemarle Street, W. Lecture 
on The Genesis and Absorption of X-Rays," by Prof. Sir J. J. Thomson. 


North of and "ues ru of Mining and Mechanical Engineers.— 
Baturday, April 8th. p.m. At the Wovd Memorial Hall, Newcastle- 
on-Tyne. General zl 


beh n aud Engineering Association.—Saturday, April 8th: 

m. At Royal Technical Institute. Lecture on " British Design 

Modern Cylindrical Grinding Machines, External and Internal," by Mr. T. 
Shaw. 


Junior Institution of Engineers (Midland Section).—Tuesday, April 11th. 
At 7.90 pm. At the Imperial Hotel, Temple Street. Birmingham. Paper 
on Application of Chain Gear for Power Transinission,” by Mr. C. Turtle. 


Association of Engineers - in- 1 — Wednesday, April 12th. At St. 
Bride’s Institute, E. C. At 7 
G. S. oney. 


Dynamicables' Anniversary Meeting and Dinner.—W ednesday, April 
19th. At 7.890 p.m. At the Trocadero Restaurant. Mr. C. P. Sparks in 
the chair. 


Liverpool Engineering Society.— Wednesday, April 12th. 
Institution, Colquitt street. 
tion," by Mr. G. K. Paton. 


Institution of Electrical Engineers.— Thursday, April 13th. At B p.m. At 
Victoria Embankment, W.C. Discussion on The Present Position of 
Electricity Bupp!y in the United Kingdom, and the steps to be takcn to 
Improve and Strengthen it." 

(Newcastle Local Section).— Monday, April lOtb. At 730 p.m. At 
the Mining Institute. Paper on The Nature of Electrical Insulation," by 
Mr. W. M. Thornton. 

(Scottish Local Section. —Tue:sday, April llth. At 8 p.m. 
Bath Street, Glasgow. 
D. M. MacLeod. 

(Yorkshire Local Section).—Wednesday, April 12th. At 7 p.m. At 
the Philosophical Hall, Leeds. Paper on " Electric Heating: Its Present 
Position and Future Dev elopment,“ by Mr. G. Wilkinson, 


Leeds Association of Engineers.—Thursday, April 18th. At 7.30pm. A 
; 6, Pack Lane. Annual meeting. 


Institution of Mechanical Engineers.—Friday, April 14th. AtG pm. At 
the Institution of Civil Engineers, Great George Street, S. W. General 
meeting. 


At the Royal 
Paper on ‘Electric Power in Quarry Opera- 


At 907, 
Paper on Branches from E.H T. Circu ts," by Mr. 


BU pm. Paper on Steam Turbines," by Mr. 


NOTES. 


Easter Holidays.— Owing to the Easter Holidays, the 
ELECTRICAL REVIEW for Friday, April 21st, will be published on 
Wednesday, April 19th. Al]l matter for both the editorial and 
advertisement pages for that issue should be in our hands at the 
earliest possible moment. A notice regarding the latest times for 
Meme to be received, appears in our advertisement peges 
to-day. 


Lost Time.—In the Belfast Munitions Court, two young 
electricians named Robert Sanderson and James Mawhirk were 
charged with absenting themselves from work. It was stated that 
during the nine weeks from January 20th to Maroh 22nd, Sanderson 
lest 34 per cent. of his time and Mawhirk 33 per cent. Sanderson, 
who did not appear, was fined 404, and Mawhirk 203. 


Electrical Output of U.S. Power Stations.—A table 
published in the Electrical World gives statistios relating to the 
output, load factor, Co., of the 36 largest electrical generating 
systems of the United States, which produce about 70 per cent. of 
the aggregate output of the country. The combined output of 
these companies in 1915 was 13,000 million Kw.-bours, of which 
about two-thirds was generated by water-power. The Common- 
wealth Edison Oo. produced 1,198 million units, with a load factor 
of 42˙5 per cent. forthe year. The Niagara Falls Power Co. 
produced 899 millions, with a load factcr of 81 28 per cent., and 
three other companies exoeeded 725 millions. The Hydraulic Power 
Co., which produced 695 millions, recorded the remarkable load 
factor of 91 per cent., the bulk of the energy being ueed in electro- 
chemical iaduetries Only two of the companies had an output of 
less than 100 million unite. 


London and Frankfort Metal Interests.—It is 
ttated on good authority that, with the consent of the German 
and English Governmentse, a dissolution is to take place of the 


“relations hitherto exjating between the Metall Bank und Metal- 


largische Gesellschaft and the Metall Gesellechaft of Frankort-on- 
Main, on the one hand, and Henry R. Merton & Oo, Ltd., of 
London, on the other, in the sense that both sides will completely 
dispose of their mutual shareholdings. Certain formalities with 
Eaglish executors have to be settled before the transaction oan be 
definitely completed. In this connection it is mentioned that of 
the ordinary shares in the London company the sum of £150,000 
was in the possession of the Metall Bank and £180,000 in that of 
the Metall Gesellschaft, these having been dieposed of in London, 
together with shares for £20,000 which were in private ownership. 
In return large blocke of shares in the Metall Gesellechaft, the 
Metall Bank and the Schweizericche Gesellschaft fur Metallwerke 
have been sold in Germany out of the holdings of persons who are 
closely associated with the firm of Henry Merton & Co. The sale 
price of the latter has rangei from 200 per cent. to 270 per cent. 
It is added that the incentive to the dissolation of relationship 
emanated from London. 


I. M. E. A. Annual Meeting.—The 21st annual general 
and business meetings of the Municipal Electrical Association will 
be held at the Institution of Electrical Engineers, London (as 
headquarters), on June 22nd and 23rd next. The first day's pro- 
ceedings include the reading of the presidential address by Mr. 
Alex. C. Cramb, Croydon, this year's president, followed by the 
reading and discussion of three papers as follows :— 

" Boiler House Design," by Mr. W. W. Lackie, Glasgow. 
Ares of Supply from an Economic Standpoint,” by Mr. H. 8. 
Ellis, South Shields. 
“The Application of Electric Power to Agriculture,” by Mr, 
W. T. Kerr, Hereford. 
The second day's proceedings will be confined to the morning, when 
the annual business meeting will be held. No special arrange- 
ments will be made in regard to hotel accommodation or travelling 
facilities, The secretary is Mr. C. McArthur Butler, 28, Bedford 
Square, W.C., to whom communications should be addressed. 


Petrograd Electricity Plans.—The Petrograd Town 
Council has appointed a special committee for establishing a basis 
for buying back the electrical concerns of the capital, The com- 
mittee is working under the chairmanship of Towa Councillor 
A. A. Voronoff, and is preparing a general plan for uniting various 
electrical concerns, having in view their reoonstruction and further 
exploitation. It is also preparing an estimate and system of charges 
for current, and so on. It is said that the committee promises 
that elestricity shall be much cheaper for the cousumers than it 
was before. The estimated cost of the operations of the committee, 
which it is hoped will be closed in the year 1918, is about 518,000 
roubles. 


Tungsten Deposits in Burmah.—According to the 
Mining and Engineering World, the first serious attempts to 
develop the Wolfram deposits of the Indian Empire and Lower 
Bermah occurred about 5 years ago. During 1909.13 Lower 
Barmah produced over 5.000 tons of concentrates valued at nearly 
£400,000, and the present rate of production ia about 2,000 tons, 
The methods adopted in mining are extremely. primitive ; open 
quarries, hand orusbiog of the ore are usual; the labourers are 
largely Chinese and Telegus. It is now announced that the Indian 
Government is taking energetic steps to stimulate the output. 


Inquiries.— Firms that stamp out steriliser bodies are 
inquired for; also makers of paper rolls for recording voltmeters 


and makers of an assaying appavatus, using an electric current to 
deposK the metal under test. 
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Institution and Lecture Notes.— Institution of 
Electrical Engineers.—The Committee of the BIRMINGHAM LOCAL 
SEOTION haa had under very careful consideration the question of 
alien enemy membership, which is at present before the Instita- 
tion, and, after a full discussion of the matter at two meetings, 
unanimously passed the following resolutions for transmission to 
tre Council of the Institution :— 
^ 1. That the Council be requested to obtain powers to amend the 
Articles of Association to exclude from membership of the Insti- 
tution any undesirable aliens or undesirable members of alien 
crigin. 

2. That, in view of the foregoing resolution, it is not considered 
neceasary to proceed with the resolutions at present before the 
Institution. ; 

The Committee has prepared the following list of officers to act 
daring the Session 1916-17 :— 

Chairmsp.—Ool. J. F. Lister, RE. 

Vice- Chairmen.—S. T. Allen, N. B Rogher. 

Present Ordinary Members of Committee (remaining in office).— 
H. Foulds, C. C. Garrard, Ph.D, S. H. Holden, W. A. Jackson, 
Peof. G. Kapp, D. Eng., W. Marden, A. Pearson, B.A, W. E. 
S am pner, D. Sc., F. Thursfield, J. M. Walsbe. . 

Ordinary Members of Committee (new nominations)—F. II. 
Clough, T. Plummer, E, O. Turner. ; 

Hon. Secretary.— J. D. Morgan. 

The Committee's nominati ns are given in italica. 

Additional nominations must reach the Hon. Secretary, at 13, 
Temple Street, not later than April 12th. 

The annual general meeting of the MANCHESTER LOCAL SECTION 
was held on Tuesday last. The chairman (Mr. B. Welbourn) pre- 
sided, and there was a good attendance of members, 

The ballot for the election of chairman, hon. secretary, and 
Committee for the next session resulted as follows :— 

Chairman.—Mr, A. E. MoKenzie. 

Vice-chairman.— Messrs. C. J. Beaver and A. P. M. Fleming. 

Committee.—Profs, Field and Miles Walker, Dr. Cramp, Mes:re, 
H. Allcock, A. G. Livesay, S. L. Pearce, J. S. Peck, H. A. Ratcliff, 
J. <A. Robertson, H. D. Symonds, S. J. Watson, and Alderman 
Walker. 

At the olose of the meeting a lecture on Rycent Rasearches in 
X-Rays” was given by Prof. E. Rutherford, of the Manchester 
U aiversity. : 

The report states that the number of members at the close of 
the Session was 735, a slight increase over the figures for last year. 
The attendance has averaged slightly over 100 per meeting, which 
would be & good figure for ordinary times, and under present con- 
ditions must be considered exceptionally good. In the disoussions 
upon the various papere, a very high general level has been 
attained, and an unusual number of new speakers has taken part. 

Royal Institution.—The Day Lectures after Easter include 
the following :—?rof. T. M. Lowry, two lectures, Optical 
Research and Chemical Progress" ; Prof. W. H. Bragg, two lectures 
on X-Rays and Orystale: (1) "New Methods of Research; 
(2) First Results and their Applications (the Tyndall Lectures) ; 
Prof. H. S Foxwell, two lectures, The Finance of the Great War: 
New Problems and New Slutions" ; How we Stand To-day, and 
What Lies Ahead." The Friday evening discourses will be resumed 

on May 5th, and will inclade the following :—Sir James Mackenzie 
Davidson, “Electrical Methods in Surgical Advance"; Prof. 
Charles G. Barkla, “X-Rays.” 

Junior Institution of Engineers.—The meeting at whieh a 
paper on " Speeding-up," by Mr, R. Rankin, is to be read, has been 
postponed from the 10th to the 18th April. 

In an address before the DUBLIN ROTARY CLUB, Sir John Griffith, 
late engineer to the Dublin Port and Docks Board, suggested the 
extension of the electrical equipment of the Port for the rapid 
discharge of vessels, 


Fire Prevention.—The British Fire Prevention Com- 
mittee's fire warnings, which have been issued since the ou'break 
of war, cover a number of matters that require the attention of 
the public with the object of reducing the ordinary fire waste and 
meeting the air raid danger. The public are advised to apply for 
the particular class of notice or warning that they desire. These 
are provided gratuitously. The warning for factories and works 
engaged on Government contracts is No. 16. For the air-raid 
danger, warnings Nos. 17A and 18A should be obtained. No warn- 
ing notice is issued to any caller at the Committee's offices or 
testing-station, or upon any telephone message. Application must 
be made in writing, with a large stamped and addressed envelope 
enclosed for the reply, to the Registrar, The British Fire Prevention 
Committee, 8, Waterloo Place, London, S.W , and both the nature 
of the notice and the reference number of the warning (as given 
above) must be given. 


Nickel-Chromium Patents in the U.S.4,—A list of 
the lioensees under the Marsh patent, No. 811,859, for the use of 
nickel-chromium wire as a resistance element in electric heating 
apparatus, was published in the Electrical World of March 4th, 
The patent is owned by the Hoskins Manufacturing Co. and the 
General Electric Co.—the parties in the recent infringement case, 
reported in our issue of July 30th, 1915, in which the latter com- 
pany was the loser. The General Electric Co. has acquired a 
third interest in the patent. An advance in the prices of heating 
appliances is anticipated. The owners do not intend to take 
proceedings against firms that have used infringing devices in 
the past, provided that they deal with the owners or their licensees 
in future, and do not deal in infringing devices. The Driver-Harris 
Wire Co., who manufacture nichrome wire, are in conference with 
the owners of the patent. 


Fatalities.—At Failsworth last Friday an inquest was 
held into the death of Edward Capewell (48), who, together with 
another man, was employed at the works of Mesers. Ferranti, Ltd., 
Hollinwood. They were lifting a carboy of nitric acid from a 
trolley on to the fi xor when it burst and the liquid ran on to some 
brass castings and fired. Despite medical aid Capewell died later. 
The foreman, who was still suffering from the effects of the fumes, 
would not be able to attend the inquiry fer some days. The inquest 
was adjourned. 

An Ooenshaw elestrical enginesr, Arthur Fletcher, aged 45, 
employed at the Armstrong, Whitworth works was knocked down 
by a Manchester Corporation tramcar last week and killed. Ver- 
dict: " Accidental deatb." ' 


U 


Electrical Instrument Makers Wanted. — The 
Wireless Section of the Corps of Royal Engineers is open to recruit 
‘first-class instrument (electrical) makers. Conditions as to pay, 
terms of service, &c, can be obtained by application to M jor 
A. Handley. R.E., 8t. Martin's Gate, Worcester. Applicants should 
ioi fully their training and experience, and say if they are eligible 

or service, 


Volunteer Notes.— ENGINEERING INsTITUTIONS’ V. E. C- 
—Orders for week commencing April 10th, 1916.—By Lieut.- 
Qəl. Clay, V.D., Commanding. 

Monday, April 10th.—Seotions 1 and 2, Technical; Sections 
9 and 4, Squad and Platoon, Signalling Class and Reoruite. 

Tuesday, April 11th.—School of Arms, 6 to 7 p.m. 

Thursday, April 13th.—Shooting for Sections 3 and 4. 

Friday, April 14th.—Sections 8 and 4, Technical; Sections 1 
and 2, Sqnad and Platoon, Signalling Class and Recruits. 

Saturday, April 15th.—Adjutant's Instruction Class at 2.30 p.m. 


E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3&D BATT. (OLD Boys) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, April 6th, 1916 :— 

Battalion Parades —Saturday.—The Battalion will Parade out- 
side Baker Street Station at 2.30 p.m, and proceed by train to 
Wembley Park, for Battalion Drill, under the Commandant, 

Sunday.—The Battalion will Parade at Liverpool Street 
Station (low level entrance, G.E.R.), at 9.30 a.m., and proceed by 
train for Entrenching duties. 

Musketry.—There will be shooting at Bisley on Saturday next, 
8th inst., and all day Sunday, 9th inst. Members proceeding to 
Bisley on Saturday, must Parade, in uniform, at 12.45 p.m., No. 6 
Platform, Waterloo Station, and members going down on Sunday, 
at 9.45 a. m., No. 6 Platform. 

The Aoton Range will be open on Saturday, 8th inst., at 2 p.m. 

Names (for both Ranges) must be forwarded to the Musketry 
Staff by first post Saturday morning. 


A. Gd. JOINER, Major and Adjutant, O. B. O. 


The Electrification of Fibres.— Arrangements are 
being made for setting on foot a thorough scientific investigation 
into the question of the electrification of fibres in the textile 
industry, a phenomenon which has given a great deal of trouble to 
manufacturers. The Textile Institute, at the instance of the Mill 
Managers’ Association, has requested the Leeds Univeraity to take 
the research in hand, the cost being borne by the Institute, with 
the assistance of the manufacturers. 


Registration of Firms.— With reference to the subject 
of our leading article of last week, we regret to state that in the 
House of Commons, last Friday, Mr. Lloyd George, in reply to Mr. 
Aunan Bryoe, said that as there was reason to believethat the Regis- 
tration of Firms Bill would not be accepted. as a non-contentious 
measure, the Government was not, as at present advised, prepared 
to proceed with the Bill in the Commons. 


Electrie Light Switching.—At the end of this month 
the reaults of the competition just clossd will be published in this 
journal. Meanwhile, we are asked by Messrs. A. P. Lundberg and 
Sons to announce the fact that, owing to the success of this com- 
petition, a supplementary examination will be conducted shortly on 
the same sets of problems. Particulars will be issued to old and 
intending new competitors early this month. Those who have a 
copy of the February Examination Pamphlet should keep it by 
them ; those who have not, can obtain one on application withia 
the next three weeks. ` 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the |. 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—The I. C. C. High- 


- ways Conunittee recommends that, during the absence through 


illness of the chief officer of tramways, the deputy chief office! 
of tramwazs, Mr, J. K. Bruce, shall take the place of Mr. X. 
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L. C. FELL as one of the representatives of the Council on the 
Rolling Stock and the Permanent Way and Building Concilia- 
tion. Boards. 

The Ilford Electricity Committee proposes to increase the 
salary of Mr. R. F. WIxpErr, meter superintendent, to £145 
a year. 

On the occasion of his marriage with Miss H. Moon, Mr. 
THos. Law, of the Rotherham Corporation Tramway staff, has 
been presented by the shed staff with a timepiece. 

Coventry T.C. has adopted a recommendation of the Tram- 
ways Committee increasing the salary of- the engineer and 
manager, Mr. T. R. WurrEBEAD, from £500 to £600 per annum. 

Certain rearrangements of the staff of the mains department 
of the Manchester Electricity Department have been made in 
consequence of the ill-health of Mr. L. R. LER. mains engi- 
neer, and the Electricity Committee has decided to recon- 
mend the following increases of salaries : —Mr. J. CLARKE, from 
£250 to £275 per annum; Mr. H. HawkxiNs, from £250 to 
£275 per annum; Mr. F. T. FowLkR from £200 to £210; and 
Mr. A. J. LovELL from £185 to £200. The total advances 
amount to £75, which is the amount the mains engineer will 
relinquish from his salary of £475 per annum. 


General.—Mr. O. J. Spencer, manager of the Bradford City 
Tramways, has been appointed Vice-Chairman of the Lord 
Mayor's Citizens’ Contribution Committee, which is charged 
with the important duty of syetematising the collection of 
funds from all classes of citizens in Bradford for the replenish- 
ment of the Lord Mayor's War Relief Fund. Mr. H. Moss, 
electrician, of Bradford, is on the same Committee as the 
representative of the local electrical engineers, together with 
Mr. Taos. Roles, the Bradford city electrical engineer. 


Mr. WILLIAM Woon, the senior partner in the firm of 
Scupham & Wood, Ltd., timber merchants and makers of 
electric blocks, Leeds, has just completed 60 years of service 
at the works. The local Press has interviewed Mr. Wood in 
connection with the celebration, and in the course of the 
article it is mentioned that soie years ago Mr. Wood and his 
sons prepared to meet the demand for electric switch blocks. 
bell pushes, and casings. laying down a special plant therefor, 
with the result that when war broke out they were in a 
position to secure a good deal of the German trade. Mr. Wood 
expresses the opinion that the Germans will never get it back. 

London Gazette notice.—Territorial Force, Royal Engineers, 

Tyne Electrical Engineers :—Second-Lieutenant H. G. WHITE 
to be temporary captain; Second-Lieutenant (temporary Cap- 
tain) H. G. WHITE is seconded. 
_ With reference to a notice which appeared in this column 
in our issue of March 10th regarding the arrangement exist- 
ing between Mr. C. H. Best and Mr. Chas. Pullan. of Brad- 
ford, Mr. PULLAN writes to say that, so far as the date men- 
tioned is concerned, the announcement is premature. ''Cer- 
tain differences have arisen between Mr. Best and myself. 
but so far no definite dissolution of the existing arrangement 
between us has been eigned. I would add that it is my inten- 
tion to continue with village electric supply schemes in the 
future." 

. We regret that in our report last week of the speech de- 
livered by Lorn Vaux or HARROWDEN, at the Electrical Trades’ 
Benevolent Institution annual meeting, reference was made 
to the death of Mr. E. G. Bvng. This, of course, was an error, 
and should have read Mr. H. G. Byng. 

Mr. W. B. SHIREHAur TON, who was manager of the export 
department of Messrs. Veritye, Ltd., for many years, is shortly 
proceeding to Russia in the interests of a few electrical firms. 
and would be glad to hear from others who are interested in 
the development of this important market now and after the 
war. He will be in the country for several weeks. Further 
particulars may be obtained from Mr. Shirehampton at 75. 
Curtain Road, E.C. 


Roll of Honour.—The death has occurred, at the Royal 
Infirmary, Aberdeen, of Private WILLIAM WARNER, of the Ist 
Battalion Gordon Highlanders. who was wounded in Novem- 
ber. 1914, during severe fighting in the Ypres region. Prior 
to the war he was engaged at the Keighley Corporation elec- 
tricity works. 

Private F. APPLETON, of the Buffs (East Kent Regiment), 
who has died of wounds received in action. was for seven 
years prior to the war engaged on the staff of the Isle of 
Thanet Tramway Co., Ltd. 

Rifleman ALFRED Dreprgy Tipzv. of the Queen's Westminster 
Rifles. who has died after an operation at St. Mary's Cottage 
Hospital, Hampton. was, prior to bis enlistment in August. 
1914, engaged with the Pall Mall & St. James’ Electric Light 

0. 

Rifleman F. Por, of the Rifle Brigade, who was, prior to 
his enlistment, with the British Thomson-Houston Co., Ltd., 
of Rugby. is now reported killed in action. He had been miss- 
Ing since July 30th last, after a liquid fire attack at Hooge. 

Private Prank Lynas, Royal Inniskilling Fusiliers, killed in 
action, was a Reserve man, and, prior to the war, was em- 
ployed in the Belfast Corporation's electricity works. 


Obituary.—Mn. T. RichanpS.— The death occurred last week 
of Mr. Thomas Richards. chairman of the Cleveland, Portis— 
head & District Electric Supply Co., Ltd. 
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NEW. COMPANIES REGISTERED. 


. Conner Magneto and Ignition, Ltd. (143,456). —Re gistered 
March 30th, by F. Samuelson, Midland Bank Chambers, 71a, Queen V actor: 
Street, E. C. Capital, £52,000 in 50,000 pref. shares of Zl each and 4. G9 
ord. shares of Is. each. Objects: To adopt agreements (a) with tbe Pe- 
Conner Telephone Works, Ltd., of 71a, Queen Victoria Street, E. C.: (E) wit 
M. S. Conner relating to management; and (c) with M. S. Conner w here's 
certain shares are to be allotted to him for the consideration referred to there- 
in, to carry on the business of proprietors and manufacturers of and Gealer- 
in aeroplanes, motors, motor and other carriages, vans, wagons, and other 
vehicles, all kinds of cycles and parts and accessories thereof, especi.i!?s 
magnetos and other ignition apparatus, and electric lighting and startar,? 
appliances, carpenters, joiners, electricians, mechanical engineers, machini-~r-~. 
rulber manufacturers and = merchants, dealers in mineral oils, 1 eee Bae 
power, traction, light and heat, instructors in. motor traction, motor repairer- 
and experts, &c. The subscribers (with one preference share each) are: F. 

Samuelson, 71a, puen Victoria Street, E.C., solicitor; R. C. M. Foulter, 7123. 

Qucen Victoria Street, E.C.. solicitor. Private company. The first directors 

(to number not less than three or more than nine) are H. Hirst, 67. 20. 

Victoria Street, E.C.; J. Fraser, 31, Copthall Avenue, E.C.; and M. S. Con: 

(managing director), Peel Works, Adelphi, Salford. Qualification, 100 Sr 

Remuneration (except managing director) Os fixed bv the company. Register = 
office : Midland Bank Chambers, 71a, Queen Victoria Street, E. C. 


Phonopore Construction Co., Ltd. (143,445).—This com- 
pany was registered on March 29th, with a capital of £4.175 in 4,000 ordinary 
shares of £l each and 3,500 founders’ shares of Is. cach, to carry on ttre 
business of manufacturers of military telephonic and phonoporic instrument», 
munitions, and all articles used in the manufacture thereof or used in connec- 
tion with warfare on land or sea, engineers, founders, &c., and to adopt an 
agreement with Justus Eck. The subscribers (with one share each) are. 
H. J. Eck, 10, Priory Road, Chiswick, W., engineer; T. H. Oswald, 5, IBBudg- 
Row, E. C., engineer. Private company. The number of directors is not te 
be less than five or more than nine. Justus Eck shall be one of the first, ond 
shall hold office permanently subject to holding 1.500 founders' shares. The 
New Phonopore Telephone Co., Ltd., shall be entitled during the continuance 
of a lease referred to in an agreement dated January 7th, 1916, between the- 
company and Justus Eck, to be represented on the board by two directors; 
other directors to be appointed by the subscribers. Qualifivation of or-lin are 
directors, h Remuneration as fixed by the company (4200 per annum 
extra for the chairman). Justus Eck is chairman. Registered office: 53-57, 
Park Street, Southwark, S.E. 


Walter Robb, Ltd. (143,493).—This company was regis- 
tered on March 31st, with a capital of £10,000 in £1 shares (9,000 ** & 
and 1,000 '*B "), to take over the business of an clectrical engineer carried 
on by Walter Robb at Wakefield, Yorks. The subscribers (with one A 
share each) are: W. Robb, 11, Drury Lane, Wakefield, electrical engineer; 
H. F. Buttenshaw, Walton, near Wakefield, electrical engineer. Private com- 
pany. The number of directors is not to be less than two or more than three ; 
the first are W. Robb (permanent) and H. F. Buttenshaw (with £416 and 
208 per annum respectively as remuneration). Qualification. 4500. Soti- 
citor: J. Charlesworth, Wakefield. Registered by Jordan & Sons, Ltd., 116-17. 
Chancery Lane, W.C 

Ltd. 


Associated Engineers, (143,474).—This companv 
was registered on March 31st, with a capital of £1,000 in £1 shares, to carry 
o3 the business of electrical, motor, and general engineers, founders, machi- 
nery. and part manufacturers, &. The subscribers (with one share each) arr: 
J. Rhodes, 153, Manningham Lane, Bradford, automobile enginecr; J. R. 
Pepper, Moorhead Lane, Shipley, automobile engineer. Private company 
The number of directors is not to be less than two or more than seven; the: 
first are J. Rhodes, J. R. Pepper, and three others to be appointed by the 
subscribers. Qualification, 10 ordinary shares. Solicitor: W. Dunn. Secre- 
tary: A. E. Stringer. Registered office: Manor Row Chambers, 37, Manor 
Row, Bradford. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. š 


Banbury and District Electric Supply Co., Ltd.—A 


memorandum of satisfaction in full on February Sth, 1916, of debenture dated 
March 26th, 1913, securing £100, has been filed. 


Orford Electric Light and Power Co., Ltd.—Issue on 
December 10th, 1912, of £20, and on March 17th, 1916, of 4,130, debentures. 
parts of a series of which particulars have already been filed. 


Ramsden Green, Ltd.—Issue on March 21st, 1916. of 


£235 debentures, part of a series of which particulars have already been filed. 


Isle of Thanet Electric Tramways and Lighting Co.. Ltd. 


—Agreement, dated March 16th, 1916, to secure £1,000, and any sums which 


may become payable under a joint and several promissory note for C. 000. " 


charged on. the company's. undertaking and property, present and future. 


Holder: Lord Arthur Butler, 7, Portman Square, W. 


Runbaken Magneto Co., Ltd.—Particulars of 21,000 
debentures, created February lith, 1916, filed pursuant to Section 93 (3) of 
the Companies (Consolidation) Act, 1908, the whole amount being now tssued. 
Property charged: The co npanv's undertaking and property, present and 
future, including uncalled capital. No trustees. 


Lancashire Motor and Engineering Co., Ltd.—Mortgage 
dated March 6th, 1916, to secure £1,700, charged on the company's under. 
taking and property, present and future, including uncalled capital. Holders: 
J. Craig and G. H. Wood, Mosley Street, Manchester. 


- 


CITY NOTES. 


French Tramway Companies. 


THE gross receipts of the Tramways de Bordeaux reached 
£242,000 in 1915, as compared with £254,000 in the previous 
twelve months, and the net profite were £51,000 and £57.00 
in the two years respectively. It is intended to pay a dividend 
of 8s. per share, as against 9s. in 1914. 

The gross receipts of the Compagnie des Tramways de Nice 


et du Littoral declined from £170,000 in 1914 to £126,000 last 


year, and the gross profits from £49,000 to £36,000. As the 
net profits only amount to £3,700, it is not proposed to make 
any distribution, and dividends were also not paid either in 
1913 or 1914. 


— — 
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The Société des Tramways d'Amiens proposes to distribute 
£1 per share for 1915, as contrasted with 16s. in 1914, and £1 
in 1913; the Sociét! Versaillaise de Tramways Electriques et 
de Distribution d'Energié, £1 2s. per ordinary share for 1916, 
as in the previous year; the Tramways de Toulon, 7s. 24d. 
per share, or 9 per cent., for 1915; and the Tramways du Var 
et du Gard, 78. 21d. per ehare, as in 1914. 

The Compagnie Parisienne de Tramways earned £316,000 
in 1915, as compared with £347,000 in the previous year, but 
after deducting working expenses and financial charges the 
net profits onlv amount 4o £3,000, as against £25,000 in 1914. 
The financial charges include £16,000 for the settlement of 
litigious accounts and £28,000 for the improvement of the 
permanent way and rolling stuck, whereas the amount pro- 
vided under the latter heading was only £17,000 in 1914 and 
£12,000 in 1913. It is not proposed to pay any dividend for 
the past year. as was also the case in 1914, but to place most 
of the balance to a special fund, and to carry a small sum 
forward. 

The Société des Tramways de Rouen, where great activity 
prevails in connection with the traffic with England, experi- 
enced a recovery in 1915 from the fluctuations in the receipts 
and profits which occurred in the preceding year. The direc- 
tors state that it was possible to provide a new workshop staff 
in place of the men called up for service and to resume the main- 
tenance and repair of the rolling stock, which had to be 
neglected in the later months of 1914. "The gross receipts 
were the largest on record, and the net profits amounted to 
£45,000, as contrasted with £42,000 and £48,000 in the two 
previous years respectively. A dividend at the rate of £1 4s. 
per share has been declared, this comparing with £1 and 
£1 63, 4d. in 1914 and 1913 respectively. 


The net profit for 1915 was £176,752, 
plus £8,121 brought forward, making 


British £184,873. There is written off 
„873. patents, 
Westinghouse goodwill, &c., £25,000; special deprecia- 
1 Vine tion of pant machinery, &c., £35,241; 
"Ce 1 td BÉ additional reserve for employers’ liability, 


£5,000; dividend of 74 per cent. on the 
preference shares, £75,000; carrying for- 
ward, £14,632. There have been charged against revenue the 
usual expenses for maintenance of works, plant, &c., and in 
addition there has been T ele to depreciation of the same 
items £87,150, which includes the special sum stated above 
(£35,241) to cover abnormal wear and tear of plant due to 
war conditione. Having regard to possible liabilities for taxa- 
tion of excess profits under the Finance and Munitions of War 
Acts, 16 has been thought desirable to carry forward & much 
larger sum than usual. Last year the directors referred to 
the acquisition of certain controlling interests in the French 
Westinghouse Co® and they are glad to say that the business 
of that company shows signs of improvement. Annual meet- 
ing: April 6th. 

At the annual Deane on Monday, the 

E 


Brompton and Chairman (Mr. H. R. Berron), said that 


ensington his anticipation that the year 1915 would 
Electricity Le even less satisfactory than 1914 had, 
Supply unfortunately, been fulfilled. Although 
Co., Ltd. their output had more than doubled in the 


past: 13 years, their profite for last year 
were the lowest for any year in that period, and it had only 
been after considerable discussion, and some difference of 
opinion, that the Board had recommended the payment of 
the usual dividend of 10 per cent. The justification for such 
à course was to be sought in the fact that they had husbanded 
their resources in more prosperous years, so that to-day they 
had more than half of their capital represented by mains, 
with reserves of profits amounting to upwards of 60 per cent. 
cf their capital invested in the business, with no debenture 
debt, and with 15 years of their tenure still to run. But, 
although they had restricted themselves to 10 per cent. divi- 
dend when it would sometimes have been possible to pay 
more, they could not, of course, maintain this rate if the 
scale of profits were to remain permanently at its present level. 
The present condition of things was mainly due to public 


restriction and private economy in lighting, and to increased 


cost of production consequent upon the war. Although a 
profitable return on the capital invested in the Accessories 
Co. with a view to encouraging the use of electricity for heat- 
ing and cooking had been further postponed owing to the 
war, it was largely due to such expenditure that in their 
purely residential area they had virtually maintained their 
output in spite of restriction in lighting. The new turbo- 
generator, when installed, would give considerable economy 
in working to compensate them in some measure for increased 
cost of coal. Although the emergency legislation for limita- 
tion of price had tended to amelioration, they had not so far 
realised the full benefit promised under the Act, chiefly owing 
to disorganisation in production and shortage in transporta- 
tion. The matter was, however, receiving the attention of a 
Committee of the Gas and Electricity Companies in conjunc- 
tion with the Departments of Admiralty and Munitions. and 
it was hoped that some amendment would ensue. Although 
the progress of the Accessories Co. had been retarded by the 
War, ite capital account had not been extended, and its 
revenue resulte showed an improvement, which was likely to 
grow. The Restaurant, which continued to serve as an excel- 


lent advertisement as well as an experimental laboratory, now 


, enjoyed a custom which, in epite of the increased price of 


food, made it eelf-supporting. The show-room sales had been 
prejudiced by the prevailing shallowness of the public purse, 
and the stove department, whilst furnishing some important 
cooking installations, had been largely diverted to the produc- 
tion of munitions. The experience of the first three months 
of this vear led him to conclude that the resulte of the pre- 
sent yeur would not be substantially worse than those of the 
past vear, and if the coal position, which was undoubtedly 
precarious, was not aggravated, they might be rather better. 


Trading during 1915 resulted in a credit 
balance of £54,433, and £7,950 was brought 
and Co., Ltd. forward. The following are deducted :— 
Directors' remuneration, &c., £1,035; 44 

per cent. interest on first mortgage debenture stock, £4,250; 
5 per cent. interest on second mortgage debenture stock, 
£25,642; written off investments, £5,949; appropriation for 
payinent to trustees of second mortgage debenture stock. 
44.000; 5 per cent. preference dividend, £4,333; transfer to 
first mortgage debenture redemption fund, £2,500; dividend 
of 5 per cent., less income-tax, on ordinary shares, £4,977; 
transfer to reserve fund, £20,000; leaving £11,701 to be car- 
ried forward subject to payment of excess profit duty. With 
the above appropriations the redemption fund for the first 
mortgage debenture stock will stand at £40,500, that for the 
second ditto at £36,000, and the reserve fund at £50,000, 
making a total of £126,500. It will be appreciated that to 
provide the increased working capital to meet the present 
conditions, it is necessary to materially ee the com- 
pany'a reserves. Puro the year the works have been, and 
still are, largely engaged on the manufacture of cables, wires, 
&c., directly or indirectly for the prosecution of the war. 
Nine acres of land have been purchaeed for the general 
development of the company's business, which of late years 
has suffered by the works being greatly congested. A por- 
tion of this land is thought to be in excess of the company's 
probable requirements, and it is proposed to sell such portion 
to the Trafford Power & Light Supply (1902), Ltd., in whose 
welfare the company is largely interested. The directors ask 
for full power to transact business from time to time with 
that company, notwithstanding that they, or some of them, 
may be directors of that company. Annual meeting: April 


10th. 

The report for 1915 of the Gesellschaft 
The Berlin fur Elektrische Hoch und Untergrund 
Elevated and Bahnen states that a large decline in the 
Underground passenger trafüc occurred in the seven 
Railway. months ended with July, as compared with 
the equivalent period in the previous peace 
year, but a not inconsiderable increase took place in August 
and September, which had also continued into 1916. During 
the year the total number of passengers carried amounted to 
69,542,277, as against 77,027,513 in 1914, and the expansion 
in the last five months was 4,352,000 in excess of the corres- 
ponding term in 1914. The working results were influenced’ 
by the large advances in wages and the cost of materials, and 
further reductions in the customary employés were caused 
through men being called to the Army, which, however, it 
was possible substantially to equalise by the engagement of 
women. The train mileage run was 2,123,476, as contrasted 
with 2,698,404 miles in 1914; the daily average number of 
persons carried was 190,527, and the average receipts per 
passenger amounted to 1.52d., as against 1.54d. in the pre- 

ceding year. The accounts show the following figures :— 


W. T. Glover 


1914. 1915. 
Ordinary share capital. £2,600,000 £2,600,000 
Preference shares 200,000 500,000 
PI LEE T TR 3,994,000 3, 988, 000 
Gross receipft . . 418.000 394,000 
Net profit 190.000 168,000 
Dividend percentage on ord. shares ... 4} 4 
Carried forward 31,000 17,000 


The report states that work on the line from the triangle 
to the Nollendorf Platz and Wittenberg Platz was continued 
as far as the circumstances permitted. 


The total revenue for 1915 was £20,331, 
Woking and the working expenses were £10,649 
Electric Supply leaving £9,681, plus £653 brought forward 
Co., Ltd. and £124 income-tax accumulations. The 
interest on debenture stock absorbs £2,514, 
interest on temporary loans £289, 6 per cent. preference divi- 
dend £2,999, and there is put to depreciation and renewals 
fund £1,750, £900 to reserve, 5 per cent. is paid on the ordi- 
nary shares, and £693 is being carried forward. The number 
of consumers increased from 2,021 to 2,101, and the lamps 
connected from 95,803 to 106,360, the net revenue advancin 
from £18,878 to 420.331. During 1915 there were issued £5 
44 per cent. debenture stock and £245 ordinary shares. Owing 
to the continuous growth of the business, issues of further 
debenture stock and ordinary shares were necessary. The 
annual meeting was held on March 25th. 


Urban Electric Supply Co., Ltd.—The gross profit for 1915 
was £68,513, as against £68,962 for 1914. The available bal- 
ance is £21,889, out of which £12,500 is required for prefer- 
ence dividend and £9,389 is carried to reserve for depreciation. 


i An nnn nnn 


| Mr. S. GrbcE presided at the annual 
W. T. Henley's meeting on March 29th. 


Telegraph of £10,000 set aside last year to provide for 
Works .the dependents of the company's employés 
Co., Ltd. with the Forces, £4,333 had been spent, 


and he hoped that the balance would suffice 

for the purpose intended. The company had made a larger 
profit than in the previous year. They had not been able to 
accept all the private orders which they had been offered, but 
he hoped that they would not eventually lose those customers. 
hey recommended a dividend and bonus of 25 per cent. for 
the year, or 5 per cent. more than was paid im the previous 
vear. The company was excellently managed. The profit 
was about £41,000 more than that of the previous year. Ample 
provision had been made also for any claim which might be 
nade in connection with the excess profits tax. They had 
over £139,000 in War Loan and other trustee securities at 
cost. less a reserve of £10,000. He had Visited the works 
recently, both at Woolwich and Gravesend, and had seen the 
great improvements which had taken place during the year. 
As Woolwich they had suffered considerably from lack of 
space, and Mr. Hatton deserved great praise for the way in 
which he had overcome difficulties and had been able to meet 
requirements. At Gravesend they were in n different position, 
inasmuch as they had 12 acres to deal with, and could put 
up exactly what was required. Their workshops there were 
finer than any in the country, and they had now completed 
very fine. dining-rooms for the workpeople with separate 
accommedation for both men and women, and these were 
lighted and heated by electricity, whilst they also cooked by 
electricity. Then, again, near by, in Union Street, they had 
opened a large warehouse .for the purpose of their tire busi- 
cess, The Blomfield Street premises had been extended by 

tuking in adjoining buildings, as the staff there now consisted 
of some 240. people. The MANAGING DIRECTOR, Mr. GEORGE 
serros, NMI. I. E. HA., who seconded the adoption of the report. 
‘nid that the extraordinary course of events of the war had 
been reflected in their business. In addition to their special 
activities, other features of the year were the reduction in the 
demand, and their inability to meet the demand that did 
exist, for cables for the home and colonial commercial trade, 
and the greatly increased demand from neutral countries. As 
regarded the home trade and the reduction in the demand for 
cables for counnercial purposes, there had been a great falling 
o'f in the usual home and colonial demand for wire and cables 
apart from cables required in connection with the war. Share- 
holders might think that they were also losing goodwill. He 
did not, however, think that they would do so. They would 
not suffer the loss of their orders because of inability. to 

execute them through working in the national interests. In 
regard to the increased demand from neutral countries, to 

some extent that was due to the closing down of the German 
supply. In Germany and abroad, but not much in England, 

they had à great competitor. He thought that on the whole 

outside the British Colonies they had a larger trade in cables 
than Englislr manufacturers, and therefore the closing down 

cr the German trade had increased the demand on English 
manufacturers. The demand, however, had been very difficult 

to meet in consequence of the uncertainty of obtaining licences 
for export from the Government, and although they were able 

to locate their consiznees, so that they knew that their cables 

would not find their way into an enemy country, there were 

no doubt other reasons which necessitated the stoppage of 

exports to neutral countries. They endeavoured not to com- 
mence the manufacture of cables until they had reasonable 

erounds to suppose that they would be able to dispatch them. 

The increase in the profit was due particularly to two causes. 

Kirst. there was the strong financial position of the company. 

When the war started their position and credit were at a 

very high standard, and they used them, and continued to use 

them, to buy as freely as desirable those materials which 

were essential to meet the demand for their products which 

they expected would be upon them. Copper, rubber, and lead 

were the principal essentials, and their large forward pur- 

chases of these materials, which had risen so much in value, 

had brought considerable profits, as they had been made into 

cables. which were sold on the price of raw materials at the 

time the cables were ordered. There was. of course, another 

side to, the picture. When raw materials fell in value, they 

were bound to be carrying a stock. more or less large, which 

involved thera in a less when Sold in the form of cable. That 

was a contingency they always bad with them, although it 

wis now greater than usual, but the nature of their business 

necessitated always purchasing certain Inateriais some months 

abend of requirements, and their accounts always made pro- 

vision, by means of contingent reserves, for the eventuality 

of loss on stocks. The second cause cf the increased. profit 

was increased turnover. They had added considerably to 

their plant in order to enable therm to meet the demands which 

were made upon them, and owing to the uncertainty of their 

getting deliveries of small sizes of copper wire which they did 

not make. and which was required. for urgent cables. they 

acquired for a eash payment a small factory in Yorkshire, 

The motor tire factory was more than paving its Way. He 

could see the possibilities of an industry being built up there 

that might beeome as large as the electrical side. In regard 

to trade after the war, they did not know what the demand 

for their products would be, but they knew that the capacity 

for making insulated wires and cables in this country had 

enorincusly inereased owing to the war demand. As they had 


He said that out 


put down new plant, they might be assured that other cable 
makers had done likewise, and there would be a severe 
struggle for the business to be had, which would probably 
mean the cutting of prices. They hoped that that might be 
avoided for the good of the industry generally, but with inore 
machinery in the country than could be einployed. it look«»1 
as though they might have a difficult time in front of theft. 
They were not afraid, however, that Henley's would be unable 
to meet the position, for they possessed three first essentials 
of success—money, skill, and good organisation; and as they 
had successfully weathered storms in the past, they might 
look forward to the future with equanimity. 


MR. A. M. Quits, presiding at the annual 


Madras meeting last week, said that for the fir-t 
Electric eeven months of 1915 the traffic recetpit- 
Tramways were 6 per cent. lees than for the corres- 


(1904), Ltd. ponding period of 1914. During the lat 
five months there was such a marked itn- 
proveinent in traffic that for the whole year there was ar! 
increase of 6.4 per cent. in traffic receipts and an increase 111 
net receipts, and an advance of 5 per cent. in passengers 
cared. The special renewals of permanent way, which had 
heen in hand for some years, had been practically completed. 
I: was very satisfactory to be able to recommend an increase! 
in the ordinary dividend. Recently a resolution was passed 
by the Madras Corporation praying the Government to in- 
crease the track rent paid by the company. If this petition 
were granted i£ would be a breach of faith. The fares were 
as low as in any part of the world. and much lower than they 
were entitled to charge under their Governinent Orders. The 
dividend on the shares could not be regarded as extravagant 
(5 per cent.), particularly as the average return since the 
company was incorporated was only 3.3 per cent. With regard 
to the negotiations with the Government regarding various 
extensions, referred to a year ago, the roütes were approved 
by the Corporation and submitted to the Government fer 
confirmation, but they still awaited the latter's decision. 


Ma, F. W. RrEYNOLDS, presiding at the 


City of London ` annual meeting on March 22nd, saul that 


Electric Mr. Braithwaite, the chairman, was in 
Lighting America. on very urgent business. The 
Co., Ltd. Marquess of Winchester was on active ser- 


vice. The capital expended during 1915 
was about half the usual amount, and in 1916 it would be 
Still less, as they were reducing expenditure in all directions 
There was no objeet in giving a detailed comparison of 
revenue and working expenses, as in such abnormal tunes it 
could be of no real valna. Everything that could be done t^ 
produce economical working was being done, and they hoped 
that there would be some limit to the rise in wices, Which 
was so seriously affecting their business. Their chief difficulty 
was in regard to coal, the price of which, was now 100 per 
cent. more than before the war, chiefly by feason of increased 
shipping rates, and supplies had at times been exceedingly 
dificult. to obtain. For 1915, coal cost £14.000 more than 
for 1914. an increase of 40 per cent. There was no prospect 
of early "relief, indeed. they must expect another and still 
larger increase during 1916. They were no believers in the 
policy of raising prices in such tines as these until they had 
actually felt the effect of the increased cost of production and 
could claim that the time had come to ask consumers to take 
a further share of the burden. Both last year and this vear 
shareholders had submitted voluntarily to a reduction of their 
income, before increasing the price of electricity. They had 
just given public notice of their intention to increase the 
price of electricity by 10 per cent. after the end of March. 
The balance for the year was about £16,000 less than last 
venr. They were distributing £11,009 less in dividends. and 
providing the balance of 45.0% by reducing the carry-forward 
to 418.000. It had been pointed out at previous meetings 
that their liberal earry-forward constituted a dividend equali- 
«ation. fund; and the present was a time When they nuzbt 
rightly draw upon that fund. The company had 168 mem- 
hers of its staff with the Forces; f had. been killed and 9 
wounded. None of their staff wer? recuniary losers bx geing 
ty the Front; all eases were carefully attended to by the 
manag directors, Mr. Bailey and Mr. Bull. 


. X. W. Tait. presided at the annus! 


British meeting Jast Friday. He said that the 
Aluminium trading profits for the vear, after makine 
Co., Ltd. the provision for excess, profits duty and 


adding interest and dividends on inves- 
ments and depesits and the revenue derived from estates ar 
transfer fees, was £312,516. an increase of 440.291. Thee 
results were the best which. the company had shown since 
its Incorporation in 189. The conditions were, however. abso- 
Jefely abnormal, and entirely due to the exceptional demand 
lle could not give particulars of the uses to which the metal 
was at present being put, and it was useless to speculate as 
to the probable conditions. which would rule as regards the 
demand for the metal after the war. The recent uses and 
developments wonld go a long way to make up for any falling 
off there might be in the ordinary demand, due to the nn- 
avoidable and necessary period of recuperation required by 
all countries involved in the war. Further, there was no 
doubt that the experience gained during this war would open 
up a demand in certain directions in the future, which would 
considerably broaden the necs ard sentications of the metal. 
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The sales had been approximately the same as those of the 
Previous vear, aud this was accounted for not by any slacken- 
ing in the demand, but owing to a shortage in the anticipated 
production, due to abnormal weather conditions in the West 
uf Scotland and in Norway during the summer of lust year. 
Prices for the metal showed sub iantiil advances ding the 
year: but these advances occurred particulaiiy. during the last 
SX Inonths, and as it had always been the practice to cover 
the requirements of their regular eustoiner? at need pri es 
foot the whole year, the average Which was obtained was con- 
siderably below current prices at the end of the year. ‘The 
ea ts of production had been very materially uefa diving 
th vear, owing to the heavy increases in labour charges and 
the cost of raw materials, freiglits. insurances, snd other 
expenses. Great difficulties had been experienced in obtain- 
ing the necessary supplies of raw materials and coal require 
b- the various works, the principal difficulty being not s» 
uch the supply of the actual material as the obtdaning cf 
the necessary freighting facilities. The difficulties with reg ird 
t: the supply of raw materials and labour and freight would 
UDaudoubiediy exist until the termination of the war, and. in 
consequehce, the costs of production were showing, and would 
continue to show, very material inereases. ‘The various wo:ks 


"cef the company had been fully employed during the year, and 


f 


the additional plant for the manufacture of carbon electrodes 
was completed and put mto operation before the close of the 
voar. The erection of the new alumina works, which should 
Fave been completed by this time, had made slow progress, 
entirely due to the shortage of labour and materials, and it 
would be some months vet before those works could be put 
m operation. No further development work had been carried 
out on the Orsieres power scheme, nor was this possible until 
after the war. The Martigny-Orsi¢res Railway continued in 
operation for general traflic, but it did not contribute any- 
ching to their revenue. The depreciation reserve account had 
been increased to £250,000 by the appropriation of £50,000 
front the profits of the year, and the reserve account had 
also been 95 up to the same sum by the appropriation 
ot £70,000 from the profits of the year. The necessity for 
making ample provision for reserves had been aecentuated 
by the abnormal conditions, and it was advisable that their 
position. should be strengthened, in. order that thes might be 
thle to meet the peculiar and difficult. tines which would 
arise at the termination of the war, when ordinary. conmmner- 
cial business had to be resumed in the markets of the world, 
Their competitors in neutral countries had natürally been 
considerably strengthening their position. during these abnor- 
wal times, and, as their resources had not been depleted. by 
the heavy taxation which was falling upon British industry. 
they would be in a position, if necessary or desirable, to create 
keen competition in international markets and also in the 
Lome market, unless some measure of protection was given 
bv the Governinent. The results subinitted were undoubtedly 
sutisfactory, and amply justified the policy of the gradual 
building up of reserves which had been one of the main prin- 
ciples adopted by the present board of directors since tho 
reorganisation of the company six years ago, and, looking 
back over those six years, the progress which the company 
had made m the time, and the position which it had estab- 
lished for itself, both commercially and financially, were good. 
However, this company, like all industrial enterprises, must 
be subject to the ustal fluctuations which were the law of 
industry, and it was therefore incumbent upon the directors 
to see that the position of the company was strengthened, 
50 that it could not only meet the demands of the extension 
of its activities, but that it might be able to live through any 
period of temporary depression with comparative equanimity. 


- 


Mr. J. Farncoseg, M. P., presided at the 


Cleveland annual meeting on Friday last. He said 
and Durham that the gross profits showed 3 decrease of 
Electric 45,681, but that figure, owing to the ex- 


Power, Ltd. ceptional way in which the company lad 
been adversely affected by the war, did not 
afford any indication of the development of the business, lf 
they took the business of the three combined companies, 
which was the only sound method of ascertaining what the 
true result of the business had been, for the years 1914-14-15, 
they found that the gress revenue had been as follows :— 
1411.93 in 1913. £141.482 in 1914, and £151,512 in 1915, in- 
creases of £10,000 in each of the two years since. 1913, the 
pre-war vear. In their case, differing from the experience of 
other of their companies, the result had been a serious diminu— 
tion in the value of business done without any corresponding 
diannution of the amount of plant required to meet .the 
demand. In all the mining districts—eonl and iron alike-- 
the output had been greatly reduced owing to the absence of 
men at the war. This had been further accentuated by the 
fact that in other businesses, such as the cement business. 
which they supplied, there had been substantial reductions in 
the demand for material produced. There had been practi- 
eally no increase in the demand for current for the manufac- 
ture cf munitions. The company’s revenue, had increased by 
£20,000 in the three years 1913-14-15; that was the natural 
development of the business. On the other hand, they had 
Leen seriously hit by the war in the matter of the cost of 
production, The figures for the past three years were: — 
1913, £91,839; 1914, £95,914; and 1915. £110,368. That in- 
creased cost was due to two causes. In the first place, the 
amount of eurrent which they had generated in their waste 


heat stations had been seriously reduced by the fact thut 
bematite iron had been largely substituted for Cleveland iron, 
and the result had been that the gases, available for the waste 
heat stations had been much reduced. In 1915 the volume 
of energy delivered io them from waste heat stations had 
been reduced by about 15 nullion units as couipared with the 
previous year. The csnceguence was that the onergy they 
had supphed had come trou the coal-fued plant at Grangetown. 
Ius, the woal bill was greatly enlarged, while prices had 
been very nach an exeess eb these obtaining im normal times, 
In 191 their coal bill was 4815, whereas in 1915 it was 
446,10, an increase of something over £15,000. This increase 
had had a serious effect upon their cost, and would continue 
to have an effect during the war. They must take this element 
into account in ju [ging the tade condition cf their business. 


The war had revealed to thon the extraordinary value of the. 


waste hear arrangement they had made. IH the current had 
Pot been supplied to them through the waste heat st ition: 
it would. have been impossible for the company to have lived 
through the period it hed passed. through, because it could 
hot have part for the coal (än the absence of waste heat sta- 
tions). required for the consumers. They bad never had to 
II e ther night kad, which would have given them zddi— 
tion | revenue, nor had they been in a position to ask for 
bacteteed prices. d heir policy had been, in order to ensure 
financial stability, to have long-term agreements with their 
cousuimers, a policy which, he believed, was thoroughly sound 
fn a company that bad not a large reserve of capital behind 
it. In consequence of this, they had been compelled during 
the war to supply their consumers at the same prices as in 
nornal tunes, notwithstanding that their costs had increased, 
lu was, therefore. unpessible for them) to compare their condi- 
tions with those cf other companies. "They had for some time 
been satisfied that it was imperative, in order to obtain a 
far return for their current, that they should stand out for a 
higher price, and they had also decided that their future 
policy should be te insist upon having a graduated scale «f 
prices varying according to the price of conl. After the report 
had been second: d, XI. X. Grwwrtr said that the halting and 
lune apology whieh the ebainnan had tiade was not satis- 
. torx. It was not nach consolation to hear that waste heat 
had fziled then whea they required at most, and when coal 
was dear. He sngee ted that there should be s Govermnent 
miquiry into the postien ef the company. The report. was 
adopted. 

At the annui meeting, held last week, 


Liverpos] the Chairman referred ta the death of one. 
District director and the resignation of another, 
Lighting and added diat Mr. Bromley Holmes, for- 
Co., Ltd. merly city electrical engineer cf Liverpool, 


had been anpomted to the board. The 
accounts showed that they had done better than they expected. 
Restriction of lighting has caused a loss of 40,000 units and 
£550 revenue, but they. had obtaine | Government contracts 
resulting in the sale of 108,00) units, so that the net inererse 
was GS.0CO, dhe jargest they had experienced, though, of 
course, they could not obtain the Same price for large Govern- 
ment contracts as from other consumers. The result'wes a net 
Increase of income of £168, but the inereased cost ef fuel, &, 
was £560, leaving a net reduction of £392 in working profit. 
Fuel had farthez risen. and would affect the 1916 figures. To 
counteract this. they had followed the lesd of the Liverpool 
Corporation and had increased their charges by 12} per cent. 
ali round. They were considering the question of coal storage, 
sy as to provide for further reserves of fuel. The dividend for 
the year was $ per cent. 


Bell Telephone Co. of Canada.—The accounts for 1915 
show gross earnings of $9.636,673, as compared with 
$9,599,026, and after deducting all charges, including $2,170,000 
(nauninst 52.010. %) for depreciation, the net revenue totalled] 
SE053,815, which compares with $1,050,537. The usual divi- 
dend of S per cent. has been paid, leaving a surplus of $223,518, 
incrensing the total surplus to 81,210,1:39.— Financial News. 


—— 

Falkirk and District Tramways Co., Ltd. — TE Financial 

Nes states that the accounts to October 16th show an avail- 

able suur including £674 brousht in, ef £58513. After pro- 

viding for depreciation; K. the directis declare a dividen | 

of 6 per cent. for the year, vs cotopared with 2 per cent; for 
each of the two preceeding years, carrying forward £726. 


Calcutta Electric Supply Corporation, Ltd.—The units 
sold to consumers during the four weeks ended February 95th 
Were 1,302,533, coupared with 990.763 in the corresponding 
four weeks of 1915. 


a 


STOCKS AND SHARES. 


Turspay EVENING. 
The Budget is out this Tuesday night, and the secrets 
Which the Chancellor of the Exchequer has kept with com- 
mendable closeness now stand revealed to the expectant tax- 
payer. These mysteries exercised a slightly numbing effect 
upon investment business before they were made known, but 
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bad little influence upon prices, this being traceable more in 
the sentiment which prevailed than in quotations themselves. 
The Home Railway market has given way in the absence of 
further support coming forward to assist the buying imove- 
ment of a fortnight ago. Once the Budget proposals are 
digested, investment business will return to the House, be- 
cause there is literally any amount of money about; and the 
provinces, prospering like the proverbial bay tree, although 
for a different reason, send the bulk of their capital to London 
when they wish to employ it in Stock Exchange channels. 

Amongst the electric lighting shares which went ex dividend 
hist Friday are both classes of City of London and County of 
London shares. Metropolitans are again § up on the week, 
thanks, of course, to the expectation of what the new com- 
mittee may be able to do by way of suggestion with a view 
to restoring the company to some, at least, of its past success. 
It is worth noticing that City and County preference have 
both returned to their par value of £10, at which the yield is 
6 per cent. on the money. St. Jaines' are § better, and the 
market as a whole shows firmness, due to a little inquiry for 
several of the best-class shares, and the discovery of the buyers 
that there are very few shareholders who wish to realise at 
the present time and prices. | 

Underground Electric income bonds have again risen 1j 
to 88, being picked up by investors in the provinces who 
realise the attractions of a security upon which the interest 
is paid free of taxation when that tax is something to be 
seriously taken into account. 

In which connection, may we observe that, with the income- 
tax fluctuating as it is at the present time—for even the latest 
proposals may not prove the limit of the burden which the 
war will impose in this way—it seems advisable to abandon 
our previous practice of estimating the yield with allowance 
for the tax, in those cases where dividends are paid free. 
Accordingly, we have reverted to the previous practice of 
working out all the returns on a flat scale, but have indi- 
cated by an asterisk those stocks and shares the dividends 
upon which are distributed free of tax. It requires but a 
simple calculation for the person interested to make this 


allowance according to the amount of income-tax current when - 


he is working out the return, 

Districts have gone back to 163, shedding moet of their pre- 
vious week's rise, but Metropolitans and Central Londons are 
steady. Tube railways stand to benefit from Zeppelin scares; 
and the ill-wind which brings the raiders may possibly profit 
Proprie on of tube stocks. Á 

The feature in telegraph markets is the further rise in the 
price of Marconis. A month ago the shares stood below 2, 
and to-day they are at 7s. 6d. higher, the reason for the im- 
provement being the expectations of the amount which the 
Government is thought likely to pay the company for the use 
of its system since war broke out. Another bull point is the 
announcement that Senatore Marconi has invented & new 
development in wireless telegraphy, which bids fair to be of 
great importance, and which will be made public as soon as 
the formalities in connection with patent rights are concluded. 
American Marconis have hardened to 16s., and Canadians to 
8s., the cheerful optimist maintaining that the latter will cer- 
tainly go to 10s. before long. 

Both the Globe Telegraph shares are ex dividend, but have 
recovered the deduction in each case. Eastern ordinary rose 
: point. The Anglo-American Telegraph stocks are a little 
ower. 

The report of the British Westinghouse Co. did not en- 
tirely dissipate the disappointment felt with the retention of 
the dividend at 7j per cent., and the price of the shares is 
dullish at 2. Electric Constructions at 15& are a shade better. 
Telegraph Constructions rose 10s. to 34}. Manufacturing 
issues aro good as a whole, such shares as Henleys, Callenders, 
British Insulated, and India-Rubber being more readily sold 
than bought, except when they come to market in connection 
with a deceased account. 

The activity in rubber shares has died down in consequence 
of the interruption to communication with the provinces 
caused by the gale of last week. The lines are being mended. 
but even as late ae this (Tuesdav) evening, telegraphic and 
telephonic communications with the country outside London 
are erratic and uncertain. There is not much doing in copper 
shares. Prices of the popular companies move rather aim- 
lessly, and business is of a meagre character. 

Various of the American light and power shares have risen 
sharply during the past few days. Alabama Traction, Light 
and Power common gained 3 points at 24, and the bonds put 
on 2 at 67. Mississippi River Power shares advanced 4 to 20. 
and this group is in demand from people on the other side of 
the Atlantic. They, on their part, cannot sell shares here, in 
consequence of the physical possession restrictions imposed 
by the Treasury. so. ae their transactions must all be pur- 
chases so far as London is concerned, the market moves only 
one way when there is anything doing in it on account of 
New York. Brazil Tractions, too, are better at 544; and there 
has been a sensational rise in the shares of the City Services 
Co. Mexican issues are harder in tone; the only quotable 


— — alteration is a rise of 3 points—making 6 within the past fort- 


night—in the Tramway Co.’s 5 per cent. bonds. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hon ELECTRICITY COMPANIES. 
Dividend Price 
— April 4, Rise or fall Yield 
1914. 1915. 1916. this week. p.c. 


Brompton Ordina . . 10 10 7 - 21 2 10 
Charing Cross Ord ary . 5 5 5i — 118 20 
Chelsea xs 2 ia 5 4 H — 614 G 
City of London  .. uu za 9 8 Lis xd — 617 9 
do. do. 6 per cent. Pref. 6 6 10 xd = 609 
County of London sii — 7 7 1^j xd — 6 18 8 
do. 6 per cent. Pref. 6 6 1» xd — 600 
Kensington Ordinary .. . 9 7 5} — 618 4 
London Electric .. - - 4 8 1 = 900 
do. do. 6 per cent. Pref. .6 6 | =æ 76 5 
Metropolitan -5 - - ri 8 $i xd + 6« 4 
do. 43 per cent. Pref. 4 4 - 1718 O 
St. James’ and Pall Mall 10 8 3 + i 616 2 
South London : aa 5 6 - 8 18 10 
South Metropolitan Pref. 7 1 lfa — 614 O 
Westminster Ordinary 9 7 55 = , 61 p 
TELEGRAPHS AND TELEPHONES. 
Dividend, 
. 1914. - 
lo-Am. Tel. Pref. .. 6 9 — 6 110 
E do. Def. 83/6 nl - 1 719 8 
Chile Telephone .. 8 — e 56 
Cuba Sub. Ord. 5 =æ 69 0 
Eastern Extension 7 1 = e8 9 10 
Eastern Tel. Ord. i 7 129 = *6 8 6 
Globe Tel. and T. Ord. .. 6 103 xd 42 / 5 15 8 
Great Northern Tel. 23 84 M — e 17 6 
Indo-European .. 18 50 — 610 0 
Marconi we š 5 933 + 1 456 
New York Tel. 44 - 43 1 — 49 4 
Oriental Telephone Ord. 10 1 = 614 8 
United R. Plate Tel. 8 — 7 19 0 
West India and Pan. 1 1 = 910 6 
Western Telegraph 7 — 5 B 9 
Home RalLs. 
Central London, Ord. Assented x 4 67 — 518 6 
Metropolitan "m ve xs 24 1 — 4 6 0 
do. District i . Ni 16 — ? Nil 
Underground Electric Ordinary .. Nil 144 — Ni 
do. do. "A" .. .. Nil 5 — Nu 
do. do. Income S 6 88 171 7 47 
FoREiGN Trams, &c. 
Adelaide Sup. 5 * 6 ai — ; : : 
Anglo- . Tams irst et, ee — 
p ' 2nd Pref. .. — 880 
do. 6 Deb. $ 78 — e 8 2 
Brazil Tractions .. " I 101 +1 6 8 6 
Bombay Electric Pref. .. za u^. UB 1 — 617 8 
British Columbia Elec. Rly. Pfce. .. 5 58 — 98 8 
do. do. eferred.. — 88 — Nil 
do. do. Deferred . — B == Nil 
; do. Deb. 4t 614 xd — 618 8 
Mexico Trams 5 per cent. Bonds .. — 41 +8 Ni 
do. ‘ 055 percent. Bonds .. ie ^ — — 
Mexican Light Common » «s i — 
a Pref. .. 8 Nil 83 — mn 
do. lst Bonds = s — 89 — — 
MANUFACTURING COMPANIER, 
Babcock & Wilcox Ja vi .. 14 2 — 5 18 
British Aluminium Ord. ee z 5 23/4 — 4 6 8 
British Insulated Ord. .. i .. 15 108 xd — 14 7 
British Westinghouse Pref. .. ix Th 2 — 710 8 
Callenders .. - " Ee .. 16 H — 610 5 
do. 5 Pref. - "S du 6 - 619 8 
Castner-Kellner .. "T ae . N - e 8 0 
Edison & Swan, T5 pad js .. Nil . =. Na 
do. do. y paid ee ee Nil 11 — N 
do. do. ö per cent. Deb. 5 57 xd - 815 8 
Electric Construction .. m ur. B 15. 4 8d. 800 
Gen. Elec. e ee ee oe ee 6 4 — 6 8 i 
Henley ee 0 eo ee ee 20 1 n eg 1$ 3 
do. 43 Pref. ee eo ee ee 43 4 — e 12 6 
Indis-Rubber os si ee .. (10 al — *10 10 6 
Telegraph Con. n. +3 6 19 10 


* Dividends paid free of ineome-tex. 


+4 


Browett, Lindley and Co., Ltd.—According to the Financial 
Times the report for 1915 shows, after deducting £1,907 for 
interest, writing off £6,316 for e and making pro- 
vision for tax and duty, a net profit of £14,010, to he deducted 
from the debit, which will then stand at £7,696. The directors 
submit a scheme for readjustment of capital. 


Oldham, Ashton and Hyde Electric Tramway Co., Ltd.— 
The report for 1915 states (says the Financial. Times) that the 
revenue amounts to £34,823 (£33,398 in 1914), and the expen- 
diture (including £1,600 for debenture interest and £1,500 
placed to provision for renewals account) amounts to £25,062 
(compared with £26,024 in 1914), leaving a net profit of £9,761 
(compared with £7,374), which, plus £1,021 brought forward 
makes £10,782. The directors propose to place to reserve fun 
£3,000, to pay a dividend at the rate of 6 per cent. per annum 
o2 the ordinary shares, and to carry forward £2,282. 


Marconi Wireless Telegraph Co. of America.—The gross 
earnings for 1915 were £141,000, against £150,600 in 1914; 
other income £21,000, against £30,000. £22,400 is placed to 
reserve, as compared with £24,400, carrying £35,400 forward, 
as against £29,800. 


Shawinigan Water and Power Co.—A dividend at the rate 
of 12 per cent, for the quarter ended March 3lst upon the 
cominon stock is announced. 
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Electrolytic Gas for Lighting and Heating.—In a 
recent issue of Elettrotecnica, Carlo Velardi advocates the use of 
hydrogen gas, obtained by electrolysis, for lighting and heating. in 
substitution for, or mixed with, coal gas. The difficulties attending 
ite ure, the chief of which is ita distribution, are easily surmounted, 
while the advantages from its employment, especially in a country 
like Italy, abounding in hydro-electric energy, are great. Ita 
utilisation for heating and cooking purposes, he contends, is easier 
of realisation than the replacement of coal gas by electricity. 


THE HIRE AND MAINTENANCE OF 
CONTINUOUS-CURRENT MOTORS. 


By HENRY JOSEPH, A.M.LE.E. 


(Abstruct of paper read before THE INSTITUTION OF ELECTRICAL 
NGINBERS at Leeds, March 8th, 1916.) | 


Tue electricity-supply undertaking of which the author has 
charge supplies continuous current, principally for textile 
driving, in the town of Hawick, in Roxburghshire. 

Table I showe the proportion of motors on hire at the end 
of 1914 in mills and for various industrial purposes. 


TABLE I. | 

No. of Total Average 
motors. H.P. H.P. 
Consumers’ own motors 162 966 6.0 
Motors on hire- purchase. 9 445 49.5 
Motors on hire 5 M 105 643 6.1 
Totals "IM AG 2,054 7.5 


5 the whole of the above motors are maintained 
by the author's staff; and most of those owned by the con- 
sumers have been supplied through the company and the 
drive arranged uhder their supervision. Table Il gives the 
present rates of hire for aome of the sizes. 


TABLE II. 
H. P. Quarterly rental. H. b. Quarterly rental. 
2E s. d. 4E s. d. 
„ abs 0 9  ...... 100 3 5 0 
| es 1.30 00). srias 20 4 5 0 
DB: . Wee 0-54 ennea DO. is 6 5 0 


The hire rate includes the motor complete with pulley, 
starter, main switch, cut-outs, shunt regulator, and slide 
rails, if these are required, all fixed and connected up. The 
hirer pays for belting and the cost of mains from the service 
(or from the nearest available point of supply) to the motor 
and starter. The result is that practically the whole of the 
material ig returnable on dismantling, and only the cost of 
labour is lost. á 

The rental covers the cost of all maintenance and renewals. 
New brushes are fitted when required, and no question as to 
whether the company is liable ever arises in the event of 
a breakdown. Damage occasionally occurs as the result of 
carelessness or negligence on the part of the hirer's employés, 
but it has not been considered good policy to raise the ques- 
tion of liability in such cases. They do not often occur, and the 
inconvenience caused to the user by a breakdown is quite 
eufficient incentive as a rule for him to urge his employés 
to treat the motor carefully. 

It is to this policy, coupled with prompt attention to 
repairs, that the success of the hire system is largely due. 
Consequently consumers are quite willing to pay in most 
cases rentals which are admittedly high in comparison with 
the purchase price of the motors. 

The company safeguards itself against loss due to a motor 
being hired for a short period and then returned, by inserting 
a clause. in the hire agreement by which the hirer undertakes 
to pay an agreed sum to cover the cost of installation. and 
removal in the event of a motor being returned before the 
expiration of a stated period. ee: 

Nearly all the hosiery mille, among them some of the 
largest in Seotland, hire their motors. They prefer to confine 
their attention to their business and to hand over the whole 
responsibility of their electric drive to the supply company. 

Consumers possessing their own motors are encouraged to 
insure them against breakdown. In the event of a minor 
breakdown, a man is promptly on the spot to carry out repairs 
on site if possible. If the trouble cannot be quiekly remedied 
another motor is fixed as quickly as possible. For mill work 
these are important considerations. 

Since 1902 the average horse-power has increased from 32 
to 6.1 H.P., and the capital cost has diminished from £14 to 
£6 per H.P. There has been a gradual increase in the per- 
centage cost of maintenance due to the ageing of the bulk 
of the motors; this figure wiil probably settle down to an 
average of about 6 per cent. on the capital cost. 

During the last five years the gross rentals amounted to 
about 18 per cent. of the capital outlay (about 25 per cent. is 
the average rental obtained on the total cost with new motors 
during this period), and the net rental was about 12 per 
cent., part of which is allocated to revenue and the balance 
set aside to a redemption fund for writing down the value of 
the motors when returned from hire. 

Abort 27 motors are kept in stock. 40 starters, 12 shunt 
regulators, and 60 pulleys, besides a stock of every size and 
tvpe of brush in use in the town, both on consumers’ own 
and hired motors. There are over 40 of these, and they are 
each given a number, which is also painted in large figures 
on the motor frame. A card system is used to record the 
history of each motor. i ' 
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The company act as wiring contractors, and always have a 
staff of wiremen available. The permanent wiremen and 
mains staff are all trained for motor work, and one man in 
particular spends moet of his time on motor repairs, and is 
as often as not in the works and readily available for emer- 
gency calls. e ers 

If a A pd of a breakdown is received, a man is sent out at 
once reports by telephone if the failure is such that it 
cannot be repaired quickly on site. In that case he sets to 
work to get the faulty' motor disconnected and removed from 
its bed. Particulars of the drive at the same time are ascer- 
tained at the works, and & suitable motor is selected from 
&tock. A motor or horse lorry is ordered, preferably the 
former, and the motor is slung up and very fi 
in getting it on eite. | 

Battens are taken to the job with it, and as the old bolt 
centres are probably wrong it may be necessary to screw the 
battens down with the old foundation bolts (if these are set 
in concrete), and coach-screw the motor down to them. 
Usually, however, motors are already fixed on battens wide 
UEM to allow of considerable variation in bolt centres, 80 
that little time is lost in fixing down another motor to them. 

As a motor is often fixed in a room which can only be 
reached by taking it up two or three flights of stairs, a good 
deal of experience and some ingenuity is needed in handling 
it quickly and safely. Sometimes in the caee of small motors, 
up to say 5 B. p., it is quickest to remove both end shields 


and take out the armature, when the motor can be carried - 


up in pieces. 

Pulleys are sometimes made to fit the shaft too tightly and 
are driven on hard; they. are best shifted with a pair of screw 
pulley drawers. Keys are- now always fitted with gib heads. 

In may cases a small motor, up to say 5 HP., can be 
changed in an hour and a half from the time of the break- 
down, but possibly a more usual period from the notification 
of stoppage to the time a new motor is running is double this. 

Large motors cannot be handled nearly so quickly, but 
by having men working simultaneously on the old and new 
motors while at the same time the pulley is being prepared, 
it is by no means impossible to change a 30—50-H8.P. motor in 
24 to 3 hours. 

The majority of stoppages are due to starter troubles, and 
of these the bulk are caused by burnt-out resistances or open- 
circuited hold-over coils, these fairly frequently failing at the 
leading-in wires. Most starter defects can be remedied, at 
any rate aaa abe on site. If not, a fresh starter is tele- 
phoned for. the case of a large motor it is usually quicker 
to repair a fault an a field coil on site than to change the 
motor. It means removing one end, taking out the armature, 
and perhaps removing a pole-piece to get the coil out. By 
cutting away the outer tape before dismantling one can 
usually judge as to whether the trouble is sufficiently near 
the surface for a fairly quick repair to be possible. If the 
breakdown occurs in the afternoon a large motor is never 
changed for a field-coil repair unless it is a genuine burn-out. 

the case of armature faults it is often possible to make 
& temporary repair on site which will keep the motor running 
unti] a week-end. The commonest fault, especially in small 
armatures wound with fine-gauge conductors, is a break at 
the point where one of the ends bends away from the coil. 
One can frequently get over this in lap-wound armatures by 
eoldering across the commutator lugs. > 

The surest way to keep down the cost of repairs is to educate 
one of the hirer's employés to keep the motor clean and the 
armature and field coils blown free from dust, to see that 
brushes do not wear down too far, and to keep a proper level 
of clean oil in the bearings. As a breakdown entails interrup- 
tion of the user's business, he will usually see that one man 
is made responsible for a particular motor and that he gives 
it ten minutes or so of attention, say, once a week. 

It was at one time thought that periodic inspection would 
lead to a diminution of breakdowns, but this, after being 
tried, wae abandoned. It has been found more advantageous 
to risk a motor running till it fails than to inspect 20 or 30 
motore on.the chance of detecting one which needs attention. 

When a hired motor needs general overhaul it is taken 
entirely to pieces, the commutator turned, the mica recessed 
and the armature and field coils varnished with a suitable 
insulating varnish. Bands are inepected, and if at all slack 
are replaced, and fresh whip-cord if necessary is wound on. 
Bearings are inspected and re-white-metalled if necessary, or, 
in the case of bushes, new ones fitted if required. or the old 
ones lined with white-metal. The brush-gear is taken to pieces 
and overhauled, and the frame thoroughly cleaned with petrol 
and finally painted. The colour is a grey, but the actual 
shade is changed each year, thus giving a rough guide as to 
how long a motor has run since the last overhaul. Finally, 
the machine is run for eight hours at full load driving another 
motor as a dynamo, and if satisfactory it is ready to be sent 
out again. It is believed that a motor sent out smartly 
painted and looking like new is likely to receive more careful 
attention than if issued in a shobby condition. There seems 
to be no doubt that the user takes a pride in keeping. it in 
good condition. 

When a rewind is necessary the repair is usually done at 
the works, the necesearv coils being bought from the makers. 

The question frequently arises whether in a particular case 
it pays to rewind rather than replace one or two faulty coils. 
It is very annoying after fitting a couple of coils to find that 
another has been damaged in lifting. It is still more pro- 
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voking if the second failure does not occur until the armature 
has been belted and the motor re-assembled and tested. If 
the original faulty coils have been overheated to euch an 
extent as to be useless as a guide to the condition of the 
rest, it is probably a good plan to scrap an additional coil 
and bend the wire to see if the cotton is perished and breaks 
easily. If so, it should certainly be rewound, because the 
coils which have to be lifted are almost certain to be damaged 
during the process. "n 

Armatures should, of course, have a preliminary fall-of- 
potential test before the ends are sweated into the commu- 
tator. In connection with voltage-drop teste generally, the 
author would draw attention to what he believes is a fairly 
common error, namely, putting the current leads on opposite 
ends of a diameter or separated by an angle corresponding 
to the brush positions. If this is done and there are equalising 
connections, confusion is apt to arise, especially if, as 1e some- 
times the case, one or more equalising wires are broken. If 
the current leads as well as the millivoltmeter leads are both 
applied to adjacent bars, the effect of poseible trouble with 
equalising connections is eliminated. 

One cannot lay too much stress on the importance of recess- 
ing the mica below the surface of the copper on the commu- 
tator. The saving in brushes is most marked, and in a few 
instances in particular it is little short of astonishing. Motors 

been known to consume a set of brushea in three 
weeks will go for twelve months without a single new one. 

In 1914 the cost of carbon brushes per H.P. was 7d., and per 
motor 3s. 7d. 

An effort hae been made in recent years to adopt a standard 
motor, past experience having shown up a number of defecte 
in various makes. . 

The principal points looked for are a liberal rating without 
undue' weight and bulkiness, ease of dismantling, large -bear- 
ings, and an accessible commutator. Suitable brush-gear 1s 
also a consideration. No brush-holder except of a positive 
radial type should be fitted to a motor. Old motors with 
obsolete brush-gear have been wonderfully improved by 
changing the holders. 

Ball bearings should be avoided, for they are most unsatis- 


factory. Narrow pole gaps are also a great source of trouble. 


The small saving in efficiency is certainly outweighed by the 
greater risk of armature breakdown caused by a faulty bear- 
ing. Bearings inevitably wear; therefore such breakdowns 
are inseparable from motors with narrow air-gaps. 

Price is the least consideration when one has to be respon- 
sible for the upkeep of the motore; hence cut prices and extra 
high speeds are avoided. On the other hand, very low-speed 
motors are unsuitable, on account of their size, for general 
hire work. . 

British motors are obtainable which. fulfil most if not all 
of the above conditions. 

It is unfortunately a fact that motor starters have not yet 
reached a very high state of perfection; the author bae not 
yet been able to find one which combines a good resistance 
element with sound switchgear. Undoubtedly carbon with 
iis negative temperature coefficient is the right material for 
starting a large motor. The largest motor on the author's 
mains is one of 250 H.P., which is started with a carbon 
resistance. This motor has a rope drive, and on the first 
contact takes 100 amperes. This current slowly increases and 
the motor begins to strain at the ropes until at about 160 
amperes it slowly starts to move. Not only does such a etart 
save unn shock to the conductors of the motor, but it 
minimiees the disturbance to the eupply. 

Starters are mounted on a wooden board plugged flat om 
the wall and covered with asbestos-cement sheet. All wires 
are carried on the face of the board and fixed neatly with 
cleats. Mains are also run on cleats, a short run of screwed 
tube only being used from the starter to the motor. 

The author wherever possible prefere a belt drive to any 
other (except for heavy drives, where ropes are preferable). 

Motors are preferably fixed on the floor, as they certainly 
receive more attention in this position. Occasionally there 1s 
no alternative but to mount them on brackete or hangers, or 
to hang them inverted from the ceiling. 

For large motors, say over 50 H.P., which cannot be easily 
replaced at short notice, it is advieable to keep a spare arma- 
ture and field coil. In the case of a large mill with a number 
of similar groups the author recommends the installation of 
duplicate motors as far as possible throughout, keeping one 


. complete motor as a stand-by. 


In opening the discussion, Mr. T. Ross (Bradford) stated 
that the prime cost of the motors—both a.o. and D.c.—at 
present hired out by the Bradford undertaking, was about 
453.000, the largest machine being of 300 H.P., and the 
smallest 4 H.P. The Bradford hiring rates had never been 
increased or reduced since the hiring scheme was inaugurated, 
except in connection with some of the larger sizes of motors. 
Ile did not encourage consumers to adopt the hire system for 
motors of over 30 or 40 H. p. Quite a number of consumers 
in Bradford had bought their motors outright rather than 
continue to pay hire for them. He thought that the annual 
charge for hire should not be less than 15 per cent. on the 
total cost of the motor, slide rails, and etarter, seeing that the 
rental had to cover repairs, maintenance, inspection, interest, 
and depreciation, and that, based on a 15 yeare' life, from 
8 to 9 per cent. of the total cost would be required annually 
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for interest and depreciation alone. Since 1906 hired motors 
had been depreciated yearly on the basis of 6 per cent. of 
their prime cost, and at the present day the hiring depart- 
ment was in a very eatisfactory financial position. Brushes 
had to be paid for by the hirer, as had also the cost of any 
extraordinary damage which a motor might sustain. Practi- 
cally all repairs were effected in the departinent's own works. 
He thought it very deeirable that a hiring scheme should be 
enn in connection with an electricity supply under- 
aking. | 

Mr. C. EK. ALLsoPP (Bradford) said that in Bradford, for 
ihe year ended March, 1915, there were approximately 1,100 
motors on hire, representing about 4,139 Kw., out of a total 
number of 2,551 motors on circuit. At the present time the 


number of machines on hire was 1,262, representing 7,337 . 
an increase of 162 motors and 3,198 kw. in lees than 


KW., 
twelve months. They fixed plates on the motors etating that 
they were hired; this 
bankruptcy. The weight of the motors was also stamped 
clearly on the machines. In Bradford they found that a eix- 
hour test was more than sufficient. He commented upon 
the necessity of having a highly efficient repair staff, and eaid 
that in Bradford they made their own coils readily at a very 
much lower coet than would be entailed by purchasing them 
from the makers. It was quite possible to standardise starters 
from 6 to 20 E. p. with interchangeable overload and no-volt 
coils, and he recommended '' asbestin " covering for the coils 
in case of anything going wrong with the motor. Speaking 
from experience, he wished every machine they had at Brad- 
ford was fitted with ball bearings. By adopting ball bearings 
the air gap could be considerably n with very good 
results. He had had considerable trouble with white-metal 
bearings; at Bradford they had had a number of machines 
running for years with both bearings, and he voted for the 
gun-metal mixture or the ball bearing. d 

Mr. R. H. Campion (Dewsbury) did not think it worth while 
to hire motors for cranes and hoists. With regard to ball 
bearings, he had found that the repairs in connection with 
them were very costly. | 

Mr. W. B. WoopHouse (Dewsbury) said that to make one 
charge cover all services seemed to him, from the commercial 
point of view, an ideal arrangement. He had come to the 
conclusion that 20 per cent. was a reasonable figure, but 
when this was put to the Yorkshireman he preferred to buy 
his motor rather than hire it. At the outset electric driving 
had been hampered by manufacturere, wiremen, and motor 
men all giving advice, the power user coming to the conclu- 
sion that it was an unsettled sort of business, and the engi- 
neers did not quite know what they were doing. The second 
portion of the paper was as valuable as the firet, because 
it was good to know what troubles one met with, and how 
they should be dealt with. i 

Mr. W. M. SgLVEW (Sheffield) said that one of the most 
vital matters was the question of the size of motor. By 
putting in too large motors they got bad power factore and 
wattless currents. 

Mr. W. Lana (Leeds) said that in Leeds, when the Corpora- 
tion proposed going into this business, very strenuous objec- 
tion was raised by motor manufacturers and electrical 
contractors. 

The CHAIRMAN. Mr. H. H. Wriaut, said that the rates 
charged by the hiring company appeared to be: exceedingly 
high as compared with those of corporations in the district, 
and that being so, he thought the profits of the company 
ought to be larger. He thought it best to arrange a minimum 
period of twelve months’ hire, so that they knew exactly 
where they stood. He did not think it paid to insure motors 
with an insurance company, provided the machines were 
reasonably looked after; the insurance rentals against break- 
down worked out at something like 5 or 6 per cent., and he 
knew many cases where there had not been any repairs for 
five or six veare. He agreed with Mr. Allsopp in regard to 
bearings. At least 90 per cent. of breskdowns were due to 
oil getting on the windings. He considered it to be very 
important to have a clause inserted in the hiring agreement 
whereby, in case of the bankruptcy of the hirer, the landlord 
could not distrain upon the motor; the same thing would 
apply to a mortgagee of the property. 

The AUTHOR, replying to various points raised in the dis- 
cussion, said that at Hawick the power users did not want to 
be bothered at all with their drives, but turned the whole 
thing over to the company, with the result that thev did not 
quibble about little motters. The company practically under- 
took to insure the whole of their drives, and provision was 
made for such contingencies as bankruptev. His princinal 
objection to ball bearings was that they could not be handled 
quicklv: undoubtedly, if white-metal bearings let them down, 
they let them down badly, but they hod not found much 
trouble from that cause in actual running. An obiection to 
phosnhor-bronze bearings was that when they seized. they 
seized hodiv. During the past five and a half vears the drives 
at Hawick had got larger, particularly in the hosiery industry. 
with the result that one was continually changing the size of 
one'a motors in the mills. At Hawick they had not had any 
trouble with eontractors, because they had not anv in the 
town, though thev had had to make a firm of manufacturers 
feel rather uncomfortable when they attempted to quote 
das representing 331 per cent. off the proper charge, whilst 
^ company were hiring motors out to customers at a higher 

gure. 


recaution was necessary in case of 


THE USE OF CONTINUOUS CURRENT FOR 
TERMINAL AND TRUNK-LINE 
ELECTRIFICATION. | 


‘DISCUSSION AT BIRMINGHAM. . 


Mr. STorReR’s paper was read before the BIRMINGHAM LOCAL 
SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS on 
March 15th. An abstract of the paper was printed in the 
Is-ecTRIcaAL Review of March 24th and 31st. 

Dr. C. C. GARRARD said that the paper appeared to be 
largely a plea for standardisation of railway equipments in 
this country, and the suggestion was made that this matter 
should be taken in hand by the Institution of Electrical Engi- 
neers. Mr. Storer was of a somewhat sanguine ‘temperament 
if he thought that this would be done. The Institution had 
not a standardisation committee or any other machinery 
whereby this and other problems could be dealt with. The 
American Institute of Electrical Engineers had such standing 
committees, and there was no doubt, to his mind, that the 
development of electrical engineering in this country was 
hindered by the failure of the Institution of Electrical Engi- 
neers to take the lead in such matters. The Engineering 
Standards Committee dealt with such a wide field that elec- 
trical engineering could only receive 4 small portion of its 


time and attention. These important electrical problems 
should be tackled by the Institution, which could put them 
into such shape that they could be presented to the Engineer- 


ing Standards Committee as the considered view of the elec- 
trical profession. The Engineering Standards Committee 
would then see that the views expressed fitted in with those 
of other branches of engineering, and could eventually adopt 
them as a British standard specification. If this scheme could 
be arranged, he was sure progress would be greatly accelerated. 

Mr. F. W. CARTER anid there was in some quarters, even 
now, a disposition to argue in favour of shunt or separately- 
excited motors, but, from an operator's point of view, the 
series motor was the only thing possible. He would like to 
have from the author a more explicit statement of the service 
conditions which he considered justified the use of field 
control. If s were the maximum permissible speed of the 
train, in miles per hour, D the diameter of the motor-driven 
wheels, in inches, x the ratio of gear reduction, and N the 
maximum speed of the armature in R.P.M., these quantities 
were connected by the following equation :— 


Sz X 88 X 12/rD =N. 


The quantities 8 and D might be considered as being specified, 
whilst a maximum limit could be assigned to N by the 
designer. If, now, the motor were designed so as to use a larger 
gear reduction than that given by the above equation, the 
armature speed would sometimes pass beyond desirable limits, 
whilst if the gear reduction were less than that given by this 
equation the motor was not used to the limit of ita mechanical 
capacity, and could be made more efficient or lighter or of 
greater capacity by reducing the number of armature bars, 
until the appropriate gear reduction satisfied the above equa- 
tion. By starting the design with this equation, therefore, 
and deducing the number of armature bars in accordance 
with it, the most effective use was made of the active material. 
The above applied whether the motor wae designed for opera- 
tion with a single field or for field control. For a particular 
service, the comparison between motors must be based on 
the assumption of approximately similar characteristics on the 
normal fields; if it were desired to compare the operation of a 
particular motor with and without feld control, it was neces- 
sary to use a greater gear reduction for the field-control 
motor; but from the discussion given above it would be clear 
that in this case either the field-control motor ran to a 
higher speed than was desirable, or the saturated-field motor 
could be improved by redesigning it so as to eatisfy the eaua- 
tion given above; that was to say, the gear reduction waseither 
too great in the field-control motor or too small in the other. 
The comparison between field-control and saturated field 
motors should not be made on the basis of using the same 
motor in the two casee, but on the basis of the best motor a 
designer could offer in the respective cases. Under these 
conditions the field-control motor would be somewhat heavier 
and more expensive than the saturated field motor. To sum 
up the advantages and disadvantages of field control, the 
advantages were as follows :— 

1. There was a saving of energy, as explained by the author. 

2. For locomotive-hauled traine there wae an increase of 
flexibility, which .was not only desirable but necessary in 
many cases. 

3. For multiple-unit trains it frequently enabled an other- 
wise unsuitable motor to be employed by using it nearer to 
the limit of its mechanical capacity. 

4. It enabled trains to meet special speed restrictions outside 
the ordinary schedules. 

The disadvantages of field control when comparison was 
inade on the basis discussed above were :— 

1. The motors were heavier and more expensive. 

2. Thev were slightly worse in operation on account of the 
weakened field. 

3. The control equipment was heavier and more complicated. 
In many cases field control hed not shown sufficient advantage 
over the ordinary series-parallel control to justify its use. At 
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the same time, it was frequently à valuable feature of which 


advantageous use could be made. With regard to the author's 
conclusions, whilst standardisation was highly desirable from 
some points of view, he could hardly blame the railway com- 
panies if they were indisposed to admit this at the present 
time; the advantages of higher D.c. voltage were too recent 
to J them in concluding that finality had been reached, 
and, in fact, the system using 5,000 volts was only of last 
year's development. It was pleasing to see that the author 
referred to the €00-volt system as not only being thoroughly 
established, but as being &o well suited to the requirements 

of terminal electrification that it should be continued as one 
of the standards. at least for the present. This was the oldest 


system in use for operating railways, and there was always 


a disposition, when something newer appeared, to coneider 
that it was superior to the older and necessarily superseded it. 
If, however, the question of electrifying such a system as 
the London underground railways came up at the present 
time, the sound considerations given by the author, where 
he said: The determining factor in the entire question will, 
of course, be the coat, not only of the original installations, 
but the cost of operation and maintenance,” would lead to 
the same solution as was arrived at by the Underground Rail- 
ways Co. at the inception of their project. The author's final 
paragraph was important. In this country the main lines 
and the local lines were very largely distinct, and if one 
system of operation were considered best for local service and 
another system for main line service, the two systems would 
be largely concerned with separate tracks; if a different syetem 
of line conductors were considered desirable for the two claeees 
of service, the few lines which it would be necessary to equip 
With both syetems of line conductors would add little to the 
eost of the installation, as compared with the additional 
expense that would be incurred in adopting an unsuitable 
eystem of operation either for the main line work or for the 
local work, in order that a single system of operation might 
be employed throughout the railway. 
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CORRESPONDENCE. 


Letters received by us after 6 P.M. ON- TUESDAY cannot appear until 
tha following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession. ö 


Foreign Trade Successes. 


You have frequently emphasised in the columns of your 
paper the necessity for the expansion of foreign trade, and 
therefore we think you will be interested ifi the following list 
of orders received by this firm from abroad during the last 
few weeks :— 


. Country Goods. Value 
Fr ane Switchgear and transformers £15,000 
Denmark ‘Transformers and meters 
Holland Transformers and switchgear (in- 

cluding 24,000 k. v. A.) „500 

‘CHINA. ae Meters 000 
Russia  .............. Instruments and meters ............ 2,500 
Spain  ................ Meter. 5 1.500 
Australia „ actuate es 4,000 
S. America ......... CUBES. bea ⁵ .. 1,000 
ii Meters „„ tay ee 1,500 
Other Countries. Meters. 000 
446,000 


Ferranti, Ltd. 
London, W.C., April 1st, 1916. 


Canada and the Metric System. 


No one who has had a scientific training can doubt the 
enormous advantage to British traders of changing to a 
decimal system, and the writer is in very hearty accord with 
the effort at present being made by the ELECTRICAL REVIEW 
to give prominence to this extremely important subject. 

In order that the fullest possible benefit should be derivable 


from such a change, however, the whole of the British Empire 


should partake in it, and to that end it would be necessary to 
enlist the sympathies of the people of the Dominions. In the 
case of Australia, New Zealand, and South Africa this might 
not be so difficult; but Canada, owing to her proximity to, 
and intimate relations with, the United States, is in a different 
position, since it is not certain that Canada's big Southern 
neighbour would care to follow in the lead of the British 
Empire, and if she did it would make the task of British 
traders just that much harder, since the United States would 
have gained the same advantage in dealing with the world’s 
markets. At the same time, this is not a very strong argu- 
ment for keeping Canada out of line with the rest of the 
Empire, since her business men could more easily adapt them- 
selves to the needs and requirements of the United States if 
the systems of weights and measures, &., were different 
in the two countries than they can at present to those of 


a former inhabitant of the Old 


some'far-away tountry like Italy, Spain, or France, especially 
as there would be, in the former case, the supreme advantage 
of a common language. wl 

Canada, like the United States, is in the rather awkward 
position which arises out of having adopted a decimal system 
only in a few directions, leaving others entirely unchanged. 

e money, of course, is decimal, but articles are still sold 
in dozens, and to reckon out how much 23 dozen buttons are 
worth at, say, 17 cents each, is quite an arithmetical feat for 
untry, and, it is suspected, 
does not come any too éasy even to a native. | 

Again, the measures of length are the same as at home, but 
the hundredweight is 100 Ib., and the ton is 2,000, which 
latter are certainly improvements where decimal money is 
used, but the ounce is unchanged, making the reckoning of the 
cost of lb. with odd ounces an awkward item. en 

antuck. 


{Our co ndent writes of existing conditions. But what 
of the future? What if the United States takes the jnitiative 
and adopts the metric ere before we do? Already the 
medical work of the U.S. Army, Navy, and Public Health 
Service is carried on wholly in the metric system; ao is that 
of the Bureau of Standards and other ecientific departments; 
the system has been adopted in the Philippines and Porto 
Rico; scientific, engineering, and industrial organisations have 
urged Congress to take action; the U.S. Department of Com- 
merce is in favour of it; and the movement 15 steadily gaining 
Bengi If the United States decides to make the plunge, 
can the British Empire stay oub in the cold? 

Australia and New Zealand ong ago advocated the adop- 
tion of the metric system throughout the Empire, and the 
Colonial Premiers in Imperial Conference have paased reeolu- 
tions to the same effect. If we do not move soon, our rivale 
n mi then, as usual, we shall be too late. —Eps. ELsc. 

BV. ` 


Cause of Flicker. 


We note the suggestions made by your correspondent, Mr. 
J. W. Long, that the flicker in the light may be due to faulty 
valve setting causing unequal distribution of steam; also, that 
Mr. Bulsara ehould write to us for enlightenment and gan 
ance. Concerning this, we have to say that, althou at 
various times during the past 15 or 20 years a number of cases 
of flicker have come under our notice, in no case bave we 
known the trouble to be traced to defective valve eng or 
to bé remedied by readjusting the valves. We hardly see how 
the comparatively 1 5 inequality due to à slide valve being 
out of position could produce such a result with the liberal 
proportion of fly-wheel effect and the fine degree of even 
turning there is with a high-speed steam engine, bearing in 
mind that in times past, at any rate, electric generators have 
been successfully operated by high-speed single-acting 
engines. If faulty valve setting or slight looseness in the 
valves could produce such an effect, complaints of flicker in 
the lights would be far more common than in our experience 


they are. 
Belliss & Morcom, Ltd. 
Birmingham, April àrd, 1916. 


f \ 

Electricity in Agriculture.— Miss E. C. Dudgeon, 
of L' ncluden House, Dumfries, has during the past few years 
oarried out & number of interesting experiments in the growing of 
crops by means of electricity. The results she has a'tained in the 
case of potatoes were very marked. In 1912, the yield was 10 owt, 
3 qr. more per acre than without the electricity; in 1913, 13 owt. 
8 qr. more; and in 1914, 1 ton 3 cwt. more. Last year the oat orop 
was experimented with. From the very commencement of growth, 
the oats under electrical treatment showed a conspicnous difference, 
and they did not suffer from the prevailing drought to the same 
extent. When the crop was harvested there was a difference of 31 
per cent in grain and 63 per cent in straw in favour of electrified 
oats. Miss Dudgeon considers that the experimenta justify the 
following conclusions :—(1) That under the influence of the electric 
discharge the ingredients and the soil necessary to plant growth are 
rendered more soluble, and therefore more easy of assimilation ; 
(2) that by the aid of electric current sap is enabled to flow more 
vigorously. and the formation of eugar and starch is increased ; and 
(3) respiration absorption, snd evaporation are accelerated, snd by 
increased chemical sctivity in the plant its whole fabric is improved. 
With regard to the cost of electrical treatment of crops Miss Dadgeon 
considers there is n» reason to doubt that the apparatus required, 
and ita method of working. will come well within the means of 
any practical farmer who has a little knowledge of the subject, and 
that the increase of crop will repay with interest the outlay 
eatailed.—-Aberdeen Journal. 


Russian Government Electricity Measure. — A 
Goverament conference has been held on the supply of eleotricity. 
It was shown that with the existing scarcity of fuel it was necessary 
to consider at once the means of assuring a supply of electrical 
energy which would aid in solving the motor diffisulty. It is 
proposed to use liquid fuel (petroleum) in place of the coal that 
cannot be got. A project of law to this effect, already drafted and 
published, has been approved. 
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TECHNICAL. EDUCATION AND INDUSTRIAL 


RESEARCH. 


Many wild statements have been made during the past 18 
months on the eubject of education, science, and research, 
and there have arisen schools of theorists with enthusiasm ae 
their virtue and vagueness as their fatal defect. The national 
crisis has aroused them to well-meaning frenzy and secured 
a wide and eympathetic hearing for their proposals, particu- 
larly amongst those who, from previous ignorance, are unable 
to discern beneath the attractive surface of so many of these 
sweeping proposals a lack of definition and a failure to analyse 
the needs of. the case, and correlate them with practical pdesi- 
bilities. Too many sovereign cures have been recommended 
with too little justitication, and too much faith has been pinned 
on vague schemes for State aid and private organisation 
whilst overlooking the fundamental importance of individual 
effort. Science has been regarded as a panacea for all ills, 
and there has been a tendency to forget that not only the 
general organisation and higher commands of the industrial 
army, but also the vast body of that army iteelf must receive 
attention. Those who begin life as manual workers must 
with exceptions which are important in themselves, but 
almost negligible in point of numbers—remain, manual 
workers to the end. In order that they may make the best 
of their opportunities and render the greatest good to produc- 
tive industry, it is necessary that these workers receive suit- 
able education during the critical years between the time they 
leave school and the time when their attitude towards industry 
and their position and prospects therein may be regarded as 
fairly definitely fixed. As pointed out by various speakers— 
Dr. W. Garnett and Mr. A. P. M: Fleming amonget them— 
at a recent discussion by the Circle of Scientific, Technical, 
and Trade Journalists, there is insufficient discrimination in 
our exieting facilities for technical education between the 
needs of the leader of industry, the technical expert, the works 
manager, the foreman, and the ekilled worker. Provision is 
already made more or lese satisfactorily for the technical 
education of non-manual workers in the industrial army, but 
the needs of the manual worker are sadly neglected. 

In this matter, which primarily affects juvenile workers, 
responsibility rests with manufacturers themselves, and, whilst 
Dr. Garnett emphasised the necessity for more practical 
education in schools, Mr. Fleming drew attention to the 
benefit accruing to workers and employers alike from works 
Schools. Having investigated the problem, if only on the 
ground that it is a sound commercial proposition, the em- 
paver must provide. the training himself or make 


necessary 
is voice heard in demanding that this kind of education be 


1 In either case, the employer must contribute at 
t to the extent of gronang juvenile workers claes-time 

during workin 

workers should study hard and 

be their leisure hours. 

Apart from the more or less specialised education of indus- 
trial workers, Dr. Garnett makes an urgènt plea for the wider 
difusion of popular science. Broad education of the general 
public, both at school and by popular lectures, would secure 
a more intelligent and sympathetic appreciation of industrial 
and scientific needs, conditions, and proposals; it would aid 
fathers in selecting a definite training and aim for their 
children; and it would bring home to legislators and capi- 
talists the fact that every ecientific discovery sooner or later 
finds ite place in industry. 

Following upon the question of education, which is ite 
indispensable precursor, comes that of research. Purely 
scientific research should never be confused with industrial 
research; nor should either be regarded as of minor import- 
ance. Both are to be encouraged by every means at our dis- 
posal, but with this important distinction, that the pure 
scientist exploring unknown fields in search of knowledge for 
knowledge’s sake cannot usefully be subjected to any organi- 
sation or restraint, whereas industrial research is mainly 
directed towards the solution of definite industrial problems, 
though it may yield incidental scientific discoveries. Numerous 
instances quated by Mr. Fleming show, if further proof be 
needed, that industrial research on a large scale and well 
organised is always a commercial proposition. There are now 
upwards of 50 corporations in the United States having re- 
search laboratories costing annually from £20,000 to £100,000 
each for maintenance. Recent advances in long-distance wire- 
less telegraphy have been due largely to work in the Western 
Telegraph Co.’s research laboratories; the rustless sheet-iron 
of de American Rolling Mills Co. is a research laboratory 
product; a new industry for the manufacture of commodities 
from synthetic resins had its inception in the scientific work 
of the General Bakelite Co.; and half-a-dozen new factories 
have been started as the result of discoveries in Edison's 
laboratories since the outbreak of war. To quote Prof. 
Gregory, industrial research is primarily a commercial matter, 
and will be taken up bv all our big firms directly they realise 
how profitable it is. The pure scientist, however, cannot be 
chained to any particular research, yet his work may be of 
far greater value than any industrial research. In Faraday;e 
“magnetic spark there originated every central station in 
the world to-day, and from Maxwell's electromagnetic theory 
of light there came the Marconi trans-Atlantic wireless stations. 

Between the inception of a purely scientific investigation 


ectively during what should 


hours, for it is p 5 impossible that such , 
y 


and its application to industry there lies generally a wide 
field demanding much patient labour before a track can be 
beaten across it. The first fact to be realised is that the 
several etages in the completed taek are all equally important. 
Each must be encouraged—in spirit and by act—and the final 
fruits of labour must be distributed equitably between all the 
wofkers concerned. The original inventor or discoverer and 
the originator of the commercial application of his resulte 
should both ehare in the profits, and if the intermediate work 
has been aided by public funds it is only fair that the State 
should also participate in profits in order that further progress 
inay be made in similar manner. 

College laboratories may be more usefully employed than at 
present in the conducting of purely scientific research and in 
the performance of scientific. work to order '—the order 
being placed by industrial firms and ultimate profite being 
divided between the firm, the college, and the research worker. 
One of the most important functions of the Advisory Council 
for Research seems certainly to lie in organising, classifying, 
and supplementing existing facilities for research in public 
institutions, and in bringing manufacturers and scientific 
investigators into close association. It is in the preliminary 
stages of scientific x d rd that college laboratories can 
be most usefully employed. There are some industries (e.g., 
leather tanning and process-block making) in which the 
operations are the same for a eingle piece of work ae for a 
thousand, but generally the college laboratory cannot under- 
take the commercialisation of scientific discoveries. Stan- 
dardisation work and the testing of materiale are provided for 
by the National Physical Laboratory, and appreciation of the 
oe services rendered by this institution is extending 
rapidly. | | 

ere remains, however, a most important class of work, 
and one for which additional facilities must be provided in 
this country. These facilities should take the form of mono- 
technic institutes equipped for undertaking experimental work 
under commercial conditions, on & broader basis than the 
industrial research conducted by individual firms, and in the 
interests of all members of a particular trade or group of 
associated trades. Manufacturers would. not be calléd upon 
to reveal secrets they already possessed or might thera ie 
discover, and they would certainly gain more than they would 
lose by sharing with others the knowledge acquired by com- 
bined industrial research. The cost of special trade research 
institutions could be met by a purely nominal levy on the 
capital of firme interested—for instance, an annual eubscrip- 
tion of 0.1 per cent. on the capital invested in engineering 
works would yield about £300,000 per annum for research 
institutions and research workers—but in certain directions it. 
would probably be expedient to provide State subsidies. There 
are, for instance, many researches of great importance io a 
large section of industry which fall outeide the ie of pure 
science and are not of such a nature as to justify a single 
firm in undertaking the work at its own expense. It would, 
then, be equitable to credit the State with a proportion of the 
profits derived from the results of work conducted under 
subsidy. This could be done by State patents, or other means, 
and in the course of a few years fresh subsidies should be 
covered by research revenue. It would be necessary also to 
protect the intereste of the research workers themselves and 
to provide against their dispoeing privately of information 
acquired during their investigations. i 

The danger particularly to be averted is that of relying too 
much on State organisation and aid, particularly at the present 
time, when technical education and research have still to be 
given really practical effect in this country. It cannot be 
emphasised too strongly that the main-spring of the move- 
ment is, and must be, the employer (particularly the manu-- 
facturer) himself. Manufacturers must abandon their policy 
of isolation, for there is no longer anything ‘‘ splendid "— 
much less profitable—thercin. rade associations should be 
organised to secure suitable educational facilities for their 
employés (present and potential) and to make the best use of 
trained men supplied by trade schools and colleges. The 
question of the manual worker's education is one of extreme 
importance, and should be solved in detail by each employer. 
though his trade association could, and should, furnish much 
valuable assistance. 'The eame trade associations should con- 
cern themselves with superintending the research work in 
which they are interested and in collecting and distributing 
information among their members. "They should keep in close 
touch with the Advisory Council for Research, and should 
endeavour to frame their policy in conformity with arrange- 
ments made for industrial research as a whole, but, if State 
aid is not forthcoming promptly enough and in suitable 
manner and degree, it is the clear duty of trade associations 
to frame schemes for independent action. It is of the utmost 
importance that individual and concerted trade action be 
taken at the earliest possible moment, always, however, with 
a view to supplementing present and future central action on 
a national scale. It would be as foolish for trade associations 
to do otherwise than aid in building up a central national 
organisation, as it would be for the latter to take definitely 
effective measures without the co-operative help of individual 
trades. The intimate acquaintance of trade associations with 
the actual needs and conditions of the industries they repre- 
sent is indispensable, and these mobile associations should 
set to work to define and supply their own needs as far as 
possible and to aid in building up an effective central organisa- 
tion. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


FRENCH WEST AFRICA.—New Customs Regulations 
have been established by a recent Presidential Decree. They 
are based on the Customs Legislation in force in France in 
so far as the latter can be adapted to the local necessities of 
the Colony, and deal in detail with the procedure to be fol- 
lowed in respect of the importation, exportation, transit, and 
warehousing of goods (including provieions as to the declara- 
tion of goods for Customs purposes), the procedure in cases 
of dispute as to the kind, quality, origin, or value of imported 
goods (expertise), &o. The complete text of the Regulations 
may be consulted at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall Street, London, E.C. 


PERU.—A new Law, dated December 29th, makes provi- 
sion for the increase of the Customs duties levied on certain 
goods imported into Peru. 

The following goods, which have hitherto been on the free 
list, are to pay import duty at the rate of 10 per cent. ad val. : 
—Tin in bars and sheets; lead in bars or in unserviceable 
articles; steel cylindrical axles; liquid mercury ; copper, brase, 
or bronze, in bars or sheets; asbestos or asbestos yarn, asbestos 
cement; steam boilers and feed pumps for same; passenger 
vars for railways or tramways, with any motor; locomobiles 
and locomotives with or without boilers; cranes. i 

Duty at the rate of 5 per cent. ad val. is Je on the 
undermentioned goods :—Steel bars; hoops of iron or steel; 
wire cables (hawsere); zinc in bars; iron sheets from 3 to 
D m thick; steel wire; round wire or wire resembling 
ribbon. 

The following goods are to be subject to import duty at the 
specific rates shown :— Per kilog. 
Machines of all kinds, hitherto free of duty, 

weighing up to 100 kilogs. (gross euh ... 10 centavoe. 
Machines of all kinds, hitherto free of duty, 
weighing more than 100 up to 5,000 kilogs. 


(groes weight) des ves - aes .. 5 centavos. 
Machines of all kinds, hitherto free of duty, 

weighing more than 6,000 kilogs. (gross 

weight) DN b 2 centavos. 


Among the goods that will continue to be admitted free 
oí duty are irrigation pumps. : 

The Ministry of Hacienda is to fix, within 90 daye from the 
prom eae of the Law, the specific rates of duty which 
are io assessed ae the equivalent of the 10 per cent. and 
9 per cent. ad. val. rates mentioned above. For the purpose 
of converting these ad val. duties into specific rates, the prices 
current before the outbreak of the war are to be taken as 
the basis. 

The Law also provides for the following, among other, 
modifications of the tariff of fees charged by Peruvian Con- 
stlar Offices :— 

, The fee for the certification of the four copies of each 
invoice of goods shipped to Peru is increased from 1 per cent. 
t) 2 per cent. of the value of the goods. 

The charge (under No. 46 of the Consular Fee Tariff) for 
certification of the copies of ships’ manifests ie suppressed. 
and in substitution therefor the fee for the legalisation of 
5 (2 soles) is to be levied for the visa of such docu- 
ments. 

For the certification of manifests for cargo that has to be 
transhipped, the fee for the legalisation of signatures is to 
take the place of the fee prescribed in No. 47 of the Tariff. 

No. 48 of the Consular Fee Tariff, which provides for a fee 
of 50 centavos for the certification of the two copies of the 
general manifest, or of each one of the various manifests that. 
according to Article 113 of the Consular Regulations, muet 
bs presented by the captain of the vessel to which the mer- 
chandiee has been transhipped, is to remain in force. 

The Law further provides that a special duty of 20 centavos 
per 100 kilogs. (gross weight) is to be levied on all goods 
(with the exception of bulky goods which are cleared without 
entering into warehouse} imported through the Callao and 
Mollendo Custom Houses. 

[NorE.—The Peruvian sol (100 centavos) is equivalent to 
a for Consular Tariff purposes it is taken ae 48d. 
sternng. 
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NEW PATENTS APPLIED FOR, 1916. 


(NOT YET PUBLISHED). 


Compiled expressly for this journal by Mrssrs. W. P. TuowrsoN & Co.. 


Electrical Patent Agents, 385, High Holborn, Lo 
Liverpool and Bradford. & rn, ndon, W.C., and at 


4.096. ‘ Electric contact keys, electric buz T 
March 20th. , c buzzers, &c. H. 


4.109. Joint for electric cable.“ 
March 20th. 


1.110. Manufacture of incandescent lamps." Baitisn T SON- ; 
Co. (General Electric Co., U.S. A.). March oth. MM TEN 


4,115. '' Electric arc soldering." E. H. Jones. March 20th. 
4.136. ' Means for securing electric lamps, &c.. in sockets.” T. H. A. 


ROTTENBURG. 


E. A. CLAREMONT & A. E. TANNER. 


Bic wv. March 90th. 
4.189. Shaping wire." Restiste Towson. : — V 
1 T DE E RN > MHoMSON-HocsroN. Co. (General Electric 


4.184. Electrical condensers and condenser systems. W. A. CLARK 
H. G. Lonuroxo, W. W. Loncroro, T. Morris & Seninx MAsxuracrurinc Co. 
March 21st, 


4.190. Process for electrolysis of alkali chlorides.” R. van HasszLrE. 
March Qlst. 


4,193. ‘* Sparking plugs for internal-combustion engines." W. P. GiLMART 
Grairritns, GiLBART & Co., AND R. A. GRIFFITHS. arch 21st. 


4,196. '' Means for greeny) state of adjustment or ve ge of dynamo- 
electric machines," J. STONE & Co. (H. D. Rohman). March 21st. 


4.240. Electrical treatment of liquids and fluids and products resulting 
therefrom." J. E. BLooxw. March And. 


4.247. Electric transformers." British THomson-Houston Co. (General 
Electric Co., U.S.A.). March 28nd. 


4.254. Electric signalling apparatus." F. G. Bary. March And. 


4.279. Electric flash lamps. Brass FLASK & CAPSULE Co. anp S. PzPLOw. 
March 2nd. 


4.288. Interrupters for magneto-electric machines." A. M. ALLEN & R. B. 
NorTH. March 2nd. 


„295. Inductances for wireless telegraphy, &c., and manufacture there- 
of." E. R. Clarke. March 23rd. 


4.320. Protective gear for electrical circuits.“ A. E. MeCol l. March 


4.321. “ Means for protecting alternating- current generators and trans- 
formers.” A. E. MeColl. March 23rd. 


4.334. Locomotives. British THomson-Houston Co. (General Electric 
Co., U. S.A.). March 23rd. 


4,337. Automatic block-signal systems.“ 
March 23rd. (U.S. A., June 30th, 1915.) 


4.338. Magnetic separators.” F. Krupp Axr. GES. GruSonwerg. March 
23rd (Germany, October 22nd, 1915.) 


4.342. Electric light reflectors.” 


NATIONAL SareTY APPLIANCE Co. 


C. H. Prruas & M. J. Raine. March 


4.343. '' Means for controlling clectric lighting of motor vehicles." W. 
March 23rd. 


4.347. Telephone systems." T. PzTTiGREW. March 23rd. 
4,348. ''Arc projector lamps." J. Brockie. March 23rd. 


4,363. “ Application of tumbler switches to walls, &c." G. A. C. Tuynxe. 
March 24th. 


4.373. Trolley head for trams, &c." S. Hensnaw. March Sth. 


4.376. Maximum-demand indicators for electricity, speed, and other 
registering apparatus." CHAMBERLAIN & Hooknanu anp S. Jawes. March 24th. 


4.399. Controlling mechanism for electric circuits.“ BRITISH THOMSON- 
Houston Co. & W. L. Wise. March 24th. 


4.402. Telegraph machines. L. M. Porrs. March 24th. 
4.407. Telegraphy.“ Muirngap & Co. ano G. O. Souier. March 34th. 


4.413. Electric flash lamp attachments." Barrisn Ever-Rrapy Co. & T. Y. 
Unwin. March 24th. 


4.453. Leading-in conductors.” 
Electric Co., U. S.A.). March 25th. 


4. 67. Magnetos. A. GUEDATARIAN. 


British THomson-Houston Co. (General 


March 25th. 


PUBLISHED SPECIFICATIONS. 


i 
1914. 
15,589. CONNECTIONS FoR ELECTRICAL. CONDENSERS. 
(June 28th, 1913.) 
31,993. METHOD or AUTOMATICALLY SWITCHING orr Devectivg SECTIONS or 
ELICT RIC DISTRIBUTING Nets. M. Hochstadter. November 4th. (March 12th, 
1915. Convention date not granted.) 


24,074. TroLLey PoLrs OR Bows FOR ELECTRICALLY-PROPELLED VEHICLYS. 
G. Meyer. December 165th. 


H. Aland. June th. 


1915. 
2,004. LANTERNS YOR USE WITH GAS, ELECTRIC, OR OTHER LicutS. J. A. 
Chell. February 8th. (July 7th, 1915.) 
3,3289. Sanitary TELEPHONE Mocutupreces. E. M. Jenkins. March 2nd. 


3,410. APPARATUS Fok Exsaustinc Lamp BULBS AND OTHER ARTICLES, AND 
TrsTiNG THE VACUUM THEREIN. British Thomson-Houston Co. (General Elec- 
tric Co., U.S. A.). March 3rd. ' 


3,420. ELECTRIC IMPULSE TRANSMITTERS, PARTICULARLY ADAPTED FOR SIGNALLING 
PURPOSES. A. Stern. March 3rd. 


3,523. ELECTRIC SIGNALLING SYSTEMS, PARTICULARLY ADAPTABLE TO TELEPHONY. 
International Electric Co., H. E. R. Roose & R. G. le Noir. March 4th. 


3,569. METHOD AND APPARATUS FOR THE ELECTRO-DEPOSITION OF METALS. 
C. E. S. Bell & L. G. Scott. March 5th. 


3,575. ELecTRIC Raptors. J. R. Quain. March Sch. 


3,706. ELrcTkic Pusu Buttons. G. E. Roedding & E. B. Roedding. 
March 8th. 


3,733. ELECTRICAL Switcnes. A. C. Wynne. March 9th. - 

3,953. ELxzcTRIC Furnaces. E. K. Scott & F. Howles. March 13th. 

3,954. WiRnkLESS TELEGRAPHY OR TELEPHONY. — Naam'!ooze Vennootschap de 
Nederlandsche Thermo-Telephoon Maatschappij. March 12th. (February 
5th, 1915.) 

4.600. Exectric Heatinc ELEMENT ror KiNDLING. R. K. Hearn. March 24th. 


5,116. Gummine MACHINE POR GUMMING TELEGRAPH SLIP AND run LIKE. 
. A. E. Purvis. April 3rd. 


5.928. IcNnition Macxxro Drivinc COUPLINGS. 
20th. 

7,638. CoNTMOL or ELECTRIC Motors. 

8,431. ELECTRIC INCANDESCENT Lamps. 
(General Electric Co., U. S.A.). June 7th. 


8,696. Sparkinc PLucs. H. G. Longford, W. Longford & W. A. Clark 
(trading as Sphinx Manufacturing Co.) June 12th. (Addition to 7,365/13.) 


8,860. ELECTRICAL Resistances. A. H. Railing, C. C. Garrard & P. Green- 
halgh. June 16th. 


9,346. X-ray Devices. 
Co., U.S. A.). June 25th. 
10,350. ELECTRIC LicuT FITTINGS. 


10,370. CENTRIFUGAL COMPRFSSORS. 
Electric Co., U.S.A). July 16th. 


10,421. ISSCIATORS. J. Roothaan & Ferranti, Ltd. July 17th. 

11.457. Evectsic DistrisueTinc Systemws. M. Hochstadter. August 9th. 

11,511. LECLANCHE CELLS AND MFTHODS OF AND MEANS FOR RFSUSCITATING 
THE SAME WHEN APPARENTLY EXHAUSTED. J. T. Fahy & A. E. Otway. August 9th. 

14,746. FLECTRIC HEATING Apparatus. Automatic Telephone Manufacturing 
Co. & C. H. Archer. October 19th. 


J. W. Montague. April 


C. F. Brindley. May Mist. 
British Thomson-Houston Co. 


British Thomson-Houston Co. (General Electric 


S. Fildes. July 16th. 
British Thomson-Houston Co. (General 


17,116. ELECTRICAL TaBLe Lamp. J. Heiberg. December 6th. (January 
9th, 1915.) 
17.413. Reixeteicac Appararus ron Hari LiQuips. W. H. Smith. 


December 13t5. 
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THOSE of our readers who study the technical Press 
of the United States are familiar with the importance 
which in recent years has been attached to the sub- 
ject which forms the title of this article by our 
Western cousins. Not only has the waste of material 
resources such as timber and coal been freely de- 
in that great country, which possesses 
such enormous reserves of these priceless treasures, 
but also the punishments which Nature remorse- 
lessly inflicts upon those who misuse the riches 
which she has lavished upon them in prodigal pro- 


ee eee eee eee. eee [11] eee ese [IJ 423 . . e * 
Re J 0 ice Wer S7 oo xo 424 fusion, have been the subject of discussion—such as, 
Notes —:„ł„l» 09 c 0 5 427 for instance, the denudation of the land by rainfall 
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when it has been unwisely divested of the protecting 
mantle of forest growth; and the wealth of water- ' 
power which is running to waste, while coal, oil, 
and gas are consumed at low efficiency, has received 
the attention of the leaders of the industrial world 
and of the Government. | 
If, in a time of profound peace, a country so 
lavishly endowed with natural resources should be 
gravely concerned as to the abuse of those treasures 
by its inhabitants, how much more urgent is our 
obligation to scrutinise minutely the manner in 
which the natural resources of these islands are 
utilised, at a time when the heaviest financial bur- 
dens ever laid upon a nation have to be borne by us, 
to ensure the triumph of our cause, and when we 
have to face the certain prospect of industrial com- 
petition of unprecedented severity in the years that 
will follow that consummation of our aims. Surely 
it is our duty to examine in every phase the methods 
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of production and utilisation, especially of the fuel 
which constitutes by far the most important store 
of natural wealth in our possession—the factor to 
which is primarily owed our evolution from an 
agricultural community to the leading industrial 
nation in the world. 

The subject has many times been dealt with in 
our columns, but never before has its importance 
been so pressing or its urgency so obvious as it has 
now become; and we are glad to know that leaders 
in the scientific and industrial spheres, such as 
Professor Bone and Sir R. A. S. Redmayne, are 
endeavouring to direct public attention to the ques- 
tion. The work of the former in the development 
of more economical methods of heating with gas 
is well known to our readers; the latter, H.M. Chief 
Inspector of Mines, is more immediately concerned 


with the extraction of our black diamonds from their 


age-old matrix, but in his presidential address to the 
Institution of Mining and Metallurgy last month 
he broadly reviewed the mineral resources of this 
country, unrivalled in their number and variety, and 
insisted upon the imperative necessity of the con- 
servation of coal by the prevention of waste both 
in getting and in using it. With each of these 
operations the electrical engineer is intimately 
concerned. 

As regards the extraction of the coal, the pro- 
gress of electrification of the coal mines in the 
recent past has been so satisfactory that we need 
not dweti long upon this phase of the subject; not 
only is the adoption of electric lighting and power 
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for ordinary purposes proceeding apace on all pro- 

gressive properties, but also the number of electric 
haulages and electric coal-cutting machines in use 
is steadily increasing, and the use of electric power 
for main winders has passed the stage of experiment 
—in spite of the efforts of some faint-hearted elec- 
trical engineers who upheld the superior advantages 
of steam—and has established itself on the basis of 
proved merit. Not only do these methods reduce 
the consumption of fuel, but also they enable thinner 
seams 
diminish the amount of coal abandoned in the pit or 
cut to waste. 

But it is in connection with the use of coal that 
by far the greater scope for economy is found. Even 
if we ignore the fact that only at most about one- 
fifth of the energy contained in the coal can be 
utilised in steam engines, or one-third in the more 
costly gas engine, it is estimated that two-thirds of 
the coal consumed in industrial works is wasted 
owing to the employment of obsolete and inefficient 
methods and plant. Sir R. A. S. Redmayne refers 
to the appointment by the British Association of a 
strong committee to consider the whole question 
from a national standpoint, but considers that the 
matter is of so great importance that it should be 
undertaken by a State Commission provided with 
adequate funds and the whole-time services of able 
chemists. No electrical man will be surprised to 
learn that he comes to the conclusion which is 
reached by every engineer who studies this problem 
—that the more economical consumption of fuel for 


the production of energy depends upon the more 


extended employment of electric motive power, dis- 
tributed from large generating stations in which the 
fuel is used most economically under the direction 
of highly skilled experts. The centralisation of 
production and transmission lies at the very founda- 
tion of progress towards the conservation of our 
national stores of fuel. This is no new doctrine; 
it is that taught by Ferranti, its first and most en- 
thusiastic champion, and supported by such men as 
Insull, Merz, Pearce, Chattock, and other leaders 
in the electrical world. Wherever it has been car- 


ried into full effect, the results have proved its truth : 


beyond all doubt. In this country, most unfortu- 
nately, the generation and' distribution of electrical 
energy, with rare but instructive exceptions, is sub- 
divided amongst innumerable undertakings of 
comparatively small dimensions and limited scope 
for development, thanks mainly to the craze for 
municipal ownership which for over 30 years has 
crippled the progress of the industry in this country, 
by maintaining a high cost of production and thus 
hindering the general adoption of electrical energy 
for all purposes, by preventing our manufacturers 
from developing the design and production of elec- 
trical plant on the grand scale in vogue abroad, and 
consequently by restricting the inflow of capital into 
an industry in which we for a time led the world. 
These facts are fully appreciated by Sir R. A. S. 
Redmayne, who points to the necessity of financial 
outlay on a large scale, and of legislative assistance 
to facilitate, if it cannot compel, the co-operation of 
municipal and private enterprise to carry the policy 
into effect. His views are in accordance with those 
which we have so long upheld in these columns, and 
we trust that the attention which is now being 
directed to the subject will bear fruit in the speedy 
liberation of the electricity supply industry from the 
toils by which it has hitherto been harassed. 


RATHER more conservative views 
have been of late ventilated in some 
quarters as to market prospects in 
crude rubber for the near future, which has been 
quite in keeping with the downward tendency in 
values within the last few weeks. Current prices, 


Rubber. 


to be worked to commercial profit and 
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however, are still well above the lowest point 
reached at the end of January last, and the marke: 
looks like displaying more resisting power, while 
the demand throughout has continued on 2 
fairly active scale. The price of spot fine plantation 
descriptions has dropped to a little under 3s. 4d. 
per lb., but the fact is worth noting that the fall has 
been accompanied by a decrease in the London 
stocks, thus indicating that the outlet has been 
stimulated at least to some extent at the lower level, 
while holders have evidently met the demand more 
freely. This policy has no doubt been prompted by 
the fact that very liberal quantities were already 
tendered against contracts maturing this month, 
which naturally tends to remove all apprehensions 
as to a renewal of tightness for some time to come. 
Not only are large quantities afloat, but consumers 
and importers on either side of the Atlantic un- 
doubtedly hold fair stocks against urgent require- 
ments that may arise in the course of this or next 
month. The remarkable strength of the position in 
the early part of this year was probably due in some 
degree to the rather oversold condition of the 
market at a time when the shipping situation was 
the subject of more particular uneasiness, There is 
now certainly less alacrity on the part of consumers 
to provide for their prospective needs pending fur- 
ther developments, but the postponement of orders 
in various directions means a slow accumulation of 
buying power later on. Recent heavy arrivals 
having synchronized with a reduction of the stocks 
and a fall in prices, precisely the reverse is liable to 
occur should anything happen to encourage the 
nursing of part of the future arrivals. While there 
is now a good supply of the commodity to meet all 
requirements in the home trade and for export, the 
outlook as regards shipping is not altogether free 
from anxiety. There have been delays to contend 
with in the arrivals, but no losses at sea lately with 
the exception of one boat last week, with vg a 
limited quantity, however. The total shipped last 
month from the Federated Malay States amounted 
to 4,429 tons, this showing a reduction of about 
800 tons against the previous month, and making 
an aggregate of 14,197 for the three months, which 
compares with 10,302 tons and 7,321 tons for the 
same period respectively in the previous two years. 
The fact deserves notice that the ratio of increase 
so far this year has been much greater than last 
year, thus testifying to the excellent progress of the 
plantation industry. . The trade outlook across the 
Atlantic continues eminently satisfactory, and the 
continuance of a huge outlet there seems assured, 
which constitutes a big factor in the situation 
although the plantation output is steadily increasing. 

THE blizzard which swept the 


Falling Trees country in the early days of the pre- 


and the sent month did considerable damage 
Maintenance to electric wires and poles. Ques- 
of Wires. tions have already arisen as to who 


is liable for the damage caused to 
persons using the highway; and difficult problems 
are sure to arise as to who is liable to make good 
the damage caused by falling wires and poles. 
whether’ used for telegraph, telephone, or electric 


power. One such problem has already been brought 


to our attention by a correspondent. An engineer 
had undertaken to maintain and keep in repair cer- 
tain poles and wires for a power company, and had 
given an indemnity in Tespect of all liability which 
might be incurred by the company owing to failure 
to maintain. A pole fell during the recent blizzard 
and damaged a cottage. The pole was new, well 
set up, and well stayed. If a claim is made by the 
cottage owner, can the engineer be sued orm his 
indemnity? -In the first place one has to consider 
whether the cottage owner has any right of action. 
This question depends upon a well-known principle 
that anyone who brings on to his land. something 
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which may in certain circumstances be a source 
of danger, cannot escape responsibility if it causes 
damage even as a result of the act of God. In the 
present instance the pole, bearing certain heavy 
wires, was presumably built on land of the company 
in such a position that if it fell it would injure the 
cottage. In such circumstances the company would 
be liable. On the contrary, if a tree growing on 
their land was blown down and did damage, they 
would not be liable, as to grow a tree is to make 
a natural use of land. But the fact that the 
company may be liable does not necessarily give 
them the right to sue on the indemnity. So far as 
appears from the facts stated by our correspondent 
the fall was not caused by the failure to maintain 
but by the blizzard—a very different matter. For 
all ordinary casualties resulting from the failure to 
maintain he would be liable, but not for the conse- 
quences of an unprecedented storm. 


Tur British Manufacturers’ Asso- 
ciation, which was formed a year 
ago, held a meeting at Cannon 
| Street Hotel last week. What struck 
usas one of the most singular features of the 
gathering was the complete silence observed by the 
speakers concerning other efforts which are on foot 
to establish a great organisation of British manu- 
facturers. There may have been very good reason 
for running separate movements up to a point, but, 
as we stated last week, if the manufacturing interests 
of the British nation are to deal effectively with the 
unique position which conffonts us all, and are to 


One Too 
Many. 


carry weight with the Government and the public, 


they should act in union, bringing their great com- 
bined influence to bear tnrough one strong repre- 
sentative organisation. Some of the speeches must 


have terribly bored the majority of those present. 


The Association has issued a booklet, ‘‘Better Times 
for Working ,People," for the education of the 
workers, and it has very definite ideas as to what 
the Government ought to do to prevent a great 
German after-the-war dump." Some of its 
spokesmen are votaries of co-partnership, which 
English masters have been so slow to adopt, and 
which working people through their unions have so 
often treated with suspicion. The 
vincing the worker that the interests of Capital are 
the interests of Labour too, and that both parties 
should therefore pull hard together, is excellent at 
any time, but surely for that sort of propaganda one 
hardly requires a '' British Manufacturers’ Associa- 
tion.“ Nor does one want another association to 
petition the Government to set up a Ministry of 
Commerce. If the new association was intended 
to serve the purpose of a sectional body to repre- 
sent some particular trade, or some particular 
object, and were to connect up to whatever main 
body may emerge from the deliberations referred to 
in our leader of last week, it would be more welcome 
than it is in setting itself up under so ambitious a 
title as though it were the only pebble on the beach. 
One of the speakers, who is connected with the 
electrical trade, referred to the need that exists for 
one manufacturers' organisation which should be 
sufüciently powerful to stand against all opposing 
forces. One could only imagine that those respon- 
sible for, the gathering were unaware of the im- 
Portant movements which have been making such 
substantial progress in recent months. To anybody 
who has closely followed the course of affairs, the 
proceedings were not impressive, the speeches were 
long-winded and unbusinesslike, and certainly many 
of the audience showed their interest by an early 
retirement, To be perfectly frank, our own opinion 
concerning the movement was that it was one too 
many. While it might fill a useful object if it were 
to represent particular trades, including leather, it 
is not needed for the electrical or engineering indus- 
tries of the country. 


idea of con- 


THE EFFECT OF THE PRESENCE OF 
MOISTURE IN GAS COKE FUEL. 


By PAKENHAM BEATTY, A.M.LE.E, and A. F. SMITH. 


THE figures given in the following notes are based upon 
the results obtained in every-day practice during the con- 
sumption of 10,000 tons of gas-works coke, in the boiler 
house of a tramway power station in Buenos Aires. 
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MOISTURE IN COKE PER CENT. 


Fic. 1. 


~~ Owing to the large stocks of coal it is usual to carry in 
Argentina, it was not until perhaps Eebruary of 1915 that 
the rise in the price of Welsh coal, following on the declara- 
tion of war by England, made itself felt. During February 
and March of 1915 Welsh coal, the normal price of which 
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PER CENT. MOISTURE 


Fic. 2. 


is about 33s. per ton c.i.f. Buenos Aires, rose to the unpre- 
cedented figure of 738. per ton. 
Only in June of 1915 were first-rate American coals tuch 


as Pocahontas, New River, and Georges Creek, obtainable 
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at 45s. per ton c.i.f. and, although petroleum is actually 
found in Argentina and a supply from Mexico has also been 
available sinoe the commencement of the war, in the case of 
large installations where the capital required for the neces- 
sary modifications and additions to the plant represented a 
considerable sum of money, difficulty was experienced in 
making contracts at a convenient price for such a length of 
time as would warrant the expenditure involved. l 
Apart from the appreciable amount sold for domestic 
edes in Buenos Aires, gas coke is also largely used in 
ime kilns, but the general trade depression caused by the 
state of affairs in Europe reduced the consumption of this 


fuel to such an extent that it was placed within the reach 


of the power-house engineer. 

The generating station mentioned in these notes consists 
of two separate plants. The first and older section contains 
five slow-speed horizontal reciprocating engines, coupled to 
direct-current generators, giving a total output of 4,500 KW., 
and nine Babcock & Wilcox marine-type hand-fired boilers, 
varying in size from 49 to 105 sq. ft. of grate area. The 
total heating surface of the battery of boilers is 24,710 sq. ft., 
and the total grate area 651 sq. ft. 

The annual production in units is about 16,800,000, and 


the average total steam oonsumption per unit generated, - 
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steam consumption 17 lb., and the annual boiler efficiency 
70 per cent. 

An analysis of a representative sample of the gas coke 
used, made by Mr. A. Courtenay Luck, F. I. C. S., gives the 
following reeulta :— 


ELEMENTARY ANALYSIS, OTHER DATA. 
(Sample dried completely at Salphur ... 1551 per cent. 
110° C.) Volatile matter 
Carbon .. 8815 per cent. lost on heating 
Hydrogen. 91 „ away from air 2:96 „ 
Ash rr) eee 9 ‘81 T! Calories per kilo- 
Oxygen and gram by Mahler 
nitrogen by bomb, dry fael 7,589 
difference ... 11 " British thermal 
unite ... ... 13,660 
100 00 per cent. 


The calorific value obtained by the Mahler bomb agrees 
fairly closely with the calorific value ascalculated by formula 
from the elementary analysis. 

The coke was burned under the marine-type hand-fired 
boilers, and the average resulta obtained during the con- 
sumption of 10,000 tons are set out below :— 

^ Lb. per kw.-hour -— us wae ive 
Lb. of steam per Ib. coke as fired... eas e 57 
Lb. of steam per Ib. coke from, and at, 212^ F. ... 6°72 
Boiler efficiency, per coent.  ... eae see dee 
Ash, per cant. ... - s ix Vs e. 135 
Moisture, per ent sia oes s.. ... 13°0 

The asb, on being weighed as taken out of the boiler 
house, after being quenched, was found to contain 20 per 
cent. of moisture. The best results obtained were with 
a large quantity of coke that contained 6 per cent. of 
moisture, when an average evaporation of 7'9 lb. of steam 
from, and at, 212° F. per lb. of fuel, was attained during 
trials extending over a month. After making the neces- 
sary dedactions for the increased percentage of incombustible 
matter found in practice, aud for the amount of water 
present, this evaporation corresponds to a boiler efficiency of 
62 per cent. 

Assuming it were possible to maintain a boiler efficiency of 
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Fig. 3. 


including that required for all auxiliaries, works out at 
about 20°94 lb. A consumption per unit generated of 
2:74 lb. of Welsh semi-anthracite coal, with a calorific value 
of about 14,000 B.TH.U. per lb., gives an annual boiler 
efficiency of about 62:5 per cent. "The above figure includes 
the fuel for banking fires at night, which amounts to 
approximately 3 per cent. of the total coal used. When 
coal is employed, a maximum of 22°37 lb. per sq. ft. of 
grate area per hour is burned, while the average during the 
24 hours is 15 lb. 

The annual feeder load factor works out to 49 per cent. 

The second, or more modern section, of the plant contains 
two turbo-alternators, each of 1,500-Kw. capacity. and four 
Babcock & Wilcox land-type boilers, each of 76 sq. ft. 
grate area and 4,020 sq. ft. heating surface, fitted with 
under-feed mechanical stokers. ^ Economisers are not in- 
stalled in either boiler house, but exhaust-steam feed- water 
heaters are used. 

Approximately, 10,750,000 units per annum are gene- 
rated by the turbo-generators, one of which is always 
running continuously at nearly ita normal load. The coal 
consumption in this case is about 1:975 lb. per unit, the 
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LF hours Evaporation test 


Fic, 5.—PERCENTAGE CO» RECORD, 


62 per cent., the curve in fig. 1 was drawn showing the evap- 
oration from, and at, 212° F. to be expected, taking into 
account both the increased percentage of incombastible 
matter in comparison with that set out in the analysis and 
the moisture present in the coke. As a result of subsequent 
trials, all extending over several days, a second or lower 
curve was constructed, showing the evaporation obtained in 
practice with varying percentages of moisture. 

The loss of boiler efficiency due to the presence of 
moisture is also plotted on Curve No. 1. It will be noted 
that with 20 per cent. of moisture, about 55°6 per cent. 
efficiency is the highest that could be reached. 

The curves in figs. 2 and 3 were plotted in order to show 
the enormous increase in fael consumption per KW. produced 
due to the combined effect of the drop in efficiency and the 
losses expected from the presence of moisture. From Curve 
No. 3 it is apparent that a 10 per cent. rise in moisture 
over the normal, which was taken at 6 per cent., meant a 
24 per cent. increase in the fuel bill. 

In the case of all theevaporation performances in practice 
given above, the amount of fuel employed for banking fires 
is included, or, say, 3:5 per cent. of the total amount used. 
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It should here be mentioned that the climatic conditions 


under which the fuel was burned were exceedingly unfavour- 
able to such a hygroscopic substance as coke. The extremely 
high percentage of moisture was found during periods when 
heavy rains fell and the average relative humidity varied 
between 80 and 85 per cent. Six per cent. would, however, 
appear to be the minimum amount of moisture gas coke is 
likely to contain, even in dry weather. With this amount 
of moisture, 1 ton of coke oceupied 2:45 cubic metres as 
against 1:1 cubic metres in the case of the Welsh coal usually 
burned. Ia other words, 1 ton of coke occupied about 2:25 
times more space than Welsh coal, and the extra work 
entailed was the cause of some complaint from the stokers. 
The highest rate at which coke containing 6 per cent. of 
moisture was burned reached 18 lb. per sq. ft. of grate area 
per hour, bat when the moisture rose to 20 per cent., as 
much as 23 lb. per sq. ft. of grate area had to be con- 
sumed in order to keep pece with the load. l 

A sketch is given herewith of the type of fire-bar employed 

(fig. 4). As the ash-pits contain water-troughs, no difficulty 
was experienced at all in keeping the fire-bars cool. The 
ash formed was exceedingly troublesome to remove, forming 
a layer some 1} in. thick over the fire-bars, that greatly 
hindered the passage of air through the fire. | 

In fig. 5 is given a CO, record that represents an average 

i m. Frequent and careful tests made with an Orsat 
set only served to confirm the high percentage of CO,, and 
failed to detect the slightest trace of CO. 

As it was possible to keep the amount of coke burned per 
8q. ft. of grate area per hour down to about 15 lb., except 
during the short peak load in the evenings, it was not con- 
sidered necessary to go to the expense of fitting forced · draught 
apparatus. All attempts to use coke in the automatic 
stokers ended in failure, owing to the barning of the bars 
and other parts of the stokers. 

Extended trials made with coke breez2 gave the following 


mediocre resulte, chiefly due to the extremely high per- 


centage of ash that necessitated frequent supplementary 
cleaning of the fires by hand, on account of the impossibility 
of dealing, by means of the usual mechanical cleaning 
devices fitted, with this unusual quantity of incombustible 
material. 

Lb. breeze per Kw -hour "m s „% xw 3196 


Lb. steam par lb. breez » as fired 5s "€ *. 5319 
Lb. steam per 1b. of breez: from, and at, 213? F... 6282 


Biler efficiency, per cent. ... T eoe 55 
Ash, per ant.... 17 
Moisture, per cent des T T 85 13 


An analysis of the coke breeze is given below :— 
ELEMENTARY ANALYSIS. Sulphur .. 1'15 per cent, 
; Volatile matter . 
(ample ww 5 i loston heating 
j away from air 2°60 " 


Carbon TP eee 83˙1 Per cent. Calories p er 
1°02 


Hydrogen D 0 T kilogram by 
Ash eee vee 1572 ,» Mahler bomb 7,318 
Oxygen and B.TH.U, per lb, 13,170 


nitrogen by 
differenca .. O68 „ 


100°00 per cent. 


The endless difficulties experienced in attempting to 
obtain the efficient combuetion of substances containing as 
much as 33 percent. by weight of ash and moisture have 
not, as indeed might be expected, caused the authors’ 
opinion of coke and coke breeze to be unprintable. 

The few pleasant moments spent during the trials, even 
with the coke breeze, which on one occasion gave as high a 
boiler efficiency as 58 per cent., when things went well, 
were sufficient to show what excellent fuels both coke and 
coke breeze might be under happier conditions. 


Spain.—La Sociedad Espanola de Industria Electricas is 
the name of a new undertaking which has lately been started in 
Madrid (Plaza de Carlos Camboronero), to carry on an electrical 
engineering business. 


Fire.— On Friday morning last, damage to the tune of 
£2,000 was done by fire at the premises of the Yorkshire Cable Co., 
Ltd., Old Park Works, Bradford. The testing department and 
insulating shed were saved, and there will be no stoppage of work 
as temporary premises will be secured to replace those destroyed, 


PRESSURE CURVES OF LARGE HIGH- 
TENSION NETWORKS. 


IT is now generally realised that, under suitable conditions, the 
distributed inductance and capacity of overhead lines may lead to 
serious pressure rise at the end remote from the charging station. 
Ordinarily, these phenomena are not apparent at commercial supply 
frequancies, but they may be set up by the higher harmonics of an 
impure pressure curve, Modern turbo-generatore, with cylindrical 
rotor and distributed winding, give a practically pure pressure 
curve, which retains ite sinusoidal character at all symmetrical 
loads ; but, even so, quite impure curves may be obtained on long 
overhead lines fed from turbo-generators. Inductive loads reduce 
th» tendency to such results, but capacity loads increase the 
tendency, and the use of transformers between generator and line 
also favours distortion of the pressure curve. 

Small though the harmonica be in the pressure curve of a modern 
turbo-alternator, they are magnified by overhrad lines and by 
step-up transformers feeding the latter. The impurities in the 
wave are more noticeable on the secondary than on the primary 
side of the transformers, and increase in amplitude, the greater the 
length of line to the ob-ervation point. As their amplitude 
increases, the harmonics are apt to cause disturbances on telephone 
lines, converter flash-over, and other troubles. From an analytical 
consideration of pressure and current distribution on an open line, 
it may be shown that the harmonics in the generator pressure 


E 


A - Generator Fressure B - End of 135 Km. 
Wave Line  , 


C- End of 215 . D End of 300 m. 
Line ; . Line 


wave are not all magnified by an.equal amount in the line. O.e 
harmonic is magnified more than the others, and which it is 
depends on the electrical constants of the line and on ite length. 
The various waves are distributed (in space) along the line according 
to a cosine function. Fall mathematical proof of this and subse- 
quent statemente, involving simple, but very cumbersome, equa- 
tions, is to be found in a recent issue of the Z. T. Z., whence these 
notes are derived. 

Suppose that & 50-cycle turbo-alternator is connected tq a line 
which has (per 100 km.) an inductance of 0 15 henry, a capacity of 
0°75 mfd., and a resistance cf 20 ohms, Calculated curves plotted 
as above, show marked pressure-wave distortion, despite the 
purity of the generator wave. The latter is shown at A ; and 
B, O, D, respectively, show the form of the pressure curve at 
the end of a 135-km., 215-km., and 300-km. line of the above 
characteristics. In cares B, C, and D respectively, the llth, 7th 
and 5th, harmonics are specially magnified. The oonditions 
assumed may be oonsidered somewhat exaggerated, but, on the 
other hand, the generator wave assumed is of exceptional purity 
and symmetry, and the resultant distortion depicted does give a 
fair idea of practical occurrences. 

The effective resistance of an A.C. line increases as the frequency 
becomes higher. This effect is not pronounced for lower harmonics 
than the 11th in waves of commercial frequency (say, 50 cycles), 
but it prevents higher harmonics from resonating to any marked 
degree. It can be shown mathematically that an inductive load 
connected at the end of an overhead line tends to suppress reson- 
ance, and hence prevents individual harmonics from attaining 
excessive amplitude. On the other haud, a load of high-capacity 
ot leading power factor favours resonance of the higher harmonios 
in the generator wave to an extent dependent on the ratio of the 
load and line capacities. By combining capacity and inductance 
in series at the end of the line, to form an oscillating cirouit tuned 
to auy particular harmcnio, the latter is almost entirely suppressed. 

In almost every case in practice, overhead lines are fed through 
step · up transformers, and the precise effect of the latter as regarde 
pressure distortion depends on their construction and characteristics, 
bat by assuming thesimplest possibletypeof transformer, and making 
perfectly general assumptions as to electrical characteristica, it is 
possible to demonstrate mathematically that, even on light load, 
large transformers may cause pronounced magnification of har- 
monics in the secondary pressure wave, the natural frequency of 
such 8 being sometimes as low as 500 cyoles per 
second, e | EE | * 
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INDUSTRIAL RESEARCH IN THE U.S. A. 


CNDER the auspices of the Council for the Organisation of 
British Engineering Industry a lecture on Industrial Re- 
search was given in the Manchester School of Technolo 
on Tuesday, April 4th, by Mr. A. P. M. Fiemine, M. I. E. E. 
There was an attendance of about 300. The chair was taken 
by Mr. CHASs. Day (Messrs. Mirrlees, Bickerton & Day), who 
mentioned that at the works in which he was interested a 
small laboratory was provided in which new ideas were tried 
and developed before being finally adopted on engines sup- 
plied. The laboratory certainly cost eomething to run and 
maintain, but it paid for itself in many ways. He thought it 
a mistake to embody new ideas without first having given 
them a thorough trial, and he considered the last person to 
experiment on wae a customer. i 

t the close of the lecture, a vote of thanks was accorded 
ta Mr. Fleming, on the motion of Principal Garnett, of the 
Manchester School of Technology, who gave an outline of the 
research work carried on in the School in conjunction with 
the Manchester Association of Engineers. 

The following is an abstract of the lecture :— 

An induetry depende for progress on a continual influx of 
new knowledge, and it may be conceived that industrial re- 
search embraces all means whereby this new knowledge hav- 
ing application in industry can be obtained. 

. Industrial research in the United States is mainly accom- 
plished by individual firms, although a good deal is done in 
the. universities and national inetitutione. 

As regards the work of individual firms, during the past 
ten yeare there have been very considerable sums spent by 
the leading manufacturing corporations to provide facilities 
for scientific investigation. Annual expenditures for this pur- 
pose of £25,000, £50,000, and even £100,000 are not un- 
common. | 

Among the important features of the work of many of these 
private laboratones is the equipment of full-scale manufac- 
turing plant, which enables discoveries in the laboratory to 
be fully tried out and manufacturing methods perfected, 
relieving the manufacturing departments from the hampering 
effects of new developments. Many of the laboratories also 
are equipped for the manufacture on a commercial scale of 
some of the commodities developed from their discoveries 
which are not of a character adapted .to production in the 
manufacturing departments. The laboratory production in 
such cases is continued until it reaches such dimensions as 
justify the starting of a separate works. There is a growing 
tendency in many of the research laboratories to devote more 
and more attention to investigations in pure science having 
no immediate commercial object in view, with an apprecia- 
tion of the fact that almost invariably such investigations 
result in some industrial application, sometimes resulting in 
the development of entirely new industries. Prominent 
examples of this kind are represented by the work of the 
General Electric Co.’s laboratory, at Schenectady, and the 
National Electric Lamp Association. In connection with such 
work, a very broad-minded policy is shown by the publica- 
tion of the scientific investigations carried out. 

It is also noteworthy that these research laboratories serve 
as very effective advertising means, by inspiring confidence 
in the minds of purchasers as a result of such visible evidence 
of scientific working. 

There appears to be no doubt that these laboratories have 
proved financially successful, not only in that they afford 
the greatest possible assistance to the works with which they 
are conn in solving manufacturing troubles, developing 
new materials, methods, tools, and making discoveries which 
resul£ in new industrial developmente, but also in the direct 
manufacture and sale in many cases of valuable products 
straight from the laboratory. 

A great deal of the research work of the universities is 


devoted to purely scientific investigations arising in connec- ` 


tion with the preparation of degree theses by students, and 
from work done by the staff in their spare time. Apart from 
this, however, many investigations directed to the solution of 
particular manufacturing problems are carried out for private 
firms, and in a number of cases experiment stations have been 
arranged, the staffs of which devote all their time, or most of 
1$, to research investigations. 

In connection with Columbia University, it is proposed to 
erect a laboratory specifically devoted to research, the cost 
of which it is estimated will be of the order of £150,000 for 
buildings and equipment, and it is expected that an endow- 
ment fund, for extension and maintenance, of from £400,000 
to 41.000.000 will be required. This proposal appears to be 
inspired to eome extent by the success of the research labora- 
. tories associated with the large industrial corporations already 
referred to, and it is realised that there are many smaller 
manufacturers who are unable to support individually the 
burden of such laboratories, but who would be glad to avail 
themselves of the opportunities which this university research 
laboratory would afford. 

An important feature of the proposal is the intention of 
devoting means to the collection of all possible information 
bearing on the industrial problems that are likely to be 
considered. 

The most striking feature of the research work of the 
universities ia this provision of research facilities and the use 
ot a staff of highly-trained scientific men who oan devote their 


degree, 


whole efforts to scientific investigation without the handicap 
of a great deal of teaching work as well as of financial anxiety. 
It is also noticeable that increasing numbere of young men 
who have taken their bachelor's degree proceed to a doctor's 
ssibly on account of the extended opportunities 
for employment now presented by the increasing number 
of research ‘laboratories for men of the highest Scientific 
training. 

While there is as yet no national plan of industrial research, 
there are tendencies in that direction, some of which are 
directed to linking up the efforts of the universities, the exten- 
sion of the experiment station scheme to a number of univer- 
sities and colleges, and the co-ordination of the work of some 
of the existing laboratories connected with industrial concerns. 

The work done in the United States is of considerable value 
to us in this country in enabling S to shape our own schemes 
with reference to research. e distinguishing feature of 
work done in America is that it is mainly in the hands of 
private companies, and is carried out in order than one com- 
pany may more effectively compete with another. The 
development of the internal resources of the country has occu- 
pied most attention, and little work has been done with & 
view to encouraging export trade. In this country our export 
trade is of the firet Importance, and it is here that the country 
most feels the pinch of German competition. The opportunity, 
therefore, arises to take the greatest possible advantage of 
laxity in the past and, at the same time, to take steps to con- 
serve our overseas trade. | "A 

This can only effectively be done by co-operating and pool- 
ing our scientific resources, which have hitherto lacked organi- 
sation. Doubtless each manufacturer will in future provide 
himself with a small laboratory where manufacturing diffi- 
culties peculiar to his own works can' be solved, but the big 
advances in. the future can only come by concentrating 
advanced research in a large central institution. The materials, 
tools, and processes which are common to any industry would 
be considered in such an institution and efforts devoted to 
improving them for the common benefit of the industry. Pro- 
cesses which are the monopoly of any individual firm would 
have to be left out of such a scheme. Differences of factory 
organisation and management and methods of distribution 
would etill enable manufacturers to compete amongst them- 
selves, but the whole industry would be lifted to a higher 
plane through discoveries arising from work done at a re- 
search institution, which would enable foreign competition 
to be met most successfully. | 

Such an institution would comprise a laboratory for each of 
the great industries housed in a large central building. Much 
of the work done would be along lines of pure science investi- 
gation so as to ensure priority of new applications in industry. 
Patents would be taken out on behalf of the Government, and 
manufacturers in this country or the colonies would be licensed 
to manufacture at & nominal charge. Work would be done 
without the overlapping which inevitably occurs among a 
number of different institutions, and which resulte in great 
lack of economy, and administrative expenses would be kept 
to a minimum. 

The above scheme presents advantages over any proposal to 
distribute the research work among the universities. 

English people seem to possess a certain industrial genius 
which assured them priority in the industrial world m the 
past. and the records of our inventors and discoverers lead 
to the belief that what hae happened in the past may with 
suitable organisation be repeated in the future. 


RONTGEN SOCIETY. 


AT the meeting of the Róntgen Society, on April 4th, Mr. B. H. 
MonrHY and Mr. S. R. MULLARD read a paper on the subject 
of the enclosed tungsten are as a source ot ultra-violet light. 
They have adapted the new Pointolite lamp of the Edisyan 
laboratories to a therapeutic purpose by enclosing it a 
quartz bulb, so that the ultra-violet output is very largely 
increased. The open tungsten are had a spectrum which ex- 
tended further into the shorter wave lengths than did the 
enclosed are, but even if these very short wave lengths were of 
therapeutic value, the authors contended that tbe sputtering 
of the open arc and its constant need of attention milita ted 
against its value in hospital work. The enclosed are gave off 
a large quantity of ozone, owing to the ultra-violet radiation, 
thereby showing that its value in this direction must be con- 
siderable. If the lamp was over-run, the raye obtained ex- 
tended much further into the ultra-violet, but this practice, 
of course, diminished the life of the lamp. 

Major WirsoN, of the Canadian Medical Service, said that 
ultra-violet light was proving of great use in the treatment 
of wounds at the base hospitals, and the French were using 
it extensively. He had himself made some experiments with 
a view to obtaining ultra-violet light of much shorter wave- 
length than hitherto by striking an arc in tungsten vapour, 
or using a tungsten base ae one electrode, and a carbon as 
the other. 

Mr. E. Scnarr, B. Sc., read a paper on some experiments he 
had been conducting with a Coolidge tube. He said that he 
thought it possible that X-rays might be discovered having a 
quality so “hard” as to be capable of passing through sub- 
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stances, whether photographic emulsions or the tissues of the 
human body, while producing a very small effect indeed. He 
believed that the explanation of some curious phenomena he 
had observed in the case of the Coolidge tube was that the 
radiation from this tube was heterogeneous, and that the more 
current that was passed through it, the greater was the pro- 
n of exceedingly hard radiation which could not be 
etected, and which approximated. to the gamına radiation of 
radium in hardness. | 

Mr. P. J. NEATE, one of the Governors of the Cancer Hos- 
pital, demonstrated a chronograph which he had constructed 
to work with the electroscope, in response to a suggestion by 
the hospital physicist that a chronograph substitute for 
measuring e duration of the electroscope readings would be 
very useful. The prime mover was a rotating gramophone 
cylinder, and by means of opposing magnets, armatures were 
oscillated in such a manner that a pen in connection with 
them was made to record a line of Jerks corresponding to 
brief intervals of time. 

At the same meeting the Society passed a resolution express- 
ing concern at the present conditions of X-ray examination in 
naval and military hospitals, in view of the number of installa- 
tions, some of which were believed to be defective in their 
means of protection, in the hands of inexperienced X-ray 
workers. e suggestion was made to the authorities that 
every installation, both at home and abroad, should be in- 
epected by experienced radiologists. 


— 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the e Apis Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The Engineer in the Tropics. 


I have to thank '' Koie-Hai’’ in your issue of March 3lst 
for his criticism of my article of March 17th. 

His severe etrictures upon my suggestion that corrosive 
sublimate should be carried seem to be the result of a mis- 
apprehension on his part. I thought I was quite clear in 
stating that corrosive eublimate was a first-aid remedy, It is 
not intended for a regular dressing. 

During the time I spent up the Amazon River I was res- 
ee for about 500 men; amongst such a number, acci- 

ts were of daily occurrence. When a man was brought 
into the First-Aid Station his wounds were completely washed 
out with a 5 per cent. solution of corrosive sublimate, thereby 
rendering the wounds completely aseptic, after which the 
usual dressings were applied. 

Hundreds of cases were treated by this method, and, so far 
as I can recollect, we never had a case of septic poison in any 
wound so treated. 

In view of this experience, I am still convinced that corro- 
sive sublimate should be carried amongst the first-aid remedies 
ia a tropical country. 


_ Blackpool, April 4th, 1916. 


Geo, R. Archdeacon. 


Australia and the Metric System. 


In my country, Australia, we have on our Statute Book a 
law which only requires & Royal Proclamation to banish all 
weights and measures outside of the metric. We have held 
our hands till now, because we feared to damage the trade 
which we bring to the Mother Country. If we despaired of 
your adopting the metric syetem, we should put our law into 
operation, for we cannot wait for ever. In the near future, 
we hope to see every young man studying science and, neces- 
sarily, learning and using the metric system. Shall we, in 
deference to your inertia, condemn those young men to learn, 
in addition, every remnant inherited from bygone attempts 
to establish a perfect system of weights and measures? t 
u3 give credit to the more mathematical ancients for tryin 
homogeneous systems, such ae the Chaldean, with a basis o 
60: but why take thence our time and angle divisions, from 
another our binary divisions of the gallon and the inch, from 
elsewhere a duodecimal division of the shilling, and of one 
breed of ounces? 

One cannot help feeling that the greatest enemy of pro- 
gress is the one who, like Cantuck," has had a scientific 
training and advocates metric reform, but points with 
trembling finger to the dangers lurking in every change. 
Even the misfit of the ounce with the Canadian cent worries 
him, although it would (at 16 to the lb.) fit no better with 
the 12 pennies in the shilling. 


Edward C. Barton, 
Secretary, Queensland Decimal Association. 


London, S.W., April 10th, 1916. 


[We hope the Commonwealth will continue to exercise pres- 
sure upon the Imperial Government, with a view to hastening 
the advent of the reform which is eo long overdue.—EDs. 
Erec. Rev.) 


Canse of Flicker. 


There seems little doubt that bad valve setting is the cause 
of ae in many cases of relatively sinall steam direct-driven 
se 

I am familiar with the very small sets which, placed beside 
the driver on his seat, provide the electric lighting on the 
steam omnibuses of the National Steam Car Co., running on 
the London streets. 

It was the practice in setting the valves of these little 
engines to adjust till flicker disappeared, and the method was 
found simple and satisfactory, being much simpler than set- 


ting to measurements. 
Charles H. Wright. 
Glasgow, April 4th, 1916. 


I have been interested in the correspondence on the above 
subject, as a very remarkable case of lights flickering came 
under iny notice some years ago. The firm I was with sup- 
plied a generating set to a central station for town lighting, the 
set being the largest in the station at that time. and consist- 
ing of a high-speed steam engine direct coupled to two direct- 
current generators in line, one generator being connected 
across the middle and one outer, and the other across the 
iniddle and the other outer. The set thus forined a balancing 
generator set. Whenever this set was put on the bus-bars the 
lights flickered all over the town, which was of fair size. 
Although having previously had nothing to do with the design 
or manufacture of the set, I was eventually sent down to 
endeavour to locate the trouble. I went very carefully into 
the whole matter, and found that every part of the shaft and 
armature ran perfectly true, and all electrical details appeared 
to be quite all right on both inachines. Now, there was a 
bearing between the two generators, and, of course, another 
bearing on the end spindle of the generator remote from the 
ergine; there was a coupling between the two generator arma- 
tures, a spare armature had to be supplied, and all armatures 
had to be interchangeable. Thus, the outer hearing and the 
bearing between the two machines had to be the same size. 
Unfortunately, both bearings were made to the etandard of 
the outer bearing for that size of armature. After my tests, 
I came to the conclusion that the journal of the shaft in 
the bearing between the two machines was too small in 
diameter, and was causing a whip. As this meant three new 
shafts, two new bearings, and altogether an expense of some 
hundreds of pounds, it was not accepted at once. However, 
eventually the alteration was carried out, and no further 
trouble was experienced. Thus, I would suggest that your 
correspondent should see if his shaft is not small somewhere 
between his engine and his generator armature. 


Richard C. Dieppe. 
London, S. E., April Tth, 1916. 


The Council of the I.E.E. 


I ain pleased to see that your journal has taken exception 
to the nominations of what is, to all intents, a self-elected 
Council of the Institution, and rub when one considers 
that the country is passing through the most critical period 
in its history, and ae far as the electrical industry is concerned, 
a crisis which, if not faced now, will mean after the war that 
English electrical houses will have to face competition seriously 
handicapped by the inroads which war has made. At such a 
time it 16 n that the Council of the Institution ehould 
have included on it men of strong British sentiments, whose 
one intention should be Britain for the British and a closed 
door to the enemy, with all his wares and hidden interests. It 
may be said that the Council of the Inetitution is not con- 
cerned with the commercial future of the electrical industry 
any more than it was in respect of excluding members of 
alien enemy origin, but it has been by pope demands very 
reluctantly forced to take steps towards dealing with such 
inembers, and there is no reason but to believe that equally 
dilatory action would be taken in regard to English commer- . 
cial interests. It, therefore, behoves all members to see that 
this election is not as in previous years, but that other mem- 
bers are nominated against the Council’s nominations and 
every endeavour made to elect them. SUME 


WAR ITEMS. 


Sports Outfits Wauted for the Front.—We have had a 
call from Corporal Watts, whose letter on ** Wireless Wiring 
at the Front " appeared in our issue of March 3rd, page 
271. He asks us to appeal to any of our readers who mav 
not be using their sports outfits, or parts thereof, this year 
to send them for the, Mechanical Transport Section at the 
Front. Cricket bats, stumps, and anything suitable for 
outdoor sport will be most welcome to aid in whiling awav 
the half-holidays while waiting for the Huns. They should 
be addressed thus: Corpl. A. E. Watts, 5th A.S.P., B.E.F. 

Glasgow and Enemy Aliens.—The ‘“‘ Times“ says that 
a petition has been extensively signed in Glasgow calling 
on the Lord Provost to convene a meeting to consider the 
whole question of alien enemies being allowed to reside and 
trade in the city and whether alien professors and teachers 
should be allowed to occupy positions of profit. 

D 
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‘Exemption Applicatiens.—At Ifkley the engineer of the 
likley Electricity Works (Mr. Sidney Bell) applied for a 
month's postponement in respect of his switchboard 
attendant. He said that the attendant was really engaged 
in a reserved occupation und would have been in order in 
applying for tota] exemption, but he only desired a month's 
postponement. The application was granted. | 

At Burnl Tribunal, last week, an electrician made 
application for his motor irer and armature winder. 
The Mayor: It will be easy to have this work sent away ?— 
Not at present. We are doing work for firms doin; 
Government work.—Not assented to. E 

At Berwick-on-T weed, on April Sth, the local electric 
light company appealed for Mr. R. Hamilton, accountant, 
of Tweelmouth, whose services were deemed indispensable. 
It was stated that he had been with the company for 16 
vears, and it was claimed that he would be of more use to 
the country if he was allowed to remain. Capt. Nicholls 
(Military representative): He receives two months’ clear 
notice before joining. He comes under the group known as 
** Britain's last hope," and he is kept at work till everybody 
is called up. Six months! exemption was allowed. on con- 
dition that he remains in his present emplovment. . 

At Southend-on-Sea, on il 9rd, exemption until June 
Ist was allowed Mr. W. E Smith, chief electrical en- 
gineer to the Kursaal Estates, Ltd. 2 

At Guildford, Sergt.-Major E. J. Nunn, electrical en- 

ineer, who is in the 5th Queen's Regiment. appealed for 

fr. C. G. Howard, works manager, and Mr.. H, O'Connor, 
electrician. He said that seven, employés had enlisted, 
leaving. only the two applied for. If the request was re- 
fused he would have to take his own discharge at the end 
of the month in order to look after the business. On. Mr. 
Nunn undertáking to re-engage for general service, Mr. 
Howard was granted absolute exemption, and Mr. O'Connor 
was given three months, with leave to appeal again."  — ' 

At Walton-on-Thames, Mr. Scott, electrical engineer 
with Mr. W. H. Davies, of Cobham, was granted two 
months’ exemption on the recommendation of the military 
representative. 

Mr. S. Terry, electrical engineer, Canterbury, appealed 
to the tribunal, on April 3rd, for exemption on the ground 
that he was at present best serving the national interests. 
He said it had taken him eight years to build up the busi- 
ness, and he was carrying out important electrical work 
in connection with two local munition works. If he was 
called up the business would have to be closed. He was 
allowed three months. ME | | 

Dudley tribunal has granted two months' exemption to 
an electrical engineer. responsible for the maintenance and 
repair of electrical plants at six works, all engaged on 
Government work. 

Clacton-on-Sea tribunal has granted, conditional exemp- 
tion, acquiesced in by the military representative, to the 
electrical engineer of the U. D. C. ; "PE 

Before the Surrey. County Appeal Court, Mr. J. H. 
Batchelor, accountant to Edmundson's Electricity Corpora- 
tion, of Dorking, appealed against the decision of the local 
tribunal refusing exemption, but the appeal. was dismissed, 

The Rochdale Tribunal last week granted conditional 
eruption to Harry. Sprigg, an electric wireman employed 
by .G. L. Adamsn. . i 

At Hurst (Lancs.) an appeal under the Military Service 
Act was heard, the appellant, J. H. Brownson (20), 
electrical fitter, stating that he had tried to join the Colours, 
on three occasions, but had been cefused because he was 
wearing a munitions a He. had this badge on when 
he appeared before the Tribunal, and the latter decided 
that he was exempt, and need not have appealed. . 

Middleton Tribunal granted conditional exemption to a 

avior and platelayer employed by the Middleton Electric 
fraction Co,, and appealed for by them on the ground that 
he was solely engaged in the maintenance of tramway 
track and was '' reserved.” | ; i 

At Salford, last week, an electric wireman engaged on 
installations at controlled factories received exemption 
until June 7th, and he told the Tribunal that if the country 
was badly placed he would be in the Army by then.—Also 
at Salford, an electrical engineer appealed for exemption 
and stated that his firm were engaged on making fittings 
for sea mines. The members of the firm had invested all 
their sans in the business and in getting the machinery 
together. xemption Was granted conditional on his con- 
tinuing in his present Up mene 

Exemption to the end of May was granted at Warrington 
to an electrician at a local theatre. . . , 

At Stretford a foreman electrician employed by a local 
engineering firm stated that he had been passed for home 
service, but he had stiff hands. The appeal was dis- 
allowed. vs 1 , 

At the Lincoln Tribunal application was made for an 
electrician who is working at a flour mill.. He was only 23 
years of age, however, and the chairman said he could not 
think the man was indispensable.—Claim disallowed.. ` 

At. the Oxford Tribunal, the Citv of Oxford Electric 
Tramwav Co. applied for absolute exemption for its chief 
engineer, electrician, a fitter's mate and a unit adjuster, and 
a number of motor ’bus drivers, on the grounds that their 
present emplovment was in the national interests, and that 
the men were in a certified occupation, The Court granted 


eonditiomal exemption for. the four cases named, . theirs 
‘being’ certified occupations,: but the 13 other cases were 
adjot for two months 7 
| ore the Berks Appeal Court, on April 4th, the Military 
led against six months’ exemption allowed by the local 
tribunal to six emplovés at. the Maidenhead: oration 
Electricity Works. The exemption. was reduced until June 
Ist, With. leave to renew the appa 5 
At Old Hill, a Brierley Hill firm of. electrical engineers 
applied. for exemption for. an electrical engineer on their 
staff. For the firm it was stated that they were employed 
at several munition works, and if the man appealed for 
went they could. not assist these works in case of break- 
down. e tribunal granted a month for the firm to get 
the appellant badged. ö | . 
At Farnham, on April 4th, Me. H. J. Reed, electrical 
engineer, in charge of the mains of the Farnham Electricity 
“Co; applied for exemption. He said‘that he was in partner- 
ship with Mr. Kimber, and they were under contract 10 
‘repair, lav, and renew the mains of the company, and hz 
been asked to do similar work for the Farnborough Elec- 
‘trical Works. Three months were allowed, with leave ic 


ais ving again. . 

r. W. Jackson, chief assistant engineer at the Llan- 
dudno Elecfricity Works, has been exempted so long as he 
remains in-his-present employment. 

French Works in Enemy Occupation:—A year ago it was 
impossible for the Société d’Electricité et Gaz du Nord to 
submit full accounts for the year ended with June, 1914. 
owing to the company’s electricity and gas works being 
situated in the districts invaded by the enemy and th 
inability to obtain the figures for the final three months oi 
the financial year. The same state of affairs still prevail. 
for that year and also for the succeeding twelve months. 
Nevertheless the directors have endeavoured to secure in- 
formation relating to the condition of the works during the 
period of enemy occupation, but it has not been possible 
to correspond advantageously with those members of the 
staff who remained in the invaded territory. Information 
derived from Government sources, however, shows that th: 
works and installations have not suffered serious dama; 
since the non-military personnel is engaged on the supph 
of current to consumers under the control of the German:. 
The conditions .under which the supply of coal and other 
materials is effected, as well as the regulations in regard to 
the collection of accounts, are quite unknown to the com- 
panv.. The situation in respect of the interest possessed in 
the Société de Gaz et «d?Electricité du Hainaut, Belgium. 
and the Société d'Electricité, of the district-of Valenciennes. 
Anzin, has also undergone no rene These companies 
are circumstanced similarly to the Electricité et Gaz du 
Nord, as the war has interrupted normal working, but there 
is reason for assuming that. the German occupation has not 
stopped the operation of the works. 

The Supply of Tramway Rails.—In the March issue of 
the Journal of the Tramways and Light Railways 
Association it is stated that negotiations are taking pkn: 
between the special committee of the Association and the 
«ail manufacturers with a viéw to securing a supply of rails 
during the next twelve months. Members have been 
asked to supply the secretary with the minimum quantity 
of ràils and fishplates required by them for repairs which 
are absolutely necessary for keeping their undertaking: 
going. The manufacturers have now been asked to quot 
prices at which they would be able to deliver these, aun! 
members will in due course be advised thereof. It will then 
be necessary to apply to the Minister of Munitions for pert- 
mission to roll these rails, and to grant facilities for their 
delivery to thé various tramways requiring them. It is 
hoped that a satisfactory result may be obtained." Accord- 
ing to the arrangement made with the manufacturers last 
November, the price of steel tires for the quarter ending 
July next will be the same as for the past quarter. 

Warsaw Telephones.—VW ith the occupation of Warsaw by 
the Germans, the authorities forbade private persons io us 
the telephone system. An exception was made in favour 
. only of members of the Citizens’. Committee and magi-- 
trates. But considerable losses resulted from this order, 
not only to the Polish citizens, but to the private compani - 
of neutral powers operating in Warsaw. Amongst thov: 
that suffered considerably may be mentioned the Swedis^ 
Sedergren. Company, the director of which is the Swedish 
. Consul. This company applied to the authorities to have 
the prohibition removed. The result of this application 
was, says the ‘Gazeta Polska," that the authorities 
authorised. the use of telephone lines to stores, trading and 
commercial firms, and to a small number of reliable : 
The remaining subseribers had to continue without usc 
of the telephones, which- had to be retained in the control 
of the military authorities. 

To be Wound Up.—Orders have been made by the Board 
of Trade requiring a number of other companies to be 
wound up (the total is now 100), including the following:— 
Berkefeld Filter Co., Ltd., 121, Oxford Street, London, W.. 
filter and pump manufacturers; controller, G. M. Robinson, 
3. Ravmond. Buildings, Gray's Inn, London, W. C. 
Maschinenfabrik Augsburg-Nurnberg A.G., Caxton House. 
S. W., manufacturers of gas engines, &c.; controller, B. E. 
Mayhew, Alderman's House, London, E.C. 
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French Economic Expansion.— The Paris correspondent 
of the Daily Telegraph " states that a Commission was 
appointed recently by the National Association for Economic 

xpansion to examine the question of cartels and commer- 
cial ‘‘ ententes.” This body was composed of well-known 
politicians, economists, manufacturers, merchants, and agri- 
culturists, The other day the chairman of the first meet. 
ing of the Commission, M. Guisthau, formerly Minister of 
Commerce, pointed out the difficult position in which 
French manufacturers are placed in respect of foreign com- 
petition by existing! legislation, notably a clause of the penal 
code, which places French manufacturers at great disadvan- 
tage by depriving them of facilities enjoyed by foreign 
competitors in the liberty of making “ententes.” — The 
Commission is divided into two sections, economic and 
judicial, and these sections.are now studving the question 
with a view to making considered proposals to He submitted 
to ParHament. 


The Petrograd Lighting Co. of 1886.— communication 
reported to have been forwarded bv the Russian Prime 
Minister to the Moscow City Council states that the ques- 
tion of the liquidation of the Petrograd Electric Lighting 
Co. of 1886 is not vet ripe for discussion. The chairman 
of the company, Lieut.-General Swentorschitzkv, is of the 
same opinion: During the war the company has merely 
remitted 166,409 roubles abroad, exclusively to allied. and 
neutral countries, of which 53,000 roubles refer to England. 
The dividend declared for 1914 has not been paid. The 
assets of the company amount to about 60,000,000 roubles. 
If the Moscow City Council desire to take over the com- 

any's local works, the town must first ascertain whether 
it has now at disposal the necessary capital of 2,800,000 
roublés. 

St. Helens Corporation and its Contracts.—Considerablc 
discussion took place at a meeting of the St. Helens T.C. 
on April 5th respecting the position of a firm manufactur- 
ing accumulators, from whom it was proposed to purchase 
plates. It was stated that the works, were controlled.“ 
and that contracts were being executed for the Govern- 
ment. A member of the Council objected to the firm having 
the order until the Electricity Committee had «definitely 
ascertained that no British firm could deal with it. Sir 
Joseph Beecham said the committee had already ascer- 
tained this, and if the present offer was not accepted they 
would have to pay £600 extra. The Council rejected a pro- 
posal to refer the minute back to the committee. 


Manchester Corporation Contracts.—At the meeting of 
the Manchester City. Council on April 6th attention was 
called by Mr. McLachlan to tenders which the Tramways 
Committee had accepted for certain electric lamps, ‘and it 
Was asked whether the standing orders were complied with 
requiring that two-thirds of the capital of the companies 
tendering must be British controlled. He submitted that 
parts of the lamps in the tenders were monopolised by an 
article with a German influence, and he pleaded for fair 
play for the British manufacturer. Alderman Bowes 
assured the members that so far as they were aware the 
firms whose tenders had been accepted were British. If 
there was any doubt about it he would take back the 
minute. It was resolved that the minute relating to the 
tenders be referred back. 


Lighting Prosecutions.—In a prosecution at Bolton, on 
April 6th, under the Lighting Order, one of the magistrates 
said he had every sympathy with the defendant because 
the Corporation should apply the law to itself before pro- 
ceeding against ratepayers. The tramcars were setting a 
bad example in regard ro lights, and these should be dealt 
with before the law was applied to citizens. 

At Bury County Police Court on April 6th, the Lan- 
cashire E.P. Co., of Ainsworth, were summoned for a 
breach of the lighting restriction regulations. It was stated 
that the place complained of was a sub-station. & fine of 
20s. was imposed. 

Air-Raid Fatality.— At an inquest in a North-East Coast 
town upon the y of a local electrician it was stated that 
he had escorted a young lady home and was returning 
when the Zeppelin bombardment commenced. He was 
blown through a plate-glass window, and was found in the 
shop some hours later by a policeman. He was terribly 
injured and succumbed in the IARE. The jury returned 
a verdict of death from peritonitis, set up by injuries sus- 
tained through the explosion of a bomb thrown from a 
hostile air-ship. | 

Trading with the Enemy.—The *' London Gazette“ for 
April ſth contains additional lists of persons or bodies of 

sons with whom dealings are prohibited, in the Nether- 
ands, Netherland East Indies, Portuguese East Africa, 
Morocco and Portuguese East Africa, also some amendments 
to earlier lists. 


Not for War Service. — The Ministry of Munitions has de 
clined to allow Dick, Kerr and Co., Ltd., to deliver to the 
Reading Town Council six motors for tramcars, on the 
ground that the motors are not needed for cars used exclu- 
sively for carrying munition workers. The cars were ordered 
last August. rd 

Exports to China.— The London Gazette for April 11th 
contains a further list of persons and bodies of persons to 
whom articles to be exported to China may be consigned. 


Municipal Corporations and Enemy Firms.—Other muni- 
cipal bodies which have decided fo give support to the 
action of the Manchester Corporation in adopting’ standing 
orders prohibiting trading with persons or firms of Austrian 
or German nationality or composition, include Crewe and 
Southport. The Nelson Corporation has decided to leave 
the matter alone. The Bury Town Council, after a lengthy 
discussion on April 6th, «decided to take a similar course, an 
amendment that they should support the Manchester reso- 
lution being defeated by 17 votes to 15, two membersof the 
Council remaining neutral. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Simplex Lanterns. 


We illustrate herewith two of the latest patterns of Simplex 
fittings for industrial lighting with half-watt lamps. In these 
designs the :vsthetic as well as the utilitarian aspects of the question 
have been studied, the glassware has been specially chosen, aud 
provision has been made for using lamps of a wide range of wattage. 


Fia. 1.—SIMPLEX SEMI-INDIREOT FITTING. 


Fig. 1 shows a fitting for semi-indirect lighting, 20 in. in 
diameter x 20 in. high, for lighting large areas such as publio halls, 
railway stations, &c., with lamps up to 1,000 watts. 


FIG. 2.—SIMPLEX CONOENTBATING REFLECTOR, 


Fig. 2 shows a reflector for workshop and office lighting, taking 
ordinary tungsten lamps up to 50 watts, and half-watt lamps up to 
100 watts. A variety of other designs is available, including a 
number of anti-Zeppelin reflectors. 


Safety Device for Electric Motor Vehicles. 


Particular interest attaches to a safety device for electric motor 
vehicles, which has reoently been worked out in the mechanical 
engineering department of the Eastman Kodak Co., the well-known 
photographic apparatus concern, of Rochester, N.Y., U. S.A., in 
that no patent has been taken out for it, the designers having 
commendably decided not only to make it known as widely as 
possible, but to couple with any publicity regarding it, the an- 
nouncement that any user or builder of electric motor vehicles 
is at liberty to adopt the idea. | 
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Like many other concerns in the United States, the Kodak Co. 
is a large user of electric delivery vehicles; it has also, in the 
interests of its many employés, a Department of Safety and Welfare, 
of which Mr. H. E. Akerly is the engineer. It has been found 
that despite the care exercised by trained drivers, it occasionally 
happens that when the vehicles are stopped by awitching off the 
current, the speed control lever is not always at the same time 
brought back to the neutral position, with the result that, 
overlooking this fact, the car bounis away unexpectedly when 
the current is again switched on, with the risk of causing both 
physical injury and material damage, and even giving rise to 
fatal accident. It was occasional experiences of thie kind that 
led the Department of Safety and Welfare to introduce on all 
the Kodak Co.'s fleet of electromobiles the safety device illus- 


Fria. 3.—CONTROLLER IN NEUTRAL AND 
CUBRENT SWITCH IN OFF POSITION. 


trated herewith, and by means of which it has been rendered 
. impossible for a driver to close the main switch when the 
controller is off the neutral position. 

Figs, 3, 4 and 6 show, in different positions, one of the devices 
mounted in a box similar to a driver's seat in the rough, the 
photographs being taken from the front. The driver sits at the 
left side of the box—that is, at the right of the picture—and 
operates the controller 5, with his left hand. The rheostat 
selector shaft A, to which the controller B is attached, also carries 


ae 
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Fic. 4.—CONTROLLER IN A SPEED POSI- 
TION ; CURRENT SWITCH BLOCKED. 


Northfield, Birmingham. have constructed in large numbers for 
supplying current for X-ray apparatus in travelling operating 
theatres, while this week we are able to illustrate a plant they 
have recently designed for the special purpose of generating 
current for electric lighting and power purposes for field work- 
shops. 

The set consists of one of the standard-type Austin engines, 
with four separate cylinders coupled direct to an 18-k w. generator. 
The engine, which is provided with a governor in order to secure 
a constant speed, is fitted with magneto ignition, and is adapted to 
work with either petrol or paraffin ; the former is used on starting 
up, and paraffin when the engine becomes warm, the heat of the 
exhaust manifold being utilised by means of a “muff” in con- 
junction with the gas admission pipe, to assist in the vaporisation 


FiG. 5.—SwWITCH PROPERLY CLOSED ; CON- 
TROLLER MOVED INTO SPEED POSITION. 


of the heavy oil. An interesting feature of the plant is the method 
of cooling the cylinders; in place of the large tank of water 
usually employed for this purpose in stationary engines, an ordinary 
motor-car type radiator is employed, this being mounted on a 
separate bedplate and fitted with an enclosed fan driven by a 
&mall electric motor in order to maintain a strong current of cool 
air through the tubes of the radiat.r ; flexible armoured hose is 
used to conduct the water from the engine cylinder to the radiator 
and vice versa, the circulation being assisted by means of a mall 


Fic. 6.—AUSTIN FIELD-WORKSHOP ELECTRIC GENERATING PLANT. 


a sector C, which prevents the main switch being closed except 
when the controller and all the selectors are at the neutral point. 
The switch handle, which is connected with a lever D, is also 
provided with a pawl E, which, to fully close the switch, must 
first pass through the alot in the sector. Should the controller be 
in any other position than neutral, the pawl and slot no longer 
coincide, so preventing the switch being closed. The arrangement 
does not prevent the current from being switched off at any 
position, as, the pawl being held forward by a pressure spring, the 
switch lever can be dropped at any moment, and independently of 
the controller. 

The arrangement, which is quite simple and inexpensive, should 
be the means of preventing many an accident, especially having 
regard to the fact, mentioned above, that it can be freely adopted 
by any user or maker of electric motor vehicles. 


Austin Field-Workshop Electric Generating Plant. 


In & reoent issue we briefly described the compact little eleo- 
tricity generating set which the AusTIN Moro Oo., LTD., of 


pump. As will be seen in fig. 6, the set practically comprises four 
units—the engine and dynamo, the radiator and fan, and the 
paraffin and petrol tanks, the latter being mounted on stands in 
order to give the necessary flow of the liquid fuel to the carbu- 
retter, an arrangement which enables the plant to be quickly set 
up in any desired position. 


Rochdale.—Having regard to the abnormal conditions 
of working and the rapid increase of the requirementé of existing 
consumers, the Electricity Committee has decided that it cannot 
recommend the connection of any further large consamers at 
present. Mr. S. L. Pearce is to report upon the provision at the 
existing works to meet the increasing demand for energy, and to 
advise as to the charges for the supply of electricity for power 
purposes, 
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KRUPP'8 PATENTS FOR MAGNETIO SEPARATORS, 


IN the Patents Court, ou Friday last, before the Controller, Mr. 
Temple Franks, and the Deputy Controller, Sir Cornelius Dalton, the 
Rapid Magnetting Machine Co., Ltd., applied for a licence to use 
three of Krupp's patents for a magnetic separator for treating ores. 
The patents are Nos. 14,082, of 1908, and 29,280, of 1911, in the 
mame of Georg Ullrich, and 4,595, of 1918, in the name of the 
Fried. Krupp Aktiengesellschaft Grusonwerk. 

The patents cover a device for extracting from amid the 
material in which it is found wolfram, the ore from which tung- 
sten is derived. Wolfram is mined largely in the Cornish mines 
in combination with tin, and was at one time regarded merely as 
an impurity presenting considerable trouble to tin smelters. The 
material being feebly magnetic is susceptible of high intensity 
ees treatment through an apparatus to which the patents 
apply. 

Mr. Hunter Gray appeared for the applicants; Sir George 
Croydon Marks, M.P., for Messrs, Edgar Allen & Co., Sheffield, who 
opposed the application, and Mr. Rushen, of the firm of Messrs. 
Haseltine, Lake & Co., for the patentees. | 

Mn. HUNTER GRAY said he supposed Messrs. Edgar Allen & Co. 
also proposed applying for these patents. 

BIR GEORGE intimated that he intended applying for a dozen 

: te in connection with this machine at a future date, and he 

d not know how the Rapid Magnetting Machine Co. thought 
they could get on with only three. They were already manufac- 
turing to the order of the Government. í 

Mr. GRAY went on to say that the applicants were incorporated 
in 1903, a British company with British capital, and were the only 
firm in the British Empire that specialised in magnetic separators. 
The principle of the machine applied for was that of a number 
of magnet poles placed in a ring over which rotated a disk-shaped 
magnetifable body. The electromagnets below, with attached pole- 
pieces, were excited by coils, and a rotating shaft, to which 
the upper ring or disk-shaped armature was attached, ran through 
the centre of the circular iron body which carried the magnets, 
Between the magnets and the armature rotating above them, the 
material, from which the metal was to be drawn, was fed in from 
a hopper. Round the under side of the revolving piece went con- 
centric magnetisable, axially-adjustable rings, wedge-shaped below, 
at graduated distances from the magnets. The outermost ring- 
edge was the furtheat away from the horizontal pole surfaces, and 
therefore produced the weakest zone in the magnetio field. This 
attracted particles of the highest permeability, whereas the inner 
ring-edge was nearest the pole surfaces, produced the strongest 
zone, and consequently attracted substances of lower permeability. 
Thus the material was graded. Midway between the magnets, the 
attracted particles fell off the rings, the place of minimum mag- 
netic intensity having been reached, and were carried away in 
different directions in their separated and graded form. 

In the 1911 patent the armature-rings, as they were called, were 
fixed and the field below was fixed, and there was a curious 
sig-zag-shaped trough running from the centre, through which the 
ore travelled. It was this trough now that revolved. The result 
was that the ore did not " stick," but it was carried away equally 
in graded sizes, It wasan adjustment of the same principle and 
an improvement, and it was called the dry treatment. There was 
a farther modification, known as the wet treatment, where water 
was played upon the points of the wedge-shaped rings, to drive 
off the ore as it got out of the field. 

SIR GEORGE : Mr. Thompson, who will give evidence directly, 
has written a letter, which has appeared in the technical journale, 
casting doubt on the special value of this machine; why, then, 
does he come here and ask you to give him a licence to make it? 

Mr. GRAY: Because the public want it—misguidedly and 
foolishly they want it—and his firm have more experience than any 
other for making and selling it. They suggest the usual royalty 
of 5 per cent. on the selling price, and will give an undertaking 
that the price at which they sell shall be, at most, not more than 
the price charged by. the patentees before the war. 

Mn. H. HUBAND THOMPSON, the applicants’ managing director, 
giving evidence, said magnetic separators had been the exclusive 
business of the Rapid Magnetting Machine Co., Ltd. Sir George 
Marks wae wrong if he suggested that he ridiculed. the German 
machine. 

Sm GEORGE Marks: If Messrs. Edgar Allen & Co. may have a 
licence for a 5 per cent, royalty, too, that will simplify matters 
considerably. We are prepared to develop the sale. 

The CONTROLLER said that as far as he was concerned both 
applicant firms should have a licence, 

Mr. THOMPSON said that it was an extraordinary thing that the 
Government had not & British magnetic separator at the Imperial 
College of Science at South Kensington. 

The CONTROLLER: The old story one hears here from time to 
time—no trouble taken by the British manufacturers to push their 
inventions. 

Mr, RUSHEN, on behalf of the patentees, desired an adjourn- 
ment to bring into the Court Mr. Walter Sully, whose wife's 
daughter was the inventor Ullrich's wife, to say he had practically 
concluded arrangements, when the war broke out, for erecting a 
manufactory forthe supply of these machines in this country. 
He was to have paid a royalty of 30 per cent. | 

The CONTROLLER said he thought the application satisfactory. 
The only question was the royalty, and he should hear more about 
that next week. In the publio interest he thought it advisable 
that the machines should be made in this country, and clients’ 


letters which he had seen showed the estimation in which it was 
held. The applicants desired to say: We can supply an efficient 
British designed machine, but if any customer is unpatriotic enough 
to require another type we can give him it." Their position was 
quite intelligible. The machine must be made in this country to 
meet the demands, and that being the position, he thought the 
Rapid Magnetting Machine Co., Ltd., should have their licence. 
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MUNITIONS APPEAL CASE. 


IN the King's Bench Division, on April 7th, Mr. Justice Atkin 
heard an appeal by a firm of micanite and insulator makers from 
the decision of a Munitions Tribunal that they were not an engin- 
eering firm within the meaning of the Munitions of War Act, and 
therefore it was unnecessary for an employé to have a certificate 
on leaving their employ. 

Mr, ALEX. NIELSON, appearing on behalf of the appellanta, said 
that they were the makers of insulators and insulating materials 
for dynamos, Ko., and much of their work was for Government 
contracts. During the last day or two workers in that trade had 
been put in the exempted list, and skilled men in the Army had 
been fetched back. The appellants’ works were the only works of 
any substance to make micanite in this country, and he argued 


that this brought them under the definition of munition works. 


Mr. Comyns Carr appeared for the Ministry of Munitions, Evi- 
dence was called. 

In his judgment, his Lordship said the finding of the Tribunal 
was that the appellants’ business did not consist wholly or mainly 
of engineering, and therefore a leaving certificate was not neces- 
sary. But the appellants had tendered evidence to indicate that 
their business was of a wide and different kind, and he was satisfied 
from that that they were engaged exclusively in making by means 
of machinery, articles which were the necessary parts of dynamos 
and other machines which were used for war purposes and for the 
production of power. Under those circumstances the question 
arose whether it was right or wrong to find that they were not 
engaged in engineering. The meaning of the word “ engineering " 
had to be read in connection with the definition of munitions 
works in the Act, That definition applied to a factory or workshop 
engaged in manufacturing arms, and explosives, the repair of 
arms, naval and militery buildings, and the supply of light, heat, 
water and power to such buildings. Having regard to this he 
came to the conolusion that the finding of the Tribunal was 
incorrect, and that their decision must be set aside. The appeal 
was brought purely for the purpose of obtaining a decision as to 
their actual position, and was, therefore, a test case. 


CoAL MINES ACT: PROSECUTION, 


AT Merthyr, last Friday, the hearing was resumed of the sum- 
monses against Mr. W. W. Green, agent, and Mr. H. Thomas, 
manager, of Hill's Plymouth Co.'a Collieries, for offences under the 
Coal Mines Regulation Act, namely, failing to keep the plant in 
proper condition. After evidence had been heard respecting a 
length of bare cable, Mr. Vachell, for the Home Office, dealt with 
the charges of failing to earth a switch, instrument cover, and 
lampholder. He said that they were simply types of a number of 
offences of a similar character. Mr. H. Thomas, the manager, 
said he was under the impression all the parte mentioned had been 
earthed. It was the electrician's work to see that the earthing 
was done. He did not think Mr. W. J. Charlton, one of the 
inspectors, pointed out 170 unearthed pieces of apparatus, though 
he might have pointed out 90 unearthed lampholders. 

According to the Western Mail, the next summons was that 
"the switchgear and all terminals, cable ende, cable jointe, and 
connections of apparatus, had not been constructed and installed so 
that all live parts should be so protected or enclosed as to prevent 
accidental contact by persons and danger from arcs or short cir- 
cuits, fire, or water.” 

Evidence was given by Mr. Charlton that there was a place in 
the colliery where there was no switch, and also no automatic 
means for cutting off the electrical pressure. At this place there 
were five lamps, and Rees Thomas, electrician, who was called for 
the defence, said these were only temporary lighte, and the matter 
had been overlooked. 

Giving evidence in support of the summons, “ Cables not pro- 
tected by metallic covering where pressure exceeds low pressure, 
Mr. Charlton said that at the No. 2 Pit he found a space of 41 ft. 
where there was no metallic protection for the cable, and evidence 
was also given in support of the summons that unarmoured 
cables were not hung on proper insulators. 

The hearing was adjourned. 


Patents and Alien Enemies.— Application has been 
made to the Board of Trade by Messrs. Edgar Allen & Co., Ltd.. 
Sheffield, for the avoidance or suspension of Patents No. 14,082/03, 
granted to Ullrich; and Nos. 17,459/09, 29,201/11, 29,224/11, 
29,230/11, 4,595/13, 14,426/13, 14,427/13, and 21,355/13, granted to 
Fried. Krupp, A.-G. Grusonwerk. 


Japanese Electric Wire Exports.—One result of the 
war is seen in the development of the Japanese export trade in 
insulated electric wire ; a return was recently issued showing that 
the shipments from that country during the 11 months ending with 
November last attained a value of £80,500, as compared with only 


431,600 in the corresponding period of 1914, 
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BUSINESS NOTES. 


Catalogues and Lists.—Messrs. SIMPLEX CONDUITS, 
LTD., Garrison Lane, Birmingham.—Sixteen-page pamphlet con- 
taining illustrated particulars and prices of lanterns and reflectors 
suitable for industrial lighting. The types shown include enclosed 
lanterns for half-watt lamps, semi-indirect half-watt fittings for 
office and public interiors where glare would be objectionable. 
Several tyres of anti- Zeppelin reflectors, of which many thousands 
have been eold during the last few weeks, are shown, as well as a 
new concentrating reflector specially designed for workshop and 
office local lighting, and large reflectors for the larger types of 
half-watt lampe specially made for positions where it is proposed 
to replace arc lamps. 

REASON MANUFACTURING Co, LTD.. Lewes Road, Brighton.— 
New catalogue, complete, with the exception of the street lighting 
fittings section, which will be ready shortly. The five sections now 
before us consist of a number of well illustrated leaflets filed in an 
expanding binder case, They deal respectively with electrolytic 
meters, maximum demand indicators, hand and electrically-wound 
time switches, fuse-boxee, current limiters, kc. In a number of 
cases dimensioned diagrams appear, and all prices are very boldly 
printed. Complete prices of the instruments are stated; as extras 
only such devices as are not necessary to the successful working 
of the various instruments are given. 

The BRITISH THOMSON. HoUSTON Oo., LTD., Rugby.—Descriptive 
list No. 7,201 giving particulars and dimensions of small- power 
motors for A.C. and c.c. 

SwEDISH GENERAL ELECTRIC, LTD. London, W.O.—Three 
illustrated catalogues dealing respectively with split-phase motors, 
single-phase motors and A. C. fans of Century U.S.A. types. 


Book Notices.— Journal of the Institution of Elec- 
trical Engineers.” 
issue contains the following papers: — "Continuous - current 
Railway Motors," by Mr. E. V. Pannell ; " Application of Telephone 
Transmission Formule to Skin Effect Problems,” by Prof. G. W. 
Howe; "Magnetic Behaviour of Iron at very High Frequencies,” 
by Mr. N. W. McLachlan ; "Duplex Balances on Long Submarine 
Cables," by Mr. W. Judd; Notes on Electrical Work in Austra- 
lasia,” by Mr. C. J. Calman ; and a Report on Insulating Oils. 

"On the Relation of Imports to Exports.” By Mr. J. Taylor 
Peddie. London: Longmans, Green & Oo. Price 58. net. 

‘Technological Papers of the Bureau of Standards.” No. 62. 
„Modern Practice in the Construction and Maintenance of Rail 


Joints and Bonds in Electric Railways.” Washington : Govern-. 


ment Printing Office. 

"Quarantining Germany: A Common-sense Precaution.” By 
P. J. Ford. Glasgow: J. Maclehose & Sons. Price ld. 

"Continuous-Current Engineering." By A. Hay. 
Constable & Co. Price 6s, 6d. net. 

„The Dynamical Theory of Gases. (2nd edition). By J. H. Jeans. 
London: Cambridge University Press. Price 168. 

„Alternating Currents.” By H. R. Kempe. London: Crosby 
Lockwood & Co. Price 38. 6d. net. 


Russian Trade Possibilities,—The Electrical World 
states that Mr. Marcus Stowe Hill, who recently returned from a 
seven months’ stay in Europe as the representative of 18 large 
Middle West manufacturers, reports excellent trade poseibilities for 
electrical goods in Russia. The markets of the country, he said, 
are absolutely bare. The merchants are hungry for American 
goods, and American Consuls are flooded with inquiries as to where 
all kinds of manufactured articles can be purchased. Orders for 
great quantities of telephone and telegraph apparatus and for tons 
of wire are awaiting American manufacturers. There is an 
exceptionally strong demand for small motors from 1 H. P. to 4 H. P. 
Electrical equipment for demonstrating purposes in schools, X-ray 
apparatus, batteries and absolutely all kinds of electrical supplies 
are wanted in large quantities. Mr. Hill said that when he left 
Petrograd there was not a dry ocell in the city to be purchased, and 
be repeats that the market shelves are practically bare of every - 
thing. Between 125,000 and 150,000 resident German merchants 
and manufacturers have been sent to Siberia, and the Russians are 
anxious that Americans should take their place, They are offering 
to provide three-fifths of the required capital investment if 
Americans will furnish the other two-fifths and the brains to 
establish American manufacturing plantes in Russia, Mr. Hill has 
been working in Russia on a basis of sales direot from manufac- 
turers to dealers, eliminating the commission system, under which 
Russia has been greatly handicapped. In the purchase of manu- 
factured articles at the present time it is not so much a matter of 
price as it is one of getting the goods, for the prices being quoted 
by American manufacturers, while very substantial, are never- 
theless considerably under what the German merchants, acting as 
jobbers in Russia, have heretofore charged for the same articles. 
The Russian credit, Mr. Hill said, is not only unquestionable but 
there is a great abundance of ready cash in the country, more so 
at this time than ever before. This is on account of the fact that 
the use of vodka has been abolished. 

“American manufacturers have, he stated, a great advantage 
over British manufacturers in shipping goods to Russia in that 
the latter must make application to the War Office for permission 
to export. At the least, it is threa months before they get a 
decision, and permission may then not be granted. American 
manufacturers thus receive a tremendous advantage on time of 
delivery, which is one of the very important considerations under 
present conditions, The Russians are prepared to pay the price 
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because of the shipping difficulties, and they will furnish bankers’ 
irrevocable confirmed credita with each order. Any firm contem- 
plating granting a sole agency to a Russian is warned by Mr. Hill 
to investigate the standing of the individual very closely before so 
doing, to determine whether he intends to use this agency or to 
sell it. He says that a great many sole agencies are passed around 
from one man to another, none of whom knows anything about 
the business involved or cares to do 80, since he only intends to 
sell the agenoy for $2,000 or $3,000 to the next man. Mr. Hill 
urges that no agency be granted until the reliability of the pro- 
posed agent has been positively established," 


Machine Tool Association.—The annual report of the 
Machine Tool and Engineering Association shows a membership of 
184. The matter of date of the next exhibition being dependent 
upon the coming of peace, cannot yet be settled definitely. “In 
view of the fact that the existing classifications of machine tools 
for Customs purposes is very imperfect, in consequence of which the 


Board of Trade returns are very misleading, representations have 


been made to the Board of Trade, and a promise has been given that 
the matter shall receive attention after the war, during which no 
alterations are being made to the classifications.” * Negotiations 
have been opened with the British — Eleotrioa] and Allied 
Manufacturers’ Association with a view to the re-adjustment of 
certain trading practices as between machine tool makers and 
electrical manufacturers. While it is not possible to continue 
usefully the negotiations at present, it is proposed to resume them 
after the war. A recommendation was made to the members as to 
the attitude to be adopted to firms having connections, direct or 
indirect, with alien enemies,” | | 


Russian Trade Exhibitions.—A Reuter dispatch from 
Petrograd states that the Odessa branch of the Anglo-Russian 
Chamber of Commeroe, with a view to the improvement of economic 
relations between Great Britain and Russia, has decided to open an 
exhibition of Russian goods in London, and an exhibition of British 
goods in Odessa. 


LIGHTING AND. POWER NOTES. 


Accrington.—ProproseD ExTEnsions.—At the Council 
meeting, last week, Mr. Ashworth moved that certain alterations 
and additions at the electricity works be referred back. He thought 
they ought to extend on a new site, and not spend money on the 
present works; he also urged the calling in of an expert. 0 
Higham explained that in going in for steam turbo- generators they 
were reverting to lines adopted by all the Councils in the country ; 
they departed from orthodox lines when they went in for gas engines. 
With steam turbo- generators and the present lodge and a water 
tower, they would have sufficient capacity to deal with 4,000 Kw. of 
plant. The amendment was lost. 


Argentina.—A public electric light service has been 
inaugurated at Diamante (Entre Rios). 

The Ministry of Finance has authorised the Direccion-General 
of the Port of Buenos Aires to arrange with the Compania Italo- 
Argentina de Electricidad for the suspension of the work of 
renewal of lighting material for a period of three years, This 
decision representa a saving of $23,000 gold per annum, so long 
as the arrangement subsiste. 


Bacup.—BoLk SurPLVY.— The Rawtenstall Corporation 
has offered to continue the supply of energy to Bacup from the 
end of the first period of five years (August 2nd next), on existing 
terms, and the matter has been referred to a Sub-Committee. The 
Rawtenstall T.C. has also given notice that from the lst inst. the 
basis price of coal for the purpose of charging large power con- 
sumers has been further advanced Ils. per ton. : 


Beckenham.—The Council has decided that in future 
the charge for electricity used at the various hospitale and hostels 
in the district shall be at the rate of 3d. per unit. 


Birkenhead.—Loan Sanction REFuseD.—The L. G. B. 
has refused to sanction the borrowing of a loan of £6,400 for high- 
tension plant, mains, &c., on the ground that the ns cannot 
be regarded as complying with the official stipulations. 


Bolton.—Loan SAN CTION.— The L. G. B. has sanctioned 


the borrowing of £2,281 for purposes of the electricity under- 
taking. 


Bradford.—PrLaAsT Extensions, &c.—The Electricity 
Committee has come to an agreement with Mesars. Jeremiah 
Ambler & Sons, with reference to a bulk supply of electricity. The 
electrical engineer's estimate of the cost of extensions to the boiler 
house and cooling plant at Valley Road electricity works. now on 
order or in contemplation, amounts to £053,113. The L.G.B. hae 
given formal sanctione to the borrowing of two sums of £20,102 
and £4,814 reepectively, parts of the above-mentioned sum of 
£53,113, and the Committee has decided to adopt the estimate, and 
to make application to the L.G.B. for sanction to the borrowing of 
£26,196, the balance of the sum of £53,113. 


o ————"M————————————————————————— ee 
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Carnarvon.—PRoPosED Loan.—Application has been 

made by the T. O. for sanction to a loan of £2,780 fora 100-Kw. 

Diesel engine set, with tnel pose tanks, ib poen Ko., ixi the 
electricity works. 


Continental.—Rvussta. ai is stated that, notwith- 
standing the war, the Russian Government is making prepara- 
tions for an extensive utilisation of the watercourses of Finland 
for the generation of electricity for lighting and power purposes. 

ITALY.—In connection with the destruction of the Conti elec- 
tricity works in the Val Brembana, it is reported in the Revista Tec. 
d’ Elettricità, that in consequence of the heavy snowfallan attempt 
waa made te shut down the supply, but a short circuit occurred 
which resulted in the enne. destruction of the plant, the loss being 
about a million lire. 


Dartford. — Loan Apruication.—The U. D. C. has 
applied to the L. G. B. for sanction to borrow a loan of £1,000 excess 
expenditure on extensions to the E.L. station and plant, and to 
cancel £75 not spent in connection with an overhead cable. 


Doncaster.—ELEOrRHIC PUMPING PLANT.—The Water | 


pumping plant 
3 of delivering water under pressure of 120 ft. head, at an 
estimated first cost of £300, and an annual cost of £840. 


Dungannon.—HosriraL Licutmnc.—The Co. Tyrone 
Tuberculosis Committee has decided to recommend the installation 
of an electric plant in the néw sanatorium. 


East . 5 U. D. » has 


India, — STREET LIGHTING. —The Caloutta Electric 
Supply . is Uf aa forward energetically the pre- 
paranana, r lighting Chowringhee with 900-c.P. half-watt 


— irintion of the Bombay cotton mills is. now nearly 
completed ; motors of: approximately 86,000 H. P. have been installed, 
divided amongst 26 mills, in addition to complete sub-station 

oon for 30 cotton mills and two flour mills.— Indian Textile 

ourna 

Indian iginsering states that the Ootacamund Manicipal 
Council has decided that the question of electrically lighting the 
town by suction-gas engine plant must V 
of the high price of the plant, and the probability that it might 
not be obtainable at all at present. 


London.—Westumeren.—The St. James's and Pall 
Mall Electric Light Oo. has advised the City Council that it 
m be compelled from June 24th next, to charge for electricity for 

the. ge for urposes at 4d. per unit net, It is not proposed to increase 

e for power supply. The Contracts Committee has 

the city engineer to report as to the practicability of 

. and using gas lighting, and the oost thereof, at those 
buildings now lighted by current supplied by the St. James 's Co. 

BATTERSEA.—The Electricity Committee has been in negotiation 
with the Fulham B.C. with reference to the supply of electricity 
in bulk under the terms of the g-up agreement. The elec- 
trical engineer reports that the test supply given by Fulham 
during January to March has been satisfactory, and the Committee 
is arranging gr : . of this supply during the year 
ending March, 1 


e SANCTIONS. - — The L.G.B. has 
sanctioned the borrowing of £30,000, repayable within 15 years, 
for equipment of sub-stations, and £10,000, repayable within 
10 years, for the provision of motors for hire. 

The Bducation Committee has acoepted an offer by the Eleo- 
tricity Committee with regard to the electric lighting of the 
Municipal School of Art extension. 


Nelson.—New PrLANT.—The electrical engineer has 
= instructed to obtain estimates for a complete turbo-generator 


Nuneaton.—Snubject to satisfactory terms being arranged, 
the T.O. has decided to extend the mains to Weddington Hall 
Hospital. It is anticipated that other consumers will be secured 


en route, 


Rathmines.—SrREET LieBTING.—The Urban Council 
has decided that every alternate publio electric lamp shall be 
left unlighted during the present financial year with & view to 
saving expense. 


Rotherham.—NRw PLAxr.— The Electric Light Com- 
mittee proposes to purchase an additional rotary converter to meet 
the demand from Tinsley, and has accepted an offer for the supply 
of such plant for £690, the money to be defrayed out of the renewals 


" 
A 


» - 


gc 1 — The T. C. has 
instruoted the Lighting Sub- Committee to consider the question of 
Blectrio lighting in certain main streets after the war; the public 
gardens have been 5 lighted for some time, but the streets 
are entirely gas lighted 


. South Africa. —A. domestic water scheme and electric 
lighting installation has been completed at Pietersburg, and Mr. 
Curtis, late town engineer of Wimburg (O. F. S.), has been appointed 
engineer. Mr. H. Hancock, of Klerksdorp, acted as consulting 
engineer, and Mr. R. Turnbull Mawdesley acted as his N 
tative on the oonstruction works. 


Stockton -on-Tees.— YEAR'S WORKING. —The 1058 on 


the Corporation electricity undertaking for the past year amounted 


to £1,008, against £651, as estimated. Sales of current produced 
only £9,120, being about . £680 short of the estimate, due to lighting 
ons, while for public lighting only £62 was received 


against the estimated £300. The total income was £9,509, instead 


of the estimated £10,325, the actual expenditure being £10,517, or 
4459 less than anticipated. For the current year a lose of £1,998 
is estimated for; expenditure is estimated at £11,680, the large 
increase in the item being due to the purchase of electricity in bulk. 
The revenue is estimated at £80 more than that received last year. 


Teignmouth.—The U.D.C. has decided not to object 


to the whole of the proposed electrical mains in Shaldon being 


overhead, subject to steél poles being used in certain streets, and 
to the proposed Shaldon Electrio Lighting Co-operative ied 


entering into ment with the Council on similar terms to 
the n Messrs. Purves, subject to euch modifications 
as may be necessary. 


Torquay.—During the past month 158,490 unite were 
generated at the electricity works, an increase of 29,695 units as 
compared with the corresponding month last year. For the year 
1915 the electricity undertaking shows a net prote of £1, 300, 
which has been expended on servioes. 


Wakefield, —Pn1c& Ixcreasx.—lIn view of the increased 


cost of ee else: the charges to power consumers are 


to be increased by 123 per cent, and cesh dissounte are to be 
abolished.  . 

U.S, 4.—The Great Western Power Co. has carried out 
an extensive investigation into the possibilities of electro-chemical 
development in the Oalifornian area which it serves, and a com- 
pany has now been organised, to be known as the Great Western 
Eleotro-OChemical Co., which is to erect an initial installation on a 
15-acte site at Pittsburg, Oal., to.produoe caustio soda and bleach- 
Da a: The plant will be the first of the kind west of 

e 


Walsall.—The Committee has decided to place certain 


sums reoeived on the sale of su ed plant to a special account, 
to be utilised in repayment of the outstanding debt on plant. | 

Wigan.—In connection with the proposed supply of 
current to the premises of the Northern Coarse Spinners, Ltd., the 
Electricity Oommittee has decided B apply for permission to 
borrow £781 for cable, switchgear and rmer. The motors 
and the eleotric lighting ting installation at the mill of the Coarse 
Spinners, Ltd. are being supplied by the Oorlett Electrical 
Engineering Co., Ltd., Wigan. Mr. H. Dickinson, oity electrical 
engineer, of Liverpool, is to report on the electricity undertaking 
for the fee of 150 guineas. 


Wolverhampton.—P.Lant Extensions, Loans, &0.— 


generating station m 


bunkers. &., £2,200 ; two water tabs 5 (40,000 Ib.), oom - 
plete with mechanical cal stokers, £8,000 ; feed, steam and blow-off 
piping for boilers, 2500 ; forced draught plant, £500; feed pump 
plant, £400; coal and ash-conveying plants, including ‘ash-bunker, 
£2,500 ; erecting a steel chimney on foundations already provided, 
£500 ; ‘contingencies, £1,560. The Committee further recom- 
mends that applioation be made for sanction to borrow the above- 
mentioned sum, and that it be authorised to invite and accept 
tenders for all necessary works. It is also proposed to make 
application for permission to borrow £6,600 for defraying PE 
ture to be incurred in connection with extensions to 
foreshadowed in the report. 


TRAMWAY and RAILWAY NOTES. 


Bacup,—Oonsideration has been given to proposals from 
the Rawtenstall Corporation for alterations in the tramway fares, 
but the Electricity and Tramways Committee is unable to agree to 
e proposals, holding that the increases would be paid entirely by 

aoup. 


Burnley.—The Tramways Committee has considered 


the question of the financial position of the undertaking, and 


has decided that the charges for all privileged tickets shall be 
~ {noreased by 7} per cent. 


: 
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Bradford.—YxzaAR's WoRkrNG.— The tramway manager 
has submitted a report showing the approximate result of the past 
years work of the tramway undertaking, The estimated total 
receipts were £334,315, an increase of £14,921 as compared with 
the previous year; the total number of passengers carried was 
74,000,000, an increase of 4,000,000 on the previous year's figures ; 
wages £129.318, show an increase of £9,182, whilst the department 
had paid & sum of £7,102 in war bonus, and £7,352 to dependents of 
employés who had joined the Forces, There had been an increased 
consumption of electricity in connection with the tramways, 
notwithstanding the fact that the car mileage was lees than a 
year ago—this being attributed to the larger loads, the severe 
weather conditiones, and the absence of many old and skilled drivers. 
This inoreased consumption will involve an amount of something 
like £1,000 being charged against the undertaking. Last year's 
car mileage was 6,199,601, a decrease of 172,109 miles, 

The Traffic and Fares Sub- Committee of the Tramways Committee 
of the Corporation has authorised the general manager (Mr. C. J. 
Spencer), to engage additional women conductors whenever male 
labour for the purpose is not obtainable. The tramway manager 
has received authority to equip an eleotric lorry, or to place an order 
for a suitable petrol chassis. In response to an instruction of the 
City Council for the Tramways Committee to report at the April 
meeting as to what it can do to doal equitably with all tramway 
fare steges in the city (including Great Horton), the Committee 
states that it will not be in a position to submit the desired report 
until the balance sheet has been prepared. ` 


Continental. — SPArN. — The Sociedad de Tranvia 
Urbano de Bilbao has applied for a concession to construct and 
work an extension to the existing tramway system in the town of 
Bilbao to the Barrio de Itali Barri. 


Croydom.—STRIKE.—A strike occurred on Saturday 
morning last among the drivers and conductors on the South 
Metropolitan Tramway Co.'s system running to Sutton. Tooting, 
Penge, &c., owing to two women receiving instruction in driving 
for test pu A restricted service was maintained over the 
week-end, the Tooting route being closed. 

Later information shows that the strike has spread to the 
employés of the Croydon Corporation tramways—who demand 
conoessions in to wages and hours—end a reduced servioe is 
being given on the Corporation lines. The Croydon authorities 
state that the increase in wages, and other concessions in their 
oase, would cost £10,000 a year, and would equal a 21d. rate on 
the town. The B. of T. intervened in the dispute on Tuesday, 
without result, and there appears to be a prospect of the strike 
spreading. 


Doncaster.—At a meeting of the T.C. laet week, 
at which the local rates were reduced by 4d., satisfaction was 
expressed at the success of the new Woodlands tramway route. 
In five weeks 23,006 passengers have been carried, and it was stated 
that a reduction of fares on the route was under consideration. 


. Edinburgh.—The Tramways Committee has reported 
against any immediate decision to adopt eleotrio traction on the 
tramways when taken over; the burgh engineer is to report on 
the matter at a later date. Councillor Allan has a motion before 
the Council urging the adoption of some form of electric traction 
when the company’s lease expires. 


Gateshead-on-Tyne.—The Town Improvement Com- 
mittee has received a letter which has been sent to the Gateshead 
and District Tramways Oo. by the B. of T., with reference to the 
accident on Bensham Bank, in which Lieut.-Colonel Von 
Donop, R.E.,-calls attention to the fact that a slight change in the 
position of Ravensworth loop would provide a better gradient for 
cars to stand on, and, further, recommends that motormen should 
not leave their cars during the journey. The Committee has 
written to the company, inquiring what action it was proposed to 
take, and the company has intimated its willingness to carry out 
the suggestions. The matter was left in the hands of the Town 
Improvement Committee with full power to act. 


Halifax.—Yerar’s Workrna.—The financial statement 
of the borough treasurer shows that the total income of the Cor- 


poration tramways during the past year has been £113,492 


(12°404d. per car-mile), whilst the expenditure has totalled 
£95,486 (10'136d. per car-mile), leaving a profit of £18,006, as 
compared with 417.052 for the precéding year. The number of 
passengers carried showed an increase of 1,316,932 at 91,024,003. 


Leeds, —From a statement which has been issued by the 
tramway department it appeara that the receipts for the 
year ending March 3let last (£175,661) show an increase of 
£11,150, as compared with those of a year ago. There has been 
a decrease in the car-mileage (9.405,121) of 117,616 miles, due to 
inabilitv to use the full stock of cars owing to enlistment of 
employé: The number of passengers carried showed an increase 
of 7,814,533 at 103,453,801. The receipta per ocar-mile (12°138d.) 
increased by 118d. 


London.— KENSINGTON. — The B. C. has been recom- 
mended to raise no objection to the proposal of the M. E. T., Ltd., 
to use trailer cars, on the understanding that such consent is for 
the period of the war only. 1 


Oldham.—YeEAR’s WorKING.—The returns of the tram- 
way department up to March 25th show, subject to audit, a profit 


of 43,985. OntheHollinwood extension £1,000 has been expended, 


and allowances to employés with the Colours have amounted to 
£5,225. Ald. Isherwood told his Committee, on April 6th, that the 
result was as good as the Committee had ever had. 


Rochdale.—Tramway LzAsE.—The Tramways Com- 
mittee has intimated that it cannot acoept the draft lease of the 
Milnrow tramways as returned and altered by the Milnrow D.C., 
and further suggests that the matter might be postponed until 
after the war. 

During the last year the total receipts of the tramway depart- 
ment amounted to £82,836, an increase of £4,477. The passengers 
carried numbered 13,705,871, an increase of 298,553, 


Rotherham.— ROLLING Stock PuRcHAsE.— The Tram- 
ways Committee has recommended the Corporation to exercise its 
option to purchase the additional 11 bogie tramoars from the 
Oldham Corporation. Repairs are to be carried out during the 
month to various parta of the tramway track. 


Stockport.—The Tramways Committee has decided to 
the offer of £600, made by the General Electric 
tion Oo., Ltd., for one of the Corporation's railleas trolley-'buses. 


Swansea.—OVERHEAD BREAKDOWNS.—The electrical 
engineer has reported on the number of breakdowns of overhead 
equipment on the Morriston section of the Corporation tramways 
during the past three months. He stated that practically all 
breakdowns were due to falling of guard wires. The tramway 
engineer reported that the steel guard wires originally installed 
had corroded to suoh an extent that the Tramway Oo. had decided 
to replace them on a section of about six miles with bronze wire. 


Swinton and Pendlebury.—Tramway LEASE.— The 
U. D. O. has, subject to the approval of the B. of T., decided to lease 
the tramways to the Salford Town Council for 21 years from 
January lat, 1905. 


Warrington.—The free use of the tramway cars and 
municipal omnibuses by soldiers, other than wounded soldiers in 
1 dress, is to be withdrawn, because the privilege has been 
abused. 


TELEGRAPH and TELEPHONE NOTES. 


France.—The French Government has drawn up a Bill 
to be presented to Parliament, providing for an outlay of over 
120,000,000 fr. for the improvement and extension of the tele- 
phone system of Paris, A technieal Commission has been appointed, 
and has handed in its report. The chief provisions of the proposed 
scheme are as follows :—The construction and equipment of six 
large new telephone exchanges in Paris ; the enlargement of three 

telephone exchanges; the introduction of new multiple 
switobboards for 12,600 lines; the installation of automatic 
meters in the Paris exchanges; and the laying down of long- 
distance subterranean lines, 


The Telephone System.—Last month the laying of an 
underground cable between Londón and Liverpool was completed. 
Considerable progress has been made in restoring the ovezhead 
telephone lines brought down in the storm. ' Of 600 lines 
going out of London which were down, 370 had already been 
repaired by last week-end. Just after the storm there were from 
40 to 60 important places in the country to which it was im 
sible to get through from London ; on Saturday the number 
been reduced to four.— The Times. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdare.— April 19th. U. D. C. Twelve months’ supply 
of lubricating and other oils, for the Electricity and Tramways 
Department. See "Official Notices" to-day. f 


Australia.—SyDNEY.—May 24th. N.S.W. Government 
Railways ard Tramways. 16/600-volt D.C. motors for tramway 
stores, Randwick.” 

April 26th. Victorian Government Railways. Car-lighting 


' material—cables, switches, fuses, &c.* 


May 1st. City Council. Meters and maximum-demand indicators. 
See “ Official Notices April 7th. 

May 10th. Victorian Government Railways, Motor-generator 
set and accessories for battery-charging of baggage trucks.“ 

May 17th. Victorian Government Railways. One 2-ton elec- 
trically-operated goods elevator for Jolimont car-shed.* 


Manchester.—April 17th. B. of G. Electrical materials 
for Withington Institution in connection with the additional 
electric lighting of the main side of the establishment. Particulars 
from the acting master at the Institution, Nell Lane, West Didsbury, 
Manchester, . 
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New Zealand.—June 23rd. Oamaru Borough Council. 
Overhead mains and street-lighting equipment (Contract No. 2); 
power-station equipment (Pelton wheels, alternators, xo.) (Contract 
No. 3) ; service meters (Contract No. 4); line transformers and 
socessories (Contract No. 5).* 


North Africa.— May 30th. Sixty years’ electric tram- 
way concession for Melilla; work to be completed in two years. 
Tenders to Direccion General de Obras Publicas, Ministerio de 
Fomento, Madrid., The Board of Trade Journal conteins some 
further particulars, 

Salford.—April 17th. Electricity Committee. Switch- 
gear for 5,000-Kw. sub-station equipment, See ‘ Official Notices 
April 7th. 

Walthamstow.—April 26th. U.D.C. Water-softening 
plant for the Electricity Department. See "Official Notices " 
April 7th. 

Warrington.—April 26th. Electricity and Tramways 
Committee. Boiler plant and economiser. See Official Notices" 
April 7th. 

West Hartlepool, — April 28th. Electricity Depart- 
ment. Two water-tube boilers with superheaters and mechanical 
stokers. See “ Official Notices” to-day. 


Specifications for the items marked * can be seen at the Board 


of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Belfast. — Messrs. Venner Time Switches, Ltd., have 
received a contract from Belfast Corporation for automatic time 
switches for a year. 


Bradford.— The Electricity Committee has accepted the 
tender of Messrs. Haywards, Ltd., for glass flooring, and that of 
Meeers. Redpath, Brown & Oo., Ltd., for constructional steelwork 
required at the Valley Road electricity works ; also offers for plant 
for the Valley Road works as follows: 


Musgrave & Co., Ltd.—Induced-draught plant and two steel chimneys, 
Electromotors, Ltd.—Three 60-8.#.P. pipe-ventilated fan motors. 
Ferranti, Ltd.—Two 250-x.v.a. transformers. 


Burton-on-Trent.—T.C. Jonathan Longbotham and 
Bons are to supply 4,000 tons of ooal to the Lighting Department. 


Gillingham (Kent). — T.C. Coal for the electricity 


works :— 

Household soreenings, Gillingham Co.operative Society, 90e. per ton; 
ditto, Anderson, Cornelius & Snow, Ltd., 20s. 6d. per ton; 900 tons 
Baddesley Hs. nutty slack, Clewes & Co., 26s. 8d. per ton; Welsh 
coal, J. Gill & Son, 80s. 9d. per ton. 


Gloucester, — T.C. Tramway points and crossings : 
Edgar Alien & Co., Ltd., £2,500, 


London.— HAuMERSMTrH.— The Electricity Committee 
recommends the acceptance of the offer by Messrs. Cory Bros. to 
supply 100 tons weekly for six months of Aberolwyd ooal, at 
23s. 6d. per ton. 


Meter Contracts.—Messrs. Chamberlain & Hookham, 
Ltd., have received contracts for electricity meters for the ensuing 
12 months from Pembroke, Walthamstow and Bermondsey. - 

The Electrical Apparatus Co., Ltd., has received a contract for 
a year’s supply of electricity meters for the borough of Basingstoke. 


Nuneaton.—T.C. Coal for the electricity works for 


a year :'— 
Haunchwood smudge (1,000 tons), Wm. Jeffcoate, Ltd., 9s. 6d. per ton ; 
Ansley Hall smudge (1,500 tons), Mr. Geo. Smith, 9s, 6d. per ton. 


Sheffield.—City Council. The following tenders are 


recommended for acceptance :— 


W. Marlow & Sons, Ltd.— Ereotion of electricity sub- stations: Sidney 
Street, £1,011; Stanley Street, £1,216. 

Mortimore, Lyon & Co.—Increasing efficiency of the six-cell unit at 
Lumley Street destructor by 75 per cent., £1,029. 


Edison Acoumulators, Ltd.—Three-ton wagon, £1,900 ; two-ton wagon, . 


1, 


Sunderland, — The T.C. on Wednesday accepted the 


following tenders :— 


Baboock & Wilcox.—BSuperheater tubes. 

G. & J. Weir.—Impellers for boiler feed pumps. 

I.R., G.P. & Telegraph Works, Ltd.— Insulating tape. 
Dussek Bitumen Co.—Box compound. 

W. Simpeon.— Hand - carts. 


Swansea. — Council. Ferranti, Ltd., at £66, for a three- 
phase transformer for supplying a new school. 


Wimbledon.—The Electricity Committee considers it 
undesirable to enter into contracts for supplies during the ensuing 
year. The borough electrical engineer has obtained offers from 
certain firms for the supply of various goods and materials, which 
the Committee recommends for acceptance, and alse that the 
remainder of the supplies required should be purchased as and 
when required at the lowest prices obtainable. 


Wolverhampton.—The Electricity Committee recom- 


mends the T.C. to acoept the following tenders :— 
Brush Blectrical Engineering Co.—T wo 800-kw. transformers, £899 10s. 
Reyrolle & Co.—Switchgear, £796. 
Stirling Boiler Co.—Two Stirling boilers, two super-heaters, and two sets 
of mechanical stokers, £8,222 


FORTHCOMING EVENTS. 


Institution of Mechanical Engineers.—Friday, April 14th. At 6 p.m. At 
Great George Street, B. W. Paper on Theory and Practice in the Filtra- 
tion of Water," by Mr. W. Clemence. 


Physical Society of London.—Friday, April 14th. At 6 p.m. At the 
Imperial College of Science, South Kensington, 8.W, Papers on The 
Variation of Resistance with voltage at a Rectifying Contact of two solid 
conductors with applications to the Electric Wave Detector,” by Mr. D. 
woe ana “The Electrical Capacity of a Gold-leaf Eleotroscope," by Mr. 

. Barratt, 


Chief Technical Assistants“ Association.—Saturday, April 15th. At8 p.m. 
At the Tavistock Hotel. Discussion on The Advantages and Disadvan- 
tages of Various Systems of Laying Mains." 


Royal Institution of Great Britain.—Friday, Apri] 14th. At 5.80 p.m. At 

~ Albemarle Street, W. Lecture on The Genesis and Absorption of 
X-rays," by Prof. Sir J. J. Thomson. 

Saturday, April l5th. At 8 p.m. At Albemarle Street, W. Lecture 

(VI) on“ Radiation from Atoms and Electrons,” by Prof. Bir J. J. Thomson. 


Institution of Civil Engineers.—Tuesday, April 18th. At 5.80 p.m. At 
Great George Street, S. W. Annual general meeting. 


Post Office Telephone and Telegraph Society of London.—Tuesday, 
April 18th. At 8.80 p.m. At the I. E. E., Victoria Embankment. Paper on 
* Telegraph Tariffs and Economico Needs," by Mr. J. Lee. 


NOTES, 


Easter Holidays,—O wing to the Easter Holidays, the 
ELBOTRICAL Review for Friday, April 21st, will be published on 
Wednesday, April 19th. All matter for both the editorial and 
advertisement pages for that issue should be in our hands at the 
earliest possible moment. A notice regarding the latest times for 
advertisements to be received, appears in our advertisement pages 
to-day. 


Foreign Trade.— TRR Marcu FIGURES.—The fol- 
lowing are the electrical and macbinery figures given in the 
official returns for March :— 


IMPORTS. 
Electrical goods and appa- Month Ine, Inc, or dec. 
ratus, excluding of or to date compared 
machinery and un- March deo. with 1915, 


insulated wire. . £115,409 + £47,783 + 8137,236 
Machinery. .. 686,507 + 108,419 + 225,891 


EXPORTS. 
Electrical goods and appa- 
ratus, excluding 
machinery and un- 
insulated wire ... .. 328,173 + 51.208 + 186,011 
Machinery eee T TD 1,424,140 =e 166,294 -— 110,860 


Gas v. Electricity.—An Indian contemporary quotes 
a recent article in the American Gas Age, which sums up the 
resulte of an investigation as follows :—'' It can be said that there 
is no question but that gas lighting stands behind electric lighting 
in every respect, for the latter causes no vitiation of the air, 
develops no humidity and moisture and produoes little heat." It 
appears from the results of experiments that the claims for superior 
ventilating effect of gas are unfounded. The tests made were 
various, one of these being the cooking of sauerkraut in the room, 
and then observing how long the odour could be detected in the 
room. There was no difference in the room lighted by gas or 


electricity. Tests for CO; showed a higher percentage for gas, 


and two ourves illustrating the decrease of bacteria in the air, 
when subjected for a definite time to gas or electric lighting, 
showed little difference. 


Vacuum-Fused Silicon Iron.—In the Bulletin of the 
American Institute of Mining Engineers, Mr. T. D. Yensen, of the 
University of Illinois, has given the results of his experiments on 
vacuum-fused iron containing varying percentages of silicon. 
The experiments were made in an attempt to improve the iron 
used in dynamo-electrical machinery. The qualities desired were 
low hysteresis loss, high electrical resistivity (to reduce eddy- 
current loss), and high permeability. Previous experiments by the 
author had shown that pure electrolytic iron, melted and cooled in 
vacuo, possessed desirable properties in respect of high perme- 
ability (about twice that of the best commeroial iron) and low 
hysteresis loss. If the electrical resistivity of this iron, which in 
the pure atate is very low, could be increased without impairing ite 
magnetic properties, an excellent iron for electromagnetic purposes 
would be produced. Previous experiments by Prof. C. F. Burgess, 
at the University of Wisconsin, had shown that when melted in 
an atmosphere of carbon monoxide at ordinary pressures, pure iron 
absorbed about 0'1 per cent. carbon, and probably some oxygen, as 
the electric resistance increased more than would be expected from 
the carbon alone. The iron used in the present experiments was 
doubly refined electrolyticiron deposited from Swedish charooal iron, 
according to the methods of Burgess, The refined iron had the 
following composition :—Carbon, 0:006 to 0°01 per cent; silicon, 
0'0L per cent. ; sulphur, trace ; iron (by difference), 99 98 per cent. 
Previous experiments by the author had shown that carbon and 
boron, when alloyed with this vacuum-fused iron, lowered the 
magnetic quality, and they were thus undesirable where high per- 
meability and low hysteresis were needed. The present experi- 
ments with silicon gave opposite resulte, and seem to have produced 
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an iron which possesses very remarkable properties, highly desirable 
in iron for electrical machinery. 

The maximum tensile strength of 105,000 lb. per sq. in. 
(73:6 g. per eq. mm.) occurs with a silicon content of 4'5 per cent. 

With regard to the magnetic properties, the best alloys are 
obtained with about 0°15 per cent. and 3'40 per cent. silicon after 
annealing at 1,100? C. The maximum permeability for both of 
these alloys is above 50,000, and the hysteresis loss for Br 10, 000 
and 15,000 is about 300 and 1,000 ergs per cb. om. per cycle 
respectively. This hysteresis loss is à and 3 of the corresponding 
laes for commercial silicon steel. The most favourable annéaling 
temperature is in every case 1,100? C. | 

The specific electrical resistance increases about 13 miorohms for 
the first per cent. silicon added. For each additionel per cent. 
added the increase is about 11 miorohms. Consequently, the 
3°40 per oent. alloy mentioned above has a resistance more than 
four times that of the 0°15 per cent. alloy. 

By the vacuum process two silicon alloys have thus been produced 
that have very valuable characteristics : one low in silicon, not 
very strong, but extremely ductile, of high permeability, low 
hysteresis loss, and low electrical resistance; the other high in 
silicon, very strong, moderately tough, of high permeability, low 
hysteresis loss, and high electrical resistance. The properties of 
these alloys are summarised in the table below. The first is 
evidently suitable for use in places where high permeability and low 
hysteresis loss are the chief requirements, while the second alloy is 
suitable for electromagnetic machinery, principally transformers, 
where a low eddy-current loss is an additional requirement. 


PROPERTIES OF THE Two BesT IBON-SILICON 
VACUUM ALLOYS. : 


| 14 £ . E 
a = vf =. 2 9 E 4 Hysteresis E 
2 285885 e 82 lass loss. ergs/ 8 
a.) L. Gs lg 8 = aZ c.c./oyole, 0 
S 2 - — 8 2 Ba 82 y È 
V E sag) 3 
885 82| 25 9 33 E BSS) por por 2 
24 zZ B9" $8, 33 48 352 arne Bmaz =| | 
X Oz] 22 88 28 ' $ 10,000 15,000 
ý F F 
0:15 | 18,600 | 87,000, 56 | 90°0 Above 50,000 | 6,500 | 286* 916} |11'8 
8'40 | 58,000 76,500 21 | 285 | Above 50,000 6,500 | 280* 1,0951 | 48:6 


* From data recently obtained with rings these values may be 10 per cent. 
to 90 per cent. low. 
From data recently obtained with rings these values may be 5 per cent. to 


10 cent. h 
. — Met. and Chem. Eng. 


Institation and Lecture Notes, — Institution of 
Electrical Engineers.— The annual general meeting of the 
Institution will be held on Thursday, May llth, at 8 p.m., to 
receive and consider the accounts for the year ended December 31st, 
1916, and the annual report of the Council, and to eleot two 
auditors, pow . 

In view of the Government restrictions with regard to the supply 
of paper, and also owing to the great inarease in ite cost, the 
Counoil has decided to reduce the amount of matter in the Journal, 
and to publish it monthly, instead of fortnightly, until conditions 
ate again normal. 

At the meeting of the YORKSHIRE LOCAL SECTION on Wedueeday 
last, & paper was read by Mr. George Wilkinson on Electric 
Heating : Its Present Position and Future Development." 


Iron and Steel Institute.—The annual meeting will be held 


on May ith and 5th, at the Institution of Civil Engineers. After 
the presentation of the Bessemer Gold Medal to Mr. F. W. Harbord, 
F.I.C., and the delivery of the inaugural address of the President, 
Sir W. Beardmore, a number of papers will be read, including one 
by C. Benedicks, Ph.D., on " A New Thermo-Electric Method of 
Studying Allotropio Changes in Iron or other Metals.” The 
following new by-laws, as already proposed and amended, will be 
formally moved and voted upon during the proceedings : — 


1. In the event of a state of war existing between the United Kingdom and 
any other country or Btate, all members, honorary members, and honorary 
vice-preeidente who shall be subjects of such enemy country, or State, shall 
forthwith cease to be members, honorary members, or honorary vice-presi- 
dents of the Institute, but shey shall be eligible for re-election after the war in 
the usual maoner. l 

2. The Council shall have absolute power to remove from the list of members 
of the Institute the name of any member, whcther ordinary or honorary, for 
wilful contravention of the by-laws or for any other reason which seems to 
them eufficient, and such ordinary or honorary member shall thereupon cease 
to be a member of the Institute. 

The autumn meeting will take place in the same building on 


September 21st and 22nd. $ 


Electrical Association of Australia.—Recently in a paper 
read before the N S.W. Section, Mr. Wm. Corin, chief electrical 
- engineer of the N S.W. Pablic Works Dspartment, read a paper on 
the Power Requirements and Resources of N.S.W.," attention 
being particularly given to the applications of electricity. The H.P. 
of various types of stationary industrial prime movers in use in 
1913: was steam, 67,015 ; gas, 12,294; water, 77 : oil, 1.142 (total 
non-electric, 80,558 H. P.); electric, 35,885 H. P., excluding electrical 
power stations, At the beginning of the century the H.P. supplied 
by other forms of prime mover was 112 times that supplied by 
electric motors, in 1913 the ratio had been reduced to 21 times; 
the electric motor curve shows an accelerating upward tendency, 
while the non-electric curve indicates retardation in the rate of 
increase. He anticipates that in the next 16 yeara stationary 
industrial purposes will require 381,000 H.P. additional to 1913, 
i. e., a total of 197,000 H. P., of which 416,000 H.P. may be antici- 
pated to be electrical. He further estimates that this will require 
300,000 kw of plant and represent the use of 600 million units a 


ance, microhms. 


year, and points out that anything up to half this amount may be 
required for-electrochemical and electrothermic alone 
and the total may be largely increased. In 1913 there were in N. S. W. 
113 townships of 1,000 inhabitants and upwards, with a total 
population of 350,000, and by 1930 he anticipates that there will be 
170 such townships with half a million population. Assuming 
that these will demand an electric supply for lighting and amall 
power uses, he estimates a further demand of 15,000,000 units a 
year and a maximum load of 15,000 kw. If power were available 
on a comprehensive soale, a great impetus would be given to the 
use of power-using contrivances for all agricultural purposes. Mr. 
Corin considers that railways and tramways will require 185,000 
KW. additional, and suggests a total demand in 1930 for 700,000 Kw. 
or 1,860,000,000 units, He further deals with the coal and water- 
power resources of the State, mentioning that he is carrying out a 
syetematio preliminary examination of the whole of the water- 
power resources. | 

The Chemieal Society.—An extraordinary meeting of the 
Fellows ia to be. held on May 11th, to consider the question of 
removing from the list of members the names of nine alien 
enemies. In the annual report of the Council, presented to the 
Fellows on March 30th, it was stated that the Council, by a large 
majority, had decided that no steps should be taken in this direction 
until after the ceasation of hostilities; but the meeting, by a large 
majority, repudiated this. view, with the result above mentioned. 
The Fellows have not forgotten that the use of poisonous gas 
originated in Germany, and will for ever remain a foul stain on 
the fair fame of chemieal science. 


In an address to the HaLiFAx, N.., CoMMERCIAL CLUB 
recently, a scheme to harness the Bay of Fundy tides for the 


development of hydro-electric power was outlined. The proposal 


is to install tidal motors in Minas Channel, where the flow is 
between 9 and 11 miles an hour, by means of Which sea-water 
would be pumped up into reservoirs on the cliff top, subsequently 
being used tO develop a steady output of eleotricity in a power 
house at sea level. A snitable type of tide motor has already been 
developed experimentally. The most suitable power aite is at Cape 
Split, which is within 125 miles’ distance of most of Prince Edward 
Island, and about 85 miles from Halifax. It is estimated that the 
scheme would render 9 million E. P. available. 


Decimal Coinage and the Metric System.— The 
report of the DECIMAL ASSOCIATION for the past year, which was 
issued recently, draws attention toa distinct advance during the 
year in public (as differentiated from scientific) opinion in favour 
of the adoption of the decimal system of coinage and the metric 
system of weights and measures, especially in commercial ciroles. 
The severity of the handicap imposed upon our manufacturers by the 
use of two systems in the works and offices and by the complicated 
nature of the British system is emphasised, but it is pointed out 
as a hopeful feature of the situation that the war has familiarised 
our armies with the metric system, and after tho violent changes 
which the nation has already experienced it is more ready than 
formerly to entertain proposals of reform. In November last the 
Association circularised the Chambers of Oommeroe of the United 
Kingdom, inviting them to induoe their members to introduce the 
metric system into their own works, and received a favourable 
response, all the replies expressing oomplete agreement with the 
work of the Association. The use of metrio equivalents of all 
British standards in parentheses in recent specifications issued by 
the Engineering Standards Committee ia welcomed, and resolutions 
urging the general and immediate adoption of the metrio system 


. which were passed by the Council of the British Horological Insti- 


tute and the Committee of the London Wholesale Jewellers' 
and Allied Trades’ Association are recorded. The fact that last 
year no fewer than 38,373 metric weights and measures were sub- 
mitted for testing in the City of London, as compared with 1,741 
in 1914, to which we have already drawn attention, is quoted as a 
proof that the metric system is being more widely employed. The 
report further states that “the ELECTRICAL REVIEW haa been 
conducting an extremely useful canvass among electrical engi- 
neering firms in regard to the desirability of adopting the metric 
system in this country,” and reproducing the series of questions 
which we addressed to manufacturers, expresses gratification at 
the fact that there was a majority of four to one in favour of the 
general adoption of decimal coinage and the metrio system. A 
similar canvass institutedby Messrs. Richard Klinger & Co. amongst 
engineering and kindred trades produced a like result. 

The diversity of the systems of weights and measures in use in 
Egypt has led the British Ohamber of Commerce of Egypt to 
recommend the adoption of the metric system (which is already 
used in all Government Departments, public works, post offices, 
and railways). The coinage is already decimal, the Egyptian pound 
being divided into 100 piastres of 10 millièmes each (practically the 
system which we have recommended), and it is proposed by a very 
slight alteration to make the £E identical in value with the pound 
sterling. In January last the Second Pan-American Scientific 
Congress, sitting in Washington, U.S.A., passed a resolution urging 
the American Republics to adopt the metrio system for all pur- 
poses. All the South American Republics already use it, and our 
trade with them is gravely prejudiced by our neglect to quote in 
the terms which their peoples understand. The income of the 


‘Association has suffered through the effect of the-war, though a 


number of new supporters have joined it, and further support is 
urgently needed ; the address of the Association is Finsbury Court, 
Finsbury Pavement, E.C. 

With the report is issued a leaflet showing how decimal coinage 
can be adopted without altering the value of any of the gold and 
silver coins now in use in this country, The unit proposed is the 
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florin, the sovereign being the 10-florin piece ; the florin would be 
divided into 100 cents, and new nickel coins, of the values of 
10 cents (2}d.) and 5 cents (1}d.), would be introduced together 
with bronze coins denominated 4 cents, 2 cents and 1 cent, 
practically equal in value to the penny, halfpenny and farthing. 
In essence, the system is identical with that which we have 
recommended, for it retains the sovereign absolutely unchanged in 
value; whether the sovereign or its tenth part be regarded as the 
unit is purely a question of convenience. — 

At the spring meeting of the Lancashire, Cheshire, Cumberland. 
and Westmorland Division of the Incorporated Association of Head 
Masters, a resolution was passed urging head masters to emphasize 
the importance of the metric system, especially among boys who 
are leaving this year, and that special attention be devoted to 
practice in converting British into metric weighte, measures, and 
coinage. A Sub-Committee was appointed to suggest ways of 
discovering and overcoming existing objections to the introduction 
of the metric system. 

The Indian Tertile Journal states that the Karachi Chamber of 
Commerce, in reply to Government, which invited ite opinion on 
the reports of the Weights and Measures Committee, has replied 
that it is of opinion that any changes made should be in the 
direction of the decimal system. 


The Electrification of Fibres.— The research which 
is about to be undertaken by the Leeds University into the causes 
of the electrification of fibres and fabrics during manufacturing 
processes will cover various classes of fibre, commencing with silk, 
as the phenomena are most readily produced with this material. 
Great interest is taken in the scheme by manufacturers, many of 
whom have offered their assistance, Hitherto the endeavour has 
been to cure the trouble; in the present research the fundamental 
causes will be sought with a view to preventing its oocurrence. Wool, 
silk, cotton, and linen, says the Yorkshire Observer, all become elec- 
trified in the process of manufacture. The electrification of wool 
means that spinning from newly-made tops cannot be done satis- 
factorily. Sometimes tops have to be laid aside for at least a 
month before they are spun, and yarn is allowed to wait from 10 
to 14 days before it is used. The tops of the yarn have to be put 
aside to allow the fibres to lose the eleotricity set up by the friction 
incidental to their manufacture. 

Assuming a spinner to be producing 50,000 Ib. of yarn per week, 
and the price to be 8s. a lb., the amount involved is £7,500. 
In the event of the reduction by a week of the time the yarn has 
to be allowed to lie to get rid of the electrification of the fibres, 
the saving to the spinner in interest alone would be about £30 a 
week. What this would mean throughout the textile industry 
cannot be comprehended except by the imagination of an exoeed- 
ingly large sum of money. The importance of the forthooming 
investigation will therefore be apparent. Attempts have been 
made, and with a considerable amount of success, to overcome the 
difficulty by the humidification of mills, and many mills are fitted 
with plant to humidify the atmosphere for this purpose. Humidi- 
fication, however, is but a remedial measure after the electrification 
has taken place, The object of the research to be undertaken by 
Dr. Shorter is radical—an attempt is to be made to eliminate the 
electrification. Success in this direction will mean not only the 
saving in the direction already mentioned, but also the abolition of 
the expensive apparatus required by the humidification process, 
which has to be maintained and constantly kept in order. 

The investigation to be undertaken is to be traced to two lectures 
delivered to the British Association of Mill Managers some years 
ago by Prof. W. H. Bragg, formerly of Leeds University. 

. Visits will be paid to works to investigate the electrification of 
silk, wool, cotton, and linen, and evidence will be gathered with 
to the effect on the electrification of fibres of the following 
conditions :—(a) Dry and wet weather ; (5) east wind or south wind ; 
(c) frost ; (d) Monday morning—the effect of week-end rest, and 
the cooling and the drying of air. Steps will be taken to solve one 
fundamental point—namely, the question whether the difference 
between electrifiable and non-electrifiable specimens of the same 
species of fibre is a matter of electrical conductivity or surface 
struoture, To settle this question it will be neoessary to devise a 
method of measuring the conductivity of fibres, As in any case 
the oonduotivity will be very small, none of the ordinary methode 
will be applicable, and the deciding of this question will have an 
important bearing on the future course of the research. Thus the 
question of the effect of the nature and the quantity of the oil 
used for wool will depend largely on the solution of this problem. 
The research will have two main branches—the study of the means 
of getting rid of electrification, and the study of the process of 
" ageing " wool, with & view to shortening the time required. 


Crystal Palace School of Engineering.—The Crystal 
Palace school has given up the premises at the foot of the South 
Tower, which it has occupied since it started some 40 years ago, 
and next term will be ata new home on Anerley Hill, close by. 
Mr. J, W. Wilson, the principal, recently stated that something like 
2,000 students had passed through the school ; more than 200 were 
on the roll of honour, and four had gained the Military Crosse. 


Appointments Vacant.—Electrical engineer and fitter 
(£85 +), for the Axbridge Union ; telegraph foreman (£250), for 
the Government of the Gold Coast; junior shift engineer (£101), 
for the Birmingham Corporation electricity department; assistant 
(158.), for the motor and meter department of the Heywood Cor. 
poration electricity department; temporary chief clerk (£140), 
for the Aberdare U.D.C. electricity and tramways department. ' 
See advertisement pages to-day. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ V.E.C. 
—Orders for week commencing April 17th, 1916.—By  Lient.. 
Col, Clay, V.D., Commanding. ; | 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 

Monday, April 17th.—Seotions 1 and 2, Technical; Sections 
8 and 4, Squad and Platoon, Signalling Class. 

Tuesday, April 18th.—6 to 7 p.m., School of Arms; 7.15 to 
8.15 p. m., Recruit Drill. - . 

Friday 

Saturday 

Sunday 

Monday 


Easter Training. 


E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3RD BATT. (OLD Boys) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, April 13th, 1916 :— | 

Battalion Parades.—Saturday.—Field Day. The Battalion will 
Parade outside Baker Street Station at 2.15 p.m., and proceed 
by train to Wembley Park, for Field Operations with the Corps 
of Citizens Battalion and other units. Operations will cease about 
6.30 p.m. 

Sunday.—Phe Battalion will Parade at Liverpool Street 
Station (low level entrance, G. E. R.), at 9.30 a.m., and proceed by 
train for Entrenching duties. The Battalion will return to town 
about 6 p.m. | | 
Kuster Holidays.—The Battalion will proceed for Entrenching 
duties on Saturday and Easter Monday. | 

Musketry.—The Ranges at Bisley and Acton will not be open on 
Saturday and Sunday next, the 15th and 16th inst. 


A. G. JOINER, Major and Adjutant, O. B. O. 


For Sale,—The Port Talbot Railway and Docks Co. 
has for disposal two seta of 14-kw. Belliss engines and Crompton 
dynemos, and two sets of 36-kw, Soott & Mountain engines and 
dynamos. See advertisement pages to-day. 


Electrometallurgy in Spain.—The engineer Domingo 
de Orneta, who is the discoverer of valuable deposits of chrome, 
nickel, and ferric ores in the Serrania de Kenda, gave an exposi- 
tion recently before the Sociedad Malaguena de Ciencias of the 
measures he proposes to adopt for the electric smelting of the ores, 
Water power for the generation of electrical energy is available, 
and there are suitable sites for ironworks in the neighbourhood of 
the deposite. King Alfonso, in an interview granted in November 
last, conferred on, Senor Orneta a concession for a complete scheme 
for the manufacture ef ferro-chrome and ferro-nickel. Platinum 
obtained from these deposits is likewise the subject of present 
investigations. 


An Electrician's Default.—At the Belfast Munitions 
Court, Wm. J. Burns, electrician, pleaded guilty to absence from 
work in a local engineering establishment without satisfactory 
reasons, and was fined 20s. The firm's representative stated that 
employment throughout the entire establishment was retarded by 
bad timekeeping in the electricity department. 


Fatality.—RorTHERHAM.—While A. Nicholls (40) was 
employed at the works of Messrs. Steel, Peech & Tozer, Ltd., 
catting off lengths of steel with an electrically-driven saw, the 
saw broke, fracturing his skull and killing him. Verdict: Aoci- 
dental death. | | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with th, 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—A long discussion 
re the resignation of the Oldham tramway manager (Mr. J. 
W. DuGbpae) took place at the T.C. last week. The resigna- 
tion was accepted-at a private sitting. and the minute record- 
ing it added: “That Mr. Dugdale be paid his salary for a 


period of four months from date, and be relieved of all further 
duties in connection with the department.” 

The Walsall. Electricity Committee. has agreed to pay Mr. 
J. D. Spark. inains engineer, a bonus of £15 in respeet of 


extra work performed by him up to the time the new station 
is working. 

The Bury Corporation has inereased the salary of Mr. J. G. 
Potts, electricity works superintendent, from £180 to £200 
per annum, and the following other increases have been 
granted :—Mr. E. B. Patsry, chief shift engineer and assis- 
tant works superintendent, from 42 15s. to £3 per week; 
Messrs, J. HanRiDANCE, J. W. A. HENsHAW, and V. WALKER, 
shift engineers, from 50s. to 25s. per week; and Messrs. W. R. 
BLaND, J. STEPHEN, and H. STRONG, shift engineers, from 45s. 
to 50s. per week. i 92 

The Newport (Mon.) electrical engineer proposes to appoint 
Mr. W. H. S. CLARKE, now distribution assistant, to the posi- 
tion of installations assistant, at £140 per annuum. This fills 
the vacancy caused by the death of Mr. C, E. Covell. 
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The Rotherham Tramways Committee proposes increases in 
salaries to Mr. C. WEBSTER, chief traffic clerk, and Mr. H. 
JAGGER, traffic superintendent. 

The Fulham Electricity Committee recommends that Mr. 
G. Hicks, assistant mains superintendent, be appointed 
assistant maine superintendent and supervisor of meters. His 
salary is to be increased to £160, with a maximum of £200. 


General.—Mr. CLAUpR W. Hiro has removed his offices to 
19, Old Queen Street, Westminster, S.W. T 

Mr. W. O. Mercer, of the electrical department of Messrs. 
Vickers, Ltd., Sheffield, and later electrician-in-charge at 
Messrs. J. & G. Wells, Ltd., Holbrook Colliery, has been 
appointed electrician-in-charge to the group of collieries owned 
by the Nunnery Colliery Co., Ltd., Sheffield, and he desires 
to receive lists, &c., of cables, mining switchgear, &c., at the 
Numnery Pit, Sheffield. 

Sir WiLLIAM Crookes, O.M., and Lady Crookes celebrated 
their diamond wedding on April 10th. 

Dr. EDWARD HOPKINSON is one of the members selected to 
go to India in connection with the inquiry of the Indian 
Commission on Industrial Development. 

. he calling-up of his *' Group," Mr. G. W. P. 
Pace, A.C.G.I., A. M. I. E. E., who, for the past two years. has 
been chiefly engaged on publication and other technical work 
in the publication department of the General Electric Co., 
Ltd., has enlisted in the London Electrical Engineers. 

Mr. H. B. RowELL has been elected president of the North- 
East Coast Institution of Engineers and Shipbuilders for the 
1916-1917 session. | 

On April 4th, at Glasgow, Lieutenant G. S. HELME, 
A. M. I. E. E., R. F. A., of Messrs. Kelsall & Parsons. engineers, 
Glasgow, was married to Miss A. C. Morton, of Barrhead, 
Glasgow. 


Roll of Honour.—Second-Lieutenant H. P. BRAMWELL, 
R. F. G., reported wounded with shrapnel while doing photo- 
graphic work over the lines, is shortly being sent home. At 
the outbreak of the war he was with the B.T.H. Co. 

Private FRED WonsMAN, who was formerly employed at the 
Bradford Corporation electricity works, has been killed whilst 
on active service. 

Private James WILKINSON, of the Manchester Regiment, 
who has died of wounds, was formerly with the British West- 
inghouse Co., at.Trafford Park. 

Private Ernest BUDDING, aged 19, formerly employed by 
Messrs. Ferranti, Ltd., was killed during a Zeppelin raid. 

Nelson Electricity and Tramways Committee has decided to 
place on record its appreciation of the gallantry of Corporal 
J. W. SMITH, a tram conductor in the employ of the depart- 
ment, who has been awarded the D.C.M. 


Obituary.—Mn. Barner WEATHERLEY.—The death has 
occurred. in bis 78th year, of Mr. Barnet Weatherley, of High 
Street, Lewisham, S. E., for many years in business as an 
electrical engineer in the Borough. 


NEW COMPANIES REGISTERED. 


E. Powell, Ltd. (143,534).— This companv was regis- 
tered on April 7th, with a capital of 45,4.000 in £1 shares, to take over the 
business of an electrical engineer, motor and cycle agent and engineer. and 
gunsmith, carried on by E. Powell, the elder, at 41, High Street, Tunbridge 
Wells. The subscribers (with 200 shares each) are: E. Powell, sen., 41. High 
Street, Tunbridge Wells, engineer; P. Powell, 41, High Street, Tunbridge 
Wells, engineer. Private company. The number of directors is not to be 
less than two or more than five; the first are E. Powell, sen. (permanent), E. 
Powell, jun., and P. Powell. ualification, £200. Solicitor: E. C. Frend, 
e Wells. Registered by Jordan & Sons, Ltd., 116-17, Chancery 

ane, W. C. 


H. G. Cooper, Ltd. (143, 526).— This company was regis- 
tered on April 6th, with a capital of £2,000 in £1 shares, to take over the 
business an electrical engineer and general office furnisher carried on bv 
H. G. Cooper at 6, Fen Court, E. C. The subscribers (with ona share each) 
are: H. G. Cooper, 6, Fen Court, E. C., electrical engineer and peneral office 
fitter; G. S. Edwards, 28, Plashet Road, Upton Manor, Essex. Private com- 
pany. The number of directors is not to be less than two or more than five; 
the first are H. G. Cooper, G. S. Edwards, and Alice H. Cooper. Qualifica- 
tion five shares. Registered office; 6, Fen Court, E.C. 


Selective Signal Co., Ltd. (4,330).—This company was 
registered in Dublin on April 4th, with a capital of £5,000 in Cl shares. to 
acquire any interests in patent rights, licences, &c. The subscribers (with 
one share each) ure’ W. J. Lyons, Royal College of Science, Dublin: G. M. 
Meares, Fernhill, Dundrum, Co. Dublin, solicitor; J. Lindsay, 17, Westland 
Row, Dublin, engineer; W. Conan, 44, Kildare Street,’ Dublin, merchant; 
F. P. Griffith, Temple Gardens, Rathmines, Dublin, engineer. Private com- 
pany, The first directors are M. J. Lyons, W. Conan, F. P. Griffith, and 
G. M. Meares. Qualification, C50. Registered office: 17, Westland Row, 
Dublin. 


Innovation Light Co., Ltd. (143,505).— This companv 
was registered on April 3rd, with a capital of £2,000 in £1 shares, to carry 
on the business of makers and vendors of gas mantles, manufacturers of and 
dealers in lamps, brackets, globes, filmy, shades, glasses, burners, meters, 
Xalvanometers., ammeters, voltmeters, carbons, cut-outs, switches, motors. 
batteries, stoves, turbines, pipes, wires, and appliances used in connec- 
rion with gas, electricity. Ac. The subscribers (with one share each) 
are: J. O. Stacey, 2. Norfolk Street, Strand, W.C., solicitor; J. M. Avery. 
9. Bridge Road, St. Margarets. Twickenham, clerk. Private company. The 
number of directors i5 not to be less than two or more than five; the sub- 
scribers are to appoint the first. Registered office: 146, Bishopsgate, E.C. 


Baxendale Bros., Ltd. (143.544).—This company was regie- 
tered on April 8th, with a capital of £5,000 in £1 shares, to take over the 
business of a dealer im electrical supplies carried on by W. I. Baxendale at 
29. Harrington Street, Liverpool, as Baxendale Bros., to carry on the same 
and the business of cheetricians, electrical and mechanical E manu- 
facturers of, dealers im, agent« and contractors for electrical, mechanical, 


telegraphic, telephonic, photographic, optical, and other appliances, rubber. 
rubber hose, tires, motor cars, motor cycles, and accessories, &c. The com- 
pany may not carry on any electrical business within 12 miles of the Man- 
chester Town Hall, nor, prior to July 8th, 1923, carry on any business com- 
peting with the plumbers’ material business of Baxendale & Co., Ltd., provided 
that this is not to restrict the company from dealing in plumbers’ materials 
in a minor way as an adjunct only to its electrical business. The subscribers 
(with one share each) are: W. I. Baxendale, 5, Lingdale Road, West Kirby, 
Cheshire, dealer in electrical supplies; W. Walker. 81, Queen's Drive. 
Walton, Liverpool, manager (electrical supplies). Private company. The 
number of directors is not to be less than two or more than five; the first 
are W, I. Baxendale (permanent managing director, with £500 annum) 
and W. Walker. Solicitor: J. T. Simpson, 42, Kennedy Street, Manchester. 
Registered office: 29, Harrington Street, Liverpool, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Isle of Thanet Electric Tramways & Lighting Co., Ltd.— 
Agreement to issue debenture stock, dated March 16th, 1916, to secure 456.500. 
and any sums which the mortgagee may have to pay under a joint am! 
several promissory note for £3,000; also agreement to issue debenture stock 
of even date, to secure any sums which the mortgagee may have to piv 
under a joint and several promissory note for £3,000; also agreement to issue 
debenture stock of even date, to secure £2,500, and any sums which the 
180009 may have to pay under a joint and several promissory note for 

3,000; also agreement to issue debenture stock of even date, to secure 

2,500, and any sums which the mortgagee may have to pay under a joint 
and several promissory note for £3,000. Property charged: The company's 
undertaking and property, present and future. Holders: W. M. Murphy. 39, 
Dame Street, Dublin; A. R. Monks, 123, Cannon Street, E.C.; H. Brown, 
The Red House, Parkside, Wimbledon Common; and J. B. Glenn, Moorgate 
Station Chambers, Moorfields, E.C. 


Bright's Light & Power Co., Ltd. (58,290).—Capital. 
1:200, in £1 shares (100,000 pref.). Return dated December 31st, 1915 
(filed April 5th, 1916). All shares taken up; £l per share called up on 
66,067; £506,489 5s. paid, leaving £177 15s. in arrears; £33,338 considered 
as paid on the remainder. Mortgages and charges: £16,000. 


City of Buenos Aires Tramways Co. (1904), Ltd. (82,214). 
Capital. 41,240,000 in £5 shares. Return dated February 89th, 1918. All 
shares taken up and considered as fully paid. Mortgages and charges: 
45174,000. 


United Flexible Metallic Tubing Co., Ltd.—A memoran- 
dum of satisfaction in full on March 29th, 1916, of debentures dated January 
Ist, 1907, securing £5,000, has been filed. 


Woodbridge & District Electric Light Co., Ltd.—Issues 
on various dates from October 27th, 1:13, to March 31st, 1916, of C1. 000 
debentures, parts of a series of which particulars have already been filed. 


H. J. Cash & Co., Ltd. (/9,701).—Ca ital, £10,000 in £1 


shares. Return dated February 29th, 1916. All shares taken up; 17s. 6d. 
per share called up; £8,750 paid. Mortgages and charges: Nil. 


Cambridge Electric Supply Co., Ltd, (36,457).—Capital, 
100.000 in 0 shares. Return dated March 8th, 1916. 9,911 shares taken 
up; £9 per share called up; £89,199 paid. Mortgages and charges: C30. 000 
first debentures; also one debenture with bankers, to cover £15,000. 


Atlas Carbon & Battery Co., Ltd. (34,857).—Capital, £2,000 
in £1 shares. Return dated December 29th, 1915 (filed March 7th, 1916). All 
shares taken up; £8 paid; £1,992 considered as paid. Mortgages and charges: 
£3,000. 


Electric Train Li hting Syndicate, Ltd. (112,932).—Capital, 
£459,300 in £1 shares. eturn dated March 20th, 1916. All shares taken up; 
5s. per share called up on 900; £225 paid; £4,300 considered as paid on 
4,300 shares. Mortgages and charges: Nil. 


Crossley Bros., Ltd. (51,970).—Capital, £973,700 in 40,330 
pref. and 57,031 ord. shares of £10 each. Return dated March 9th, 1916. All 
shares taken up; £278,200 paid on 27,820 shares; £695,500 considered as paid 
on 12.519 pref. and 57.031 ord. shares. Mortgages and charges: Nil. 


e 


CITY NOTES. 


British Westinghouse Electric and Manufacturing 
Co., Ltd. 


Mr. J. ANNAN Bryce, M.P., presided on April 6th, at Hamil 
tor House, over the annual meeting of this company. He 
suid that sundry creditors stood at £409,000, as compared 
with £265,000, the increase being due to the larger scale ot 
the business. There was an increase of £5,000 in the reserve 
for employer's liability, which the board considered advisable 
in view of the abnormal conditions existing at the works. 
arising out of the extra pressure at which they were operated. 
the large amount of female labour employed, and the in- 
experience of the fresh labour from which they had had to 
recruit their forces. The balance of £44,632 carried forward 
was an increase of £36,511 over last year, and it was necessan 
in view of the legislation of last session. As the nature of 
the excess profit tax was not even now gencrally understood. 
he referred to this at some length. It was nnposed largely 
in deference to the demand of workmen that their labour 
should not be exploited by manufacturers making exceptional 
profits through war conditions. If the tax had been imposed 
sclely on profits due to the war no exception could have been 
taken, but it speedily appeared that it would have been diff- 
cult, 1f not impossible, to distinguish profits arising from the 
war from profits made during the war. Naturally, the 
Treasury chose the course which not only was simpler. but 
brought a great deal more grist to its mill, and, accordingly. 
the tax was imposed on all businesses which had made more 
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Profit during the war than before it. But it was unfair in 
all cases where a business was in a state of development, and 
Where the larger profits in the year 1914 had no necessary 
connection with the war, and where, indeed, in many cases 
they would have been still larger but for the war. This was 
pre-emninently their own case. The war began on August 4th, 
1914, and their accounts were closed on December 3lst, 1914. 
They had, therefore, in their accounts only five months of 
the war, during the first of which business was almost para- 
lvsed, and during the last four of which it was exceedingly 


difficult to conduct owing to the loss of much of their skilled 


labour, partly by recruiting and partly from the sudden 
dernands of the Government factories which, by enormous 
wages, tempted away many of their best men. Moreover, 
during the last four months of 1914, not only labour, but 
matenals advanced in price, so that their costs were higher 
than estimated. Furthermore, in a business like theirs, the 
profits were not realised till long after the order was taken, 
and it might be said that none of their profits in the year 
1914 were due to orders taken during the war months of that 
year, or even to orders taken in the pre-war months of that 
year. From all the above considerations they would see that 
not only were their larger profits of 1914, as compared with 
previous years, not due in any sense to the war, but were 
actually smaller than they would have been had there been 
no war. Yet they were called upon to pay to the Govern- 
ment half of the excess profits of 1914 over those of two out 


of the three pre-war years, 1911, 1912, and 1913, merely be- 


cause, as the result of hard thought and hard work, their 
profits happened to be on an ascending scale, while other 
concerns which had reached their development sooner, were, 
though making far larger profits than themselves, entirely 
exempt from the tax. Surely, nothing more unfair could be 
imagined; yet the Chancellor turned a deaf ear to every 
argument, and in the Budget introduced two days ago he 
proposed to increase the injustice etill further by raising the 
tax from 50 per cent. to 60 per cent. In August, 1915, they 
became a controlled establishment” under the Munitions 
of War Act, 1915, and were consequently, as regarded the 
accounts for the year 1915, liable to a levy of 80 per cent. of 
their excess profits. How the taxing previeions of these two 
Acts would work out in practice had not yet been ascer- 
tained, as the basis of calculation wae not quite the same, but 
the Chancellor of the Exchequer had announced in his Budget 
speech that he was determined to make the best of both 
worlds, and would levy the taxation under whichever Act 
gave the best return to the Treasury. The ordinary income- 
tax had within the last two days been raised from 3s. 6d. to 
5s., and how much further it would go would depend on the 
duration of the war. Had the report been delayed until 
after the Budget, he waa by no means aure that the directors 
would not have decided on a stil greater provision. On the 
credit side of the balance sheet, stock and material on hand 
£1,098,000, showed a large increase on last year's figures of 
£759,000, but that and the increase of £128,000 in sundry 
debtors was accounted for mainly by the increased scale 
of the business, and partly by their having to work as a con- 
trolled establishment. Shares and debentures in other com- 
panies etood at about the same figure, but there had been an 
exchange of shares with their American friends who had 
parted with their holding in the French Co. in return for 
shares in the Traction & Power Securities and Clyde Valley 
Companies. In the profit and loss account, the net profit 
was £176,752, against £151,627, an increase of £35,125. It 
. Was not eo large an increase as was shown in 1914 over 1913, 
but, under the circumstances, could be considered satisfac- 
tory. With regard to the business getoerally during 1915, their 
total orders received compared with those of 1914 showed an 
increase over the latter year of about 73 per cent., but this 
included one large eingle order for the electrification of an 
important railway amounting to about £500,000, to which 
there was no corresponding order in 1914, and certain war 
munitions work. After eliminating these two itenis, the 
general orders still showed an increase over. 1914 of some 30 
per cent. A considerable part of this increase was probably 
due to the absence of German competition, from which they 
had suffered 60 much in the past. They must hope that when 
peace was concluded this competition would be ecotched for 
some time to come. Mr. Lloyd George was doubtless actuated 
bv Christian principles when, in & speech the other day, he 
deprecated the introduction of revenge into the business, but, 
with human nature as it was, it would be surprising if the 
nations who had suffered from German barbarism were con- 
tent to kiss and be friends, receiving Germany back into the 
comity of nations as if nothing had happened. And revenge 
apart, did not the policy of “kiss and be friends" simply 
mean that they would again lay themselves open to that un- 
ecrupulous penetration, as a step to domination, from which 
all the world had so long been suffering? The Commonwealth 
of Australia, under the bold leadership of Mr. Hughes, had 
already shown that she did not mean to run any such risk, 
and perhaps Mr. Asquith, during his journeyings, might have 
learned something of the intentions of their Southern Allies. 
Those who knew what was going on to-day in France were 
aware that she, at least, was determined in the future to 
allow no penetration, however peaceful. Both their dómestic 
and Continental orders showed a good increase, but, as was 
only natural, having regard to prevailing conditione, their 
export sales showed some falling eff. I$ was interesting to 
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note that, notwithstanding the changed conditions at their 
works, they had had the minimum of friction with their 
workpeople, and, generally speaking, the most wholehearted 
assistance; and much it was due to the tactful manner 
in which those in charge had dealt with the many difficult 
problems presented by present conditions. At the outbreak 
of the war they had on their hourly pay rolls 4,720 men and 
513 women, = 5,233 total, while at the present time they 
had 5,504 men and 1,344 women, = 6,848 total. The Chair- 
man next dealt with the war relief fund inaugurated by the 
staff to assist the dependents of men called to the Colours, 
and said the employés had raised £13,648, to which the board 
added £6,291. The number of men who had joined the 
Forces was approximately 2,000, and of these 70 had been 
killed in action, and many grievously wounded. In addition 
to this, eome 3,500 men had attested under Lord Derby's 
scheme. Their school for the instruction of apprentices had 
grown considerably. Whereas on January 1st, 1914, they had 
1) apprentices, of whom 30 attended school, on January Ist, 
1916, they had 330 apprentices, of whom the whole nuinber 
attended school, in addition to which 190 had joined the 
Colours; and they were particularly pleased to state that the 
class of boy now attracted to the works was greatly superior 
t) that in former years. Twenty-three of their foremen were 
giving lectures, numbering in all nearly 100 in the couree of 
the year, and the co-operation between school and shops was 
improving all the time. They had also inaugurated classes 
for girls engaged in the drawing offices, and were preparing 
a class for girl meter testers. e work of the school wae 
attracting great interest on account of its novel nature. 
Four of the chief inspectors of the Board of Education had 
visited the school and discussed very fully the lines on which 
if was conducted, and Mr. Fleming had had several confer- 
ences with leading officials of the rd on the system pur- 
sued. Inquiries with regard to their methods had been 
received from many pe bodies, companies, and private 
firma, and the fame of their system having spread, numerous 
applications for Epp CDM pe were coming from all parts 
of the country. Altogether, the school eeemed to be doing a 
valuable pioneer work, and the greatest credit was due to 
Mr. Fl , the superintendent of the transformer depart- 
ment, who had initiated and developed the echeme, and to 
those who had co-operated with him. Let them pay the 
devil his due. The efficiency of Germany, everyone must 
admit, wae mainly due to the development of such. methods 
of technical training, in which, unhappily, England had till 
now lagged behind. He did not beheve in being too opti- 
mistic, neither did he desire to go to the other extreme, but 
they must all appreciate the trying times through which they 
were now pareit , and, while their accounts showed that 
they ħad still further progressed over those of last year, there 
were indications that they might be still further taxed in 
order to help towards the heavy expenditure due to this 
devastating war, and further difficulties might be placed in 
the way of carrying on their normal business. Orders were 
still coming in well, and at the moment were slightly in 
excess of those at the corresponding period of last year, but 
it must be remembered that the large railway order in 1915, 


to which he had alluded above, was an exceptional one. Last 


year he discussed the destruction of capital likely to be caused 
bv the war, and hazarded an estimate of 5,000 million pounds. 
That estimate to-day appeared absurdly moderate. Certainly 
they must look to & diminished purchasing power in the 
world, and a „ depression in industry, but that 
depression would probably not show itself immediately after 
the war ended, and he still held to the view that even when 
it did come it might not affect, at least at first, industries 
such as theirs, which were necessary for the purposes of 
reconstruction and the economical working of other indus- 
tries, especially as in their particular business the pressure 
of German competition was not likely to be so severe. It 
was partly due to their anticipation of post-war conditions 
that, with a view to broadening the basis of their business, 
they acquired the controlling interest in the French company. 
In France, as in England, German competition was before 
the war exceedingly keen, while after the war it was even 
less likely to be felt than here. The Italian company, in 
which they held through the French company a controlling 
interest, was also fully employed, mainly on munitions work, 
but here, also, the post-war prospects were good. The use of 
electrical bread .both for railway and other p ; 
appeared likely to increase largely, while in Italy also a 
diminution of German competition appeared probable, though 
perhaps not to so great an extent as in France. 

Mr. N. B. Dickson seconded the motion. 

Mr. TowkKINSON did not think Mr. Lloyd George intended 
they should kiss and be friends, and thought that it would 
be detrimental for euch a statement to go out from that 
meeting. n 

Mr. AcLAND emphasised the injustice done to ehareholdere 
in the company, who had received no return for yeare, by 
the imposition of the excess profits tax. He suggested that 
they might protest to the Government, and gay they would 
close their factory against Government orders. 

Mr. Birks mount the shareholders would have something 
to say with regard to closing the factory. He saw no reason 
for thə Chairman g in a minor key. 

The CHAIRMAN said the interpretation put on Mr. Lloyd 
George's speech was not hie, but that put on it by the Press. 
He had been a Free Trader all his life, and went into Parlia- 
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ment ten years ago to defend Free Trade. In a proper ideal 
state of affairs he wae still a Free Trader, but could anyone 
go and shake hands with a man who had been robbing and 
violating and slaughtering all over the world? He did not 
feel he could do that, and, after all, nations were made up of 
individuals. He did not feel that this country, and still more 
France, Belgium, and Russia, would “kiss and be friends“ 
with Germany after the war. If the Germans in the course 
of years becaine civilised, if they became entirely regenerated 
and changed their whole view of life, it might be possible to 
be friends with them. He had already urged the injustice 
of the excess profits tax in the case of a company like theirs, 
but he had not the slightest hope of convincing the Chan- 
cellor of the. Exchequer. j 

The report was then adopted. A hearty vote of thanks to 
the staff. was carried. | 


German Electrical Companies. 


The Voigt € Haeffner A.G., of Frankfort-on-Main, proposes 
to distribute 12 per cent. for 1915, as contrasted with 8 per 
cent. in the preceding year. LT 

The Dr. Paul Meyer A.G., of Berlin, which company makes 
switch apparatus, und closed the year 1914 with a deficit of 
£10,000, intends to pay a dividend of 71 per cent, for 1915. 

The report of the Norddeutsche Kabelwerke A.G., of Neu- 
kolla, which company was formed about a year and a half 
ago under the heading of the Mix & Genest Co. to acquire an 
undertaking having the same title, states that the results 
achieved in the year ended with September 30th, 1915, corres- 
ponded to expectations. The gross profits total £12,700, and 
the net profits £6,500, and a dividend at’ the rate of 8 per 
cent. has been declared. 

The report of the Deutsche Kabelwerke, of Berlin-Lichten- 

berg, states that the company was satisfactorily occupied dur- 
ing 1915. Including the balance brought forward, the gross 
profits amounted to £73,000, as against £98,000 in 1914, but 
on this oceasion the profits have been arrived at after making 
reserve provision for outstanding debts, investments, &c. 
After deducting general expenses, &c., and appropriating £1,500 
for depreciation—all other accounts are already written off— 
the accounts exhibit net profits of £35,000, as compared with 
£32,000 in 1914. The dividend proposed is 6 per cent., as in 
the preceding year. 
. The Sachsenwerk. Licht und Kraft A.G., of Niedcrsedlitz— 
the former Kummer works—reports that ordinary require- 
ments in electrieal manufactures existed in 1915, principally 
for various authorities and large industrial works. The 
change over for the production of war material which was 
begun in 1914 was continued laet year, and the total turnover 
exceeded 41.500.000. As gross profits, the accounts show the 
sum of £209,000, as compared with £66,000, and net profits 
of. £184,000 and 447.000 in the two years respectively. The 
directors propose a dividend of 18 per cent. on the ordinary 
capital of £225,000, as compared with 8 per cent. in 1914. 


Swiss Electrical Companies. 


The accounts of the Aluminium Industrie A.G., of Neuhau- 
sen, show net profits, including £14,000. brought forward, 
amounting to £379,000 for 1915, as compared with £280,000 
in the preceding year. After allocating £140,000 to the fund 
for the gradual payment in full of the share capital, which at 
present is paid up to the extent of 60 per cent., it is proposed 
to distribute 20 per cent. on the paid share capital, being the 
same rate as in 1914. 

The Société d'Erploitntion des Cables Electriques, of Cor- 
taillod, reports gross profits of £10,000 for 1915, as contrasted 
with £6,900 in 1914. The amount set aside for depreciation 
is £3,500, us against £2,900, and the net profits and balance 
forward are returned at £10,900, as compared with £9,500 in 
the preceding year. It'is intended to pay a dividend of 30 
per cent. on the share capital of £20,000, the rate in 1914 
having been 25 per cent. 

The Schweiz. Gesellschaft fur Elektrische Industrie, of 
Basle, which is an investment company associated with the 
Basle Handelsbank and the Siemens & Halske group, records 
gross profits of £173,000 for 1915, as against £193,000 in the 
previous year. After meeting interest on the loans totalling 
£2.400,000. and making various appropriations, the accounts 
indicate net profits of £49,000, as compared with £69,000, 
and the directors recommend a dividend of 5 per cent, on the 
share capital of £800,000, this contrasting with 7 per cent. in 
1914. The undertakings in which the company is interested 
continued favourably. to develop, with few exceptions, in the 
past vear, but no new transactions were embarked upon. 


The annual meeting was held on March 


. Folkestone sist. Ald. G. SpurGen said that, consider- 
Electricity ing the abnormal circumstances under 
Supply which the company had been working 
Co., Ltd. dunng the past year, the financial results 


were in every way satisfactory. Tbe 
restricted Jighting orders had necessarily aifected. to some 
extent the revenue receipts from private users and for publie 
lighting. Substantial allowances had been made to the muni- 
cipal authorities concerned. Capital expenditure during the 
year Was £2659. The all-round advances in the prices of 
muterials and other costs were responsible for increased costs 


of production. Coal was the principal item, and their con- 
tract having expired they were obliged to enter into a fresh 
one at prices very considerably advanced. The gross profite 
amounted to £16,758, and although those figures were less 
than the corresponding amount of 1914, they were consoled 
by the fact that they had a larger amount to deal with as 
brought forward, and much less provision to make for the 
special items of depreciation. After payment of the usual 
debenture interest and preference dividend, they were able to 
maintain the same dividend on the ordinary shares (7 pec 
cent.) as last year, to place £5,000 to the depreciation fund. 
£500 to the reserve, and to carry forward 42,002. During the 
year 2,333,415 units were generated, and 1,753,330 were sold. 
There were 116 new consumers, with an equivalent of 7,505 
8-c.P. lamps. So far 22 men had joined the Imperial Forces. 
and half wages, amounting to £735, had been paid. 


The directors report a very satisfactory 


Clevedon, growth of the undertaking, the grose 
Portishead revenue for 1915 being almost exactly 
and District double that of 1914. The consumers con- 
Electric Supply nected to the mains in Portishead had in- 
Co., Ltd. creased from 130 to 179, and the new sub- 


station at Bower Ashton, now complete. 


had been supplying the South Liberty Colliery since Michael- 


mas. Further motors were now being put down at that 
colliery. The total revenue was £1,737. as against £651, and 
the gross profit was £696, against £444. The net profit was 
4487 (against £343), plus £72 brought forward. After paving 
6 per cent. on the preference and 24 per cent. on the ordinary 
shares, £150 was put to depreciation fund, £100 was put to 
writing down preliminary expenses, and £57 was carried 
forward. Unite sold were 209,524, as against 56,096 in 1914. 
A further issue of 6 per cent. preference shares is being 
offered to holders, for extension purposes. The board thanks 
Messrs. Christy Bros., Ltd. for advancing (at 5 per cent. and 
without any security) the suins necessary to complete several 
very lucrative extensions. The Board of Trade is considering 
the company’s application for leave to extend the mains 
through the village of Long Ashton. 


For 1915 the gross profit was £68,513, as 
Urban Electric against £68,962, and after deducting ex- 


Supply penses the balance was £65,312. Interest 
Co., Ltd and debenture stock redemption abeorb 


£43,423, leaving £21,889, which is applied 

thus :—5 per cent. dividend on preference shares, £12,500: to 

reserve for depreciation, £9,389. Annual meeting: Yesterday. 

The following comparative table shows the equivalent in 

X-watt lamps connected, also the profits :— 
Lamps. 


— M — — . u— 

1913. 1914. 1915. 1913. 1914. 1915. 
76,964 82,665 91,909 £4,952 £5,508 £7,160 
40,261 44,985 49,948 2,004 2,851 2,643 
78,725 86,545 93.192 6,481 6.281 5,473 


Protits. 


Hawick S 5 25 
Stamford is E 
Weybridge and Walton 


Godalming .. ee v .. 87,759 40.268 49,633 3,413 23.040 2,5) 
Twickenham and district .. 146,462 167,492 194.388 19,129 12,198 12.960 
Dartmouth He as .. 26,539 27,398 7, 948 eth ee 155 
Camborne and Redruth (“A“) » TRR TATT 7,490 
and Cornwall (* B^) 179, 8.199.877 nsan! “Bre “B” Mg 
11,775 17,3235 14,273 

Newton Abbot - .. 24,950 28,647 82,8552 2,252 2.549 2.151 
Grantham  .. - ie .. 42,902 16.235 50,534 8,182 5.636 7.014 
Glossop 35,422 36,890 38,341 2,651 3.018 3.727 


Berwick — ..  .. JI  .. 24.958 26.721 28,48 1.728 1.548 952 
Caterham E se vs SA 
Newbury  ..  .. il  .. 26,428 28,222 30,305 2,746 3,505 3,357 


.. 760,319 836,519 920,505 £64,871 £74,107 £73,800 
During 1915, 76 new installations were 


Totals .. - 


Altrincham ‘connected to the mains, and the number 
Electric of consumers is now 1,632. 44.059 new 


Supply, Ltd. capital was expended. After providing for 
debenture interest, premium on debenture 
redemption policy, legal expenses, &c., the profit was 45.578, 
plus £1,567 Drought forward, making £7.145. The dividend 
on the preference shares 1s paid, £500 is traneferred to general 
reserve, and £1,500 to reserve for depreciation of plant, leav- 
ing £4,016 to be carried forward, out of which a dividend of 
78. Gl. per share is to be paid on the deferred shares, absorb- 
ing £2.625. The units sold were 1,676,081; units generated 


2,059,555. 
' The report for the year 1915 states that 
Brush the volume of output has been maintained. 
Electrical but high wages, the shortage of skilled 
Engineering labour, and heavy increases in the cost of 
Co., Ltd. fuel and materials have all tended to offset 


the improvement that would otherwise 
have been apparent in the net earnings. After providing for 
general charges, maintenance of plant and buildings. and 
interest on debenture stocks and loans, there remains £17.50), 
and £7,065 was brought in, making 424.305. The directors 
recommend that £5.00 be applied for depreciation of pro- 
perty. patents, and goodwill, £2,044 in payment of the further 
4 per cent. interest to which holders of the 6 per cent. prior 
lien. participating second. debenture stock are entitled out of 
the first net profits available for dividend in any year. and 
£35,000 placed to reserve, carrying forward £9,321. £31.95 
has been expended on capital account during the year. and 
the directors have not yet issued the balance of the 6 per 
cent. prior lien participating second debenture stock referred 
to in the last report, for the issue of which consent of the 
Treasury has been obtained.—Financtal News. 
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. The revenue for 1915 was £63,905, and 
Cork Electric the expenses were £42,415, leaving £21,490, 
Tramways plus £2,480 brought forward. Interest on 
and Lighting debentures requires £4,600; 5 per cent. 
Co., Ltd. preference dividend £6,163; there is added 
to reserve for depreciation and renewals 
£6,500; £1,776 is to be written off wiring consumers’ pre- 
mises, repair shop equipment, plants on loan, &c.; 4890 written 
oft investments; aud £4,041 is to be carried forward. Light- 
ing and power business continues to show satisfactory pro- 
gress, agreements for 147 connections being made, the addi- 
tional connections amounting to 405 KW., ae against 467 Kw. 
in 1914. The revenue increased by £2,301, and the expenses 
bz £4,457, due to high price of coal, war bonuses and allow- 
ances. The net revenue shows a material reduction in conse- 
quence, and no dividend on the ordinary shares is possible, 
as it is necessary to carry forward a larger sum than usual 
to provide against further increases in coal and other materials. 
Owing to the increase in expenses, the lighting and power 
tariff was raised from July Ist last, but the additional charges 
to the consumers represents a very small percentage of the 
increased cost of operating. £1,663 was spent on capital 
account, mainly for house services and cables, during the 
vear. The 1,250-kw. Curtis turbine will be delivered shortly. 
Arnual meeting: April 19th. 
Passengers carried 5,899,003, as against 5,858,904 in 1914; car mileage 
870.094, as against 832,227; lighting and power customers 2,973, as against 
2,826; 8-c.P. lamps, 200,030, as against 186,477. 


Woking Electric Supply Co., Ltd.—Mr. J. Ashby presided 
at the annual ineeting, and, in referring to the large amount 
set aside to depreciation and renewals fund and to reserve 
account, he said that the company was not affected to any 
material extent by the war, but they could’ not say what 
might happen. The cost of coal had increased by £205 (6 per 
cent.), but they had sold 31,841 more units. It was largely 
due to the efforts of Mr. Bowden that they had reduced the 
coal consumption per unit.. The increase in.sales wae largely 
due to the extra number of cookers sold during the year, there 
baving been a great demand for cookers and heating apparatus. 

Wycombe (Borougn) Electric Light and Power Co., Ltd. 
— The connections increased during 1915 by 137 kw. to 2,392 
KW. Including £184 brought forward, there is, a net profit 
of £7,065, and after paying interest on debentures and out- 
etanding' accounts amounting to £3,263, £3,802 is available. 
A dividend of 24 per cent. absorbs £1,000, £2,000 is to be 
placed to the reserve fund for renewal account, leaving £802 
to be carried forward. 

Lymington Electric Light & Power Co., Ltd.—Includin;: 
£597 brought forward, there is a net profit of £2,447, and 
after paying debenture interest £450, and income-tax £112, 
£500 is placed to reserve, 5 per cent.-dividend is paid on the 
preference shares, and £764 15 to be carried forward. During 
the year £1,513 was invested in Colonial Government stock 
and War Loan. : Ro oT A 

Western Union Telegraph Co.—The Times New York 
correspondent states that this company reports for 1915 gross 
operating revenues of $51,171,795; operating expenses and 
taxes, $10,199,254; income from investments, $1,303,926. In- 
terest charges amounted to $1,335,588, and the balance avail- 
able for dividends is $13,531,921. The surplus, ‘after providing 

for dividends, is $8,545,357. The total accumulated surplus is 
$18,882,969. 

Yorkshire (Woollen District) Electric Tramways, Ltd.— 
A dividend of 44 per cent. on the ordinary shares is to be 
paid for 1915, and £2,948 is to be carried forward. The 
revenue increased from 465.385 to £71,593. 

Western Telegraph Co., Ltd.—Should the present net 
revenue be maintained, the directors will recommend at the 
general meeting a bonus of 2 per cent.. which, together with 
the ordinary dividend of 6 per cent., will make a total of 8 
per cent., free of income-tax, for the year. 

Eastern xeledrapa Co., Ltd.—4 final dividend of £2 5s. 
per cent., and a bonus of 2 per cent., both free of tax, 
making a total of 8 per cent. for the year on. the ordinary 
stock, are announced. | 

Eastern Extension, Australasia and China Telegraph Co., 
Ltd.—A final dividend of 4s. 6d. per share is announced, 
together with a bonus of 4s. per share, both free of tax, 
making a total of 8 per cent. for the year. 

Lancashire Dynamo & Motor Co., Ltd.—The Financial 
Times says that from various causes the balance sheet caunot 
be issued until some weeks later than usual, and the direc- 
tors have, therefore, decided to pay a further interim divi- 
dend of 4} per cent., free of tax. 

Direct United States Cable Co., Ltd.—A final dividend of 
28. per share, less income-tax at 3s. 2d. in the £, making the 
total for the year 4 per cent., is announced. 

Kalgoorlie Electric Power & Lighting Corporation, Ltd. 
—A dividend at the rate of 4 per cent. per annum for the 
.past half-year has been declared. 

Bombay Telephone Co., Ltd.—An Indian exchange states 
that this company proposes to increase its capital to Rs. 
20.00,000 by the creation of 41,000 new shares of Rs. 25 each. 

Sao Paulo Tramways, Light & Power Co.—A dividend of 
24 per cent. on the issued common stock is announced. 

Rio de Janeiro Tramway, Light & Power Co.—4 dividend 
of 11 per cent. on the issued capital stock is announced. 


P 


STOCKS AND SHARES. 


' Tuespay EVENING. 

The effects of the Budget are beginning to be felt in the 
Stock Exchange markets, and certain of the purely investment 
sections show some slight heaviness in tone. On the other 
hand, the imposition of heavier income-tax is making investora 
eager for such stocks and shares as those upon which the 
dividends are paid free of tax. In our lists there are various 
examples to be found in the telegraph market; while, in the 
Home Railway list, Underground Electric income bonds fall 
into the same category. 

Generally speaking, business throughout the House is not 
at all bad, and the way in which the attractions of Exchequer 
Bonds are being re-advertised suggests that the Treasury may 
postpone, for some time to come yet, the issue of another 
War Loan. This consideration counteracts in no small degree 
the full effect of the 5s. incoine-tax; and investiment has been 
resumed on behalf of the people in the Midlands and. the 
North who are making money out of the various industries 
connected with the war. 

. Underground Electric incomes have risen 3 points to 86, and 
the shares are better at 12, while, sympathetically, the shilling 
shares improved to 6s. Another dramatic feature is a rise, 
also of 3 points, in Districts, this taking the price to 194. 
Dealers in the market are at a loss to account for the buying. 
but the surmise is that some American gronp has taken the 
stocks in hand—or, rather, has tried to do so. Perhaps a 
more natural explanation lies in the limited character of the 
market. A demand for 45,000 District. stock—which, after 


all, would involve less than £1,000 money—is quite sufficient 


nowadays to move the price a couple of points or more. Metro- 
politans went up 14, and there has been rather more demand 
for South Western deferred, upon renewal of the statement 
that the company is doing well with ite eleetrified. system. 
The Telegraph market shows the principal movements. As 
we have pointed out on several previous occasions, there 1s 
not much floating stock, beyond that which became available 
through deceased accounts; and the greater part of this was 
tuken towards the end of last week. Good rises have occurred 
in Eastern Telegraph ordinary stock, Eastern Extension, and 
Western Telegraph shares. Globe ordinary gained 78. 6d. 
That it is the matter of income-tax which is the principal 
attraction is obvious from the fact that the stocks of the 
Anglo-American and other companies which pay their divi- 
dends less tax have hardly participated—at any rate, up to 
the present—in the strength of the lists. The only exception 
is Great Northern Telegraphs, which are £1 higher. 
Manufacturing shares are good. British Insulated are up 
28 6d., Telegraph Constructions £l, Henleys 5s., British 
Westinghouse preference ls. 3d., and Electric Constructions 
6d. Several of the others which exhibit no quotable change 
are difficult to buy at anything like the noininal prices. 
General Electric preference fell 5s. to 93, and this is the only 
exception to the firmness of the market as a whole. 
Electricity Supply prices keep somewhat irregular. The 
market is certainly getting into a healthier condition, and 
buvers are on the qui vive for cheap shares. The attention 
of these purchasers turns this week to the ordinary shares of 
the City, the County, and Westminster Companies. Chelseas 
have eased off, with Bromptons and Kensingtons. All the 
companies in this department pay their dividends less tax. 
More favourable attention is being directed to Mexico. The 
stocks of the railway companies operating in the country are 


in some request, and there has been a little inquiry for the 


bonds of the utility concerns. Mexican Light & Power. bonds 
are better, but Mexican Tramways are not quotably altered. 


though it is more difficult to get the offer of them than it 


was a week or a fortnight ago. The unexpected reappear- 
ance of Felix Diaz, the son of the old President, has re- 
inforced the wavering hope that order will ever be restored 
in Mexico, although it is far from clear as to what recognition 
he will receive from the United States, committed, as they 
apparently were, to uphold the claims of Carranza. 
Brazilian securities are also a little more popular, though 
Brazilian Tractions, after being 56, reacted to 544. The 
Argentine descriptions remain tolerably steady, but investors 
are a little cautious about the Argentine Republic at the 
present time, baving regard to the unfavourable news with 
reference to the maize crop and the distinctly unpleasant 
nature of the traffic receipts on the various rail ways. 
Canadian and American utilities are mostly good. The 
sensational rise in City Services common shares took the 
price up to within a point or eo of 200, from which it fell back 
to 190 on sales by those who had got in early, whén the 
rumours were first circulated as to the company's having dis- 
covered oil on its property. British Columbia Electric pre- 
ferred and deferred stocks are both a point down, although 
the 44 per cent. debenture hardened to 62. i l 
Interest in Marconis stands arrested for the time being, 
awaiting a nore definite statement from the Government as 
to what the company will receive for the use of its system. 
The United States has bought a few American Marconis, but 
the price has not improved to any noticeable extent; and 
Canadians loiter in the neighbourhood of 7s. 6d. 
Armament ehares are mostly better, thanks to the declara- 
tion by Armstrongs of a good dividend. The rubber market, 
too, is good, although business has fallen off fairly substan- 
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tially from what it was a fortnight ago. The shrinkage of 
business, however, has not brought about profit-taking to the 
extent that it usually does in such cases. 


SHARE: LIST OF ELEOTRICAL COMPANIES, 


Hows ELECTRICITY COMPANIES. 
Divid i 


vidend ce 
— April 11, Rise or fall Yield 
1914. 1915. 1916. this week. p. c. 
Brompton O eu . 10 10 6 —} 8 9 
Charing Cross Ordinary ` b b - | 1 18 10 
Chelsea... : is $ 5 4 — d 8 1 
City of London i ; 9 8 11 + 614 9 
do. do. 6 per cent. Pref 6 6 10 — 6 0 0 
County of London es - 7 7 103 +3 616 7 
giu do. 5 Pref. ; 3 n — 1 0 ^ 
ensington os 92 — 
London Electric .. ʻa ra 4 8 1 — 900 
do. do. 6 per cent, Pref. 6 6 4 — 716 6 
Metropolitan is se - a 8 — 6 4 
do. 44 per cent. Pref. 4 43 8 — 7 10 0 
St. James’ and Mall .. 10 8 21 — 616 2 
South Metropolitan Pref. 7 7 1 — 614 0 
Westminster Ordinary .. 9 7 b * 1 619 
TELEGRAPHS AND TELEPHONES. 
Dividend, 
1914. 
Anglo-Am. Tel. Pref. — 6 110 
do. Def. 89/6 21 — 719 8 
Chile Telephone .. 8 — 6 6 6 
Cuba Bub. Ord. .. 5 — 6 9 0 
Eastern Extension 7 18} 4- i *5 5 8 
Eastern Tel. Ord. vs 7 181 + 5 6 10 
Globe Tel. and T. Ord. .. 6 103 + a *511 8 
do. Pref. 6 10 — 6 0 0 
Great Northern Tel. 22 853 41 6 4 0 
Indo-European .. ee 18 60 — 6 10 0 
Marconi oe oe , ee 6 o — i 4 11 4 
New York Tel. 43 - 43 1 — 19 4 
Oriental Telephone Ord. 10 d * B 6 8 
United R. Plate Tel. 8 6 + *6 18 4 
West India and Pan. .. Ke sa 1 1 — 910 6 
Western Telegraph 2s a s 7 1 + 3 *6 58 
: Home Rats, 
Central London, Ord. Assented e 4 — 618 6 
Metropolitan i di - is 94 41i 4 9 
do. District .. Ni 1 +8 Nil 
Underground Electric Nil 1 + NU 
o. do. "A" .. .. Nil 6j- -- 6d. Ni] 
de. do, Income æ. 6 863 + 34 *6 18 9 
FonBiGN Trams, &c. 
! 
1 Sup. S percent Erel, „ 6 9 — 5 3 
Anglo- . rams, its ° as E 
do. 2nd Pref. ee ee 61 — 8 8 0 
do. 6 Deb... s. b 78 — 6 8 2 
Brazil Tractions we ws — 4 iot — 6 8 5 
Bombay Electrio Pref. .. "MT. 1 — 6 17 8 
British Columbia Elec. Rly. Pfce. ee 5 i — 9 8 8 
do. do. Preferred oe M 87 — 1 Nil 
do. do. Deferred .. — 88 a | Nil 
do. do. Deb. 44 62 xd + 617 1 
Mexico Trams 6 per cent. Bonds — 41 + Nu 
o. 6 per cent. Bonds — 85 — NO 
Mexican Light Common Nil 90 — Nil 
do. Pref. ee è Nil 82 — 
do. 1st Bonds — 41 + 8 = 
MANUFACTURING COMPANIES. 
Babcock & Wilcox 2$ ta . 14 23 — 5 1 8 
British Aluminium Ord. T - 5 93/6 — 460 
British Insulated Ord. .. 88 .. 15 1 + à 7 210 
British Westinghouse Pref. .. 72 + 76 8 
Callenders .. Pd Es a . 16 11 — 610 6 
do. 6 Pref. oe ee eo 5 — 5 11 8 
Castner-Kéllner . e 5 S. 2020 — 6 8 0 
Edison & Swan, £8 ps Nil qj- — Nil 
do do. fully paid Nil M — Nil 
do. do. 5 per cent. De 5 67 xd — 815 8 
Electric Construction .. 6 15/6 +64, 7 141 
Gen. Elec, Pref. e" 6 9) = i 6 6 
H b AM 16 + *6 18 
do. 44 Pref. 43 4 — 612 6 
India -Rubber ee oe ee ee 10 eel — *10 10 6 
Telegraph Con. .. ee - — 2 +1 *618 4 


* Dividends paid free of income-tax. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS 


Month | Receipts for 82 
Locality. ended the o9 

(4 wks.) month. 2 F 
Blac -Fleetw'd | April 1 4,0600 — 88 
Bristol (Trams) .. | Mar. 81 67,861 |+ 2,713 
Cork oe T » 00 5,829 |+ 7854 
Dublin - as » 8l 15,344 | + 4,997 
Hastings  .. aa » 81 ae — 38 1 
Lancashire United » 29 20,247 |+ 1,024 
Llandudno-Col. Bay " 54 
Tyneside .. .. | Mar.15 
Anglo-Argentine .. | Mar. 15 


Auckland .. os » 10 


Calon. ut 28 
oorlie, W. A. an. 
Madras i „„ | Mar. 81 


Montevideo 2s 
Dublin-Lucan Rly, 


MARKET QUOTATIONS. 


IT should be remembered, in use of the figures 
in the following list, de iine 255 
they may vary according to quantities and other circumstances. 


Wednesday, April 12th. 


Latest * 
CHEM ICALS, &c. Price. Inc. or Dec 
e Acid, Oxalic .. Vs per lb. 18 oe 
a Ammoniac Sal ee ee ae ,»* £70 ee 
a Ammonia, Muriate (large crystal) per ton £54 oe 
a Bisulphide of Carbon  .. T» 10 £928 ee 
a Borax se oe ee ee oe , £298 e 
a Copper Sulphate .. js ES 0 4409 
a Potash, Chlorate .. ..  .. per lb 2/6 
a [I] Perchlorate oe ee 77 3J- 
a Shellac d MS es S percwt ` 96/- 
a Sulphate of Magnesia  .. .. per ton 218 : 
a Sulphur, Sublimed Flowers „ A14 s 
a 3 Lump E» ?s i £9 si 
a Soda, Chlorate - per lb i EC 
a ». e Mcr m per ton 120/- 00j- ine. 
a Sodium ichromate, casks per lb » 108. oe 
METALS, &c, 
c Brass (rolled metal 2" to 12° basis) per lb. 1/43 to Y 2 
c » Tubes (solid drawn) ee 0 M to ee 
e 57 Wire, basis ee ee oe 50 in M to ee 
c Copper Tubes (solid drawn) » to " 
E » Bars (best selected) per ton £148 ot 
g v» Sheet ia $4 j 4148 x 
Eg ee ee ee ee » £148 oe 
d „ (Electrolytic) Bars m » £185 £3 dec. 
d 99 97 Sheets eo [LET £158 2 dec. 
4r di HC. Wire per ib “M 44. des 
97 99 owe tre r 
f Ebonite Rod.. ai ys vs xiii 8 5 
F 97 Sheet oe ee 99 4 " 2/6 oe 
n German Silver Wire is i 2/2 - 
h Gutta-percha, fine.. ze NE " 6/10 T 
h India-rubber, Para fine ..  .. A 8/01 dec, 
i Iron Pig (Cleveland warrants) .. per ton 96/- ine. 
| ,, Wire, galv, No. 8, P.O. qual. es 283 xs 
g Lead, English Pig .. ee oo [1] £85 5 18/. deo. 
g Mercury ee T A .. per bot. un * 
e Mica (in original cases) small .. per lb 6a. to 8j- " 
€ v » n le » e 80 . 
e n » EET e .. , . 
d Silicium Bronze Wire .. per lb. 1 ue e 
r Steel, Magnet in bars eo per ton eo 
g Tin, Block (English) .. : £901 "E 
n „ Wire, Nos. 1 to 16 .. per lb 2/11 Ad. inc, 
Quotations supplied by— 
a G. Boor & Co. g James & Shakspeare. 


c Thos. Bolton & Sons, Ltd. 

d Frederiok Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha anå 
Telegraph Works Co., Ltd. 


h Edward Till & Co. 


i Bolling & Lowe. 

l Richard Johnson & Nephew, Lid. 
n P. Ormiston & Sons. 

r W. F. Dennis & Co. 


Holsworthy Gas & Electric Supply Co., Ltd.— Mr. J. 
Mc. T. Dickson, presiding at the annual meeting, eaid that 
the stand-by plant for the electricity undertaking, which had 
been contemplated ever since the inauguration of the com- 
pany, was about to be installed at a cost of between £100 and 
£500, which would be raised by 5 per cent. eecond debenture 
stock shares. The receipts from sale of electricity amounted 
to £296 during 1915, and from gas £1,086. . 

Isle of Wight Electric Light & Power Co., Ltd.— The 
accounts for 1915 show a profit, including £2,374 brought in, 
of £12,867. After providing for interest and sinking fund 
on debentures and the 5 per cent. preference dividend, the 
directors transferred £3,500 to the renewal fund and carried 
£1,367 forward.—Financial News. 

International Lighting Association.—For 1915 the net 

profit was £1,505. ter paying the preference dividend, 51 
per cent. for the year, £451 is to be carried forward. 
, E Electric Supply Co., Ltd.—The profit for 1915, 
including £2,647 brought forward, was £12,006. After placing 
£2,000 to depreciation account, and paying 5 per cent. divi- 
dend, £2,753 1s to be carried forward. 

Winnipeg Electric Railway Co.—The Financial Time: 
states that the net earnings for 1915 were $1,331,737, as cow- 
pared with $1,685,093 for the 5 year. After providi: 
for fixed charges and dividends amounting to 9} per cent., 
the net result was a deficiency of $385,898, reducing the 
credit balance brought forward to $782,598. 

Oriental Telephone & Electric Co., Ltd.—A dividend on 
the preference shares at the rate of 6 per cent. per annum 
for the last half of 1915, less income-tax, is announced, also 
a final dividend of 6 per cent. on the ordinary shares, free of 
income-tax, making a total of 10 per cent. for the year. 

City of Oxford Electric Co., Ltd.—After paying a divi- 
dend of 44 per cent., £355 is transferred to reserve and £1,563 
is carried forward. 

Monte Video Telephone Co., Ltd.—An interim dividend at 


the rate of 6 per cent, per annum for the half-year, less tax, 
is announced. 


. Leamington and Warwick Electrical Co., Ltd.— After pay- 
ing 5 per cent. dividend, £1,883 is to be carried forward. 
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SWITCHBOARDS IN THE MAKING. 


ALTHOUGH the standardisation of electrical apparatus and 
plant has made considerable progress in late years, yet in 
certain directions considerable variation in arrangement or 
design is still practically a necessary feature. 


Tus New DRAWING OFFICE. 


The average switch- 
board isa typical ex- 
ample, in which the 
numerous combina- 
tions of measuring 
instraments, protec- 
tive devices and con- 
trolling apparatus for 
plant of varying type | 
and size almost al was ↄ 
entails a special desigg 
to suit the particular 
conditions. 

In fact, such are 
the peculiarities of 
this class of work, 
that large firms may 
find it desirable to 
leave the unstand- 
ardised portion to 
smaller organisations, 
while they concen- 
trate their attention 
on the standard 
switches, instru- 
mente, &c., used in 
the construction of such boards. Another 
factor bearing on this arrangement is the 
frequency with which engineers specify 
particular makes of apparatus to be 
mounted ou the boards, with the result 
that one firm’s standard products cannot 
always be adopted. 

The conditions referred to above led 
Messrs. Ferguson, Pailin & Co., Ltd., 
about 2} years ago, to commence a 
specialist business in gwitchboard build- 
ing at Higher Openshaw, Manchester, 
the principals having already had ex- 
tensive experience in this class of work 
with well-known firms. The fiim con- 
fines itself to the assembly and connecting 
up of proven apparatus made by re- 
putable firms, and such has been the 
demand for its switchboards, that the 
firm has recently been compelled to ex- 
tend its premises to obpe with it. Our 
views show a new erecting shop and 
extended drawing 
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the former shop allows for three roũs 
of switchboards being in progress at the 
same time, and, the building being lofty, 
enables one board, when c mplete, to 


EXTENSION TO THE EWITCHBNARD EreictixnG SHOP, Messi.s. FERGUSON, 
PalLin's WORKS 


be lifted over the others for removal for packing, &c. 
Each board is erected on channel bases fixed in the floor, 
while wall stays are provided attached to adjustable brackets. 
Every switchboard is assembled complete to ent ure accuracy 
of finisb, and for packing as little as possible of the gear is 
dismantled. | 

A special machine has been developed for bending the 
heavy copper interconnections required between pieces of 
apparatus. 

The design of switchboards is a very considerable factor in 
the manufacture; each board is set out in detail, the general 
disposition of interconnections being determined, and com- 
plete records are k«pt in view of possible extensions being 
required. 

The range of manufactures dealt with comprises all 
classes of flat-back boards for alternating and direct-current 
work, mechanically and electrically remote controlled boards 
for heavy planta bigh tension cubicles, interlocked, and 
non-interlocked for :ub stations, neutral point earthing 
resistances, &c.: heavy-power switchboards have been 
manufactured for plant of 30,000 volts and 15,000 amperes, 
and it is of some interest to record that the average yearly 
output of switchboards will control some 81,000 H.P. of 
plant, the apparatus having been supplied to 23 municipal 
electric i departments and many industrial firms, both at 
home and abroad. | 
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Chemistry at 
University College. 
—A series of new 
chemical laboratories 
and research rooms 
has been erected at 
University College, 
Gower Street, which 
is said to be the finest 
in the kingdt m, and 
unsurpassed upon the 
Continent. A evm of 
£20,000 is required to 
complete the equip- 
ment, of whioh 
£11,000 is urgently 
needed, and the trea- 
surer, Capt. the Hon. 
Rupert Guinness, 
M.P., will be glad to 
receive contributions 
for this purpose at 
the College. In view 
of the immense im- 
portanoe of chemical 
research to this 
country, we cordially 
commend this appeal 
to our readers. 
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SWITCHBOARD SUPPLIED BY MxSS RA. FERGUSON, PAILIN & Co. FOR A GLASGOW 


SUB-STATION, 
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THE HIRE AND MAINTENANCE OF 
CONTINUOUS-CURRENT MOTORS. 


On April 3rd the Western LocaL SECTION OF THE INSTITUTION 
O ELECTRICAL ENGINEERS discussed MR. H. Joskrh's paper on 
this subject, of which an abstract appeared in our last issue. 

Mr. H. FARADAY Proctor said he noticed that the cost of 
maintenance had increased froin .2 per cent. in 1903 to 6.2 
per cent. in 1915, and that the author expressed his opinion 
that it had now just about found its level. He thought the 
cost of maintenance of large motors would prove to be less 
than the maintenance of small machines, and would depend 
on the class of parts supplied, and the number of breakdowns, 
rather than on the cost of repairing the breakdown. The 
author said he never disputed liability in the event of a break- 
down; this was a point they considered very carefully when 
they were contemplating the hiring of motors in Bristol. 
They were afraid that if they undertook the maintenance of 
the motore it might lead to carelessness on the part of cus- 
tomers’ employés. In Bristol, they only let motors out on 
simple hire, but a customer might take over the motor at an 
agreed depreciation at any time he pleased. He had often 
noticed that a man would hire a motor in the first instance, 
and directly he had proved that the equipment was to his 
satisfaction he would buy it. 

Mr. E. G. ORkELL asked whether the author placed any limit 
oa the size of the motor, and the character of the mainten- 
ance that was most expensive. 

Mr. P. F. CRIxRS thought that a totally-enclosed motor 
would make a more satisfactory—and probably a cheaper— 
arrangement for a damp situation than placing the motor out- 
side the building. 

Mr. A. C. McWurrter, referring to the equipment of the 
workshop, considered that a stove with which to dry out the 
machines was a very essential item. Regarding soldered con- 
nections, he entirely disagreed with the author, as his firn 
did a great deal of soldering, and never got any trouble, unless 
it was due to careless workmanship. He thought many people 
undercut the mica to too great an extent. Regarding the 
rewinding of armatures, his experience was that a tremendous 
amount of labour was wasted in using old material, which 
probably broke down immediately the motor was put to work. 
In certain cases, he considered ball-bearings very desirable, 
especially at the commutator end, although he agreed that a 
roller bearing constituted the best arrangement in most in- 
stances. He thought periodical and systematic inspection the 
best arrangement for maintenance jobs. 

Dr. D. RonERTSON agreed with the author regarding the 
want of a really good etarter. Recently he ordered a etarter 
from a finn of good repute, and, although the resistance coils 
were very nicely built up. the frame on which they were 
mounted was much too light, and after a little time a number 
of short-circuits were caused owing to vibration. His experi- 
ence was that, not infrequently, the starting gear wae just as 
expensive as the motor itself. i 

Mr. JOSEPH, in replying, said that the arrangement he had 
adopted was to keep the cost of materials for motor repairs in 
a motor repairs account," and not in à senarate account of 
the repairs to each different size of motor. The smaller motors 
did cost more, in proportion, to renair than the larger ones. 
With regard to the question of lability in the event of a break- 
down, they knew there was a certain amount of risk that a 
man might badly treat the motor. but they were prepared. to 
take this risk in the same way as an insurance company had 
to take risks. He found that the motors were as well cared 
for since they had done the maintenance as in the days when 
they only did the siinple hire. Ihen endeavoured to get the 
owner to appomt one man to Jock after the motors jn a 
particular department, and to make that man responsible for 
them. The man knew that if the motor brake down, the mill. 
or the section of the mill. would be stopped, and his desire to 
prevent such a thing happening was usually sufficient induce- 
ment to make hin endeavour to prevent a breakdown occur- 
ring owing to neglect or carelessness. The maintenance factor 
that was most expensive was the labour involved. One man 
spent nearly all his time on repair work. and. when neces- 
sary, others were called off other jobs to give assistance, and 
the cost of their time was properly allocated to the work thev 
actually did. He thought labour represented 75 per cent. of 
the cost of maintenance, especially now that thev were doing 
their own rewinding. Referring to damp eituations, he said 
that in a Scotch milling house the atmosphere contained a 
large amount of moisture and of nitrous oxide, which would 
be destructive of anything that could be nsed to make a 
motor. In these circumstances, and as they did not wish to 
supply special motors for special jobs, thev preferred to install 
an ordinary motor outside the house rather than to supply a 
totally enclosed motor and run the risk of its getting corroded, 
They did not use a stove, but heat was obtained from steain 
eupnlied by the boiler house. He agreed as to the danger of 
under-cutting the miea to too great an extent. If a motor 
had been running very well, tbey would not eut the mica at 
all, but he had frequently found in the case of a motor 
described by the customer as a bad motor, that there was 
nothing really amiss bevond the mica being a bit high, and 
when this had been skimmed up the motor ran excellently. 
His remarks about ball bearings had been somewhat misnnder- 
stood. He did not mean to suggest that there was anything 


wrong with ball bearinge; his objection to them was puer a 
"or 


local one, due to the time required for effecting a repair. 
instance, i£ would probably take about three hours to take the 
armature of a 30-H.P. motor out, as they would have to take 
the end shields off, which would be a lengthy matter. He had 
soine motors in use with ball bearings, and the proportion of 
troubles had been quite as great as with the other type. About 
four years ago he set to work to have all the motors inspected, 
as he thought this was the proper thing to do. His experi- 
ence, however, proved most unfortunate, as he often found 
that probably a fortnight after the man had called a motor 
broke down, although the machine appeared to have been 
running satisfactorily when inspected. They were now getting 
the customers to let them know when they thought anything 
Was amiss, as it was more likely that the customers would 
notice anything going wrong than a man who called and only 
saw the machine running for a short time. In Leeds, where 
there were about five times as many motors installed, he 
believed they had men going round who did nothing elee but 
inspect motors. If they had this system in Hawick, the 
cost would probably be about double what it was; in other 
words, it would cost as much, or more, to inspect the 
motors as to repair them. With regard to the framework of 
Starters frequently being too light, he had experienced this 
trouble himeelf, and he eie it was now quite a standard 
practice in most towns, where this business was carried on. 
to have iron fixing boards drilled with standard holes. This 
was an ideal arrangement, but he did not think it could be 
adopted in small towns like Hawick until there was some form 
of recognised standard starter; at present there were all sorts 
and sizes of starters. 


HIGH-TEMPERATURE WORK. 


THe March meeting of the Farapay Society was devoted to 
what was called an informal discussion on Methods and 
Appliances for the Attainment of High Temperatures in the 
Laboratory." Sir RoBERT HAD FIELD, F. R. S., President, was in 
the chair, and the discussion was opened by Dr. J. A. HARKER. 
P. R. S., whose important work at the National Physical 
Laboratory entitles him to speak on this subject with excep- 
tional authority. A large audience, which included some of 
the best-known workers in this field, kept up an eminently 
practical discussion till long after the normal time for con- 
cluding meetings. 

The President's short introductory address told of the diffi- 
culties he and other experimenters had to contend with in 
times gone by in trying to melt small quantities of metals 
like eteel or copper in the laboratory. "That was before the 
advent of the electric furnace, which had wrought so great a 
revolution in high-temperature work; but progress in pyro- 
metry was a factor of no less importance, and he gave in 
this connection ‘a short historical sketch, beginning with 
Wedpwood's work in 1782, and coming down through Le 
Chatelier, Osmond, Wiliam Siemens, Roberts-Austen and 
Callendar to the recent work carried out by some who were 
going to take part in the discussion that night. 

Dr. Harker dealt alinost exclusively with carbon resistance 
furnaces, first made by Liveing and Dewar. A simple method 
of making a furnace was to bore out an are carbon, but the 
hardness of the carbon made this difficult. Fortunately, the 
General Electric Co. now had a stock of thin-walled carbon 
tubes in many sizes for this purpose. The advantage of 
carbon was its high specific resistance. Graphite was much 
easier to handle and bore—it turned as easily as a hard wood 
—hnt its low resistance. one-fifth that of carbon, was a draw- 


ick, and it necessitated turning the tube into a spiral. One 


had only to wrap copper conductors round the ends of the 
tube and the furnace was essentially complete. 

Dr. RoskeNHAIN, later on, suggested coating the carbon tube 
with copper, aluminium, or iron, by the Schoop spray process, 
burnishing the coating to give good metallic contact. It was 
attention to small details, such as the resistance of the end 
contacts, Which made all the difference between a good and 
a bad furnace. Great local heating at the contacts was fatal to 
success, and water cooling was now usually adopted. The fur- 
nace had, of course, to be enclosed, both for heat-insulation 


amid. to prevent the escape of carbon monoxide fumes. The 


most recent type of furnace, built by Mr. Eden at the National 
Physical Laboratory (shown in operation at the meeting), used 
ferro-conerete for this purpose, in preference to firebricks. 

Dr. GREENWOOD, however, stated his preference for firebrick 
for many purposes, on account of the ease with which a brick 
furnace of any size or shape could be put together. and for 
lagging he preferred charcoal. Dr. Harker, on the other 
hand, recommended that fine grade of soot known as painter's 
knnpblack. Filling up with this material the space all round 
the carbon tube for a radial distance of three inches gave 
most effective insulation at high temperatures. The one kilo- 
watt which maintained the furnace exhibited at 2,000 deg. C. 
only heated the outside wall of the fnrnace to something 
over 100 deg. This temperature cf 2,000 deg., by the way. 
was attainable in two or three minutes. To prevent the soot 
from falling through the spiral groove in the carbon or 
graphite tube, it was only necessary to wrap filter paper 
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pound the tube. Its ash sufficed to keep the light scot from 
ing. 

An important point in connection with these furnaces was 
their economical running. It was necessary to obtain high 
temperatures with little power consumption. For this pur- 

ose Dr. Harker used a small, home-made portable trans- 
ormer, on which were 80 turns of primary, split so as to be 
used at 300 volts and downwards, and 3 secondary turns 
capable of being coupled in series or parallel. Currents up 
to 1,000 amperes could be obtained. One of the furnaces 
exhibited was to be sent to Hadfield'e Steel Works, at Shef- 
field, for standardising optical pyroineters, which appear to be 
largely in use, for these particular furnaces were used for a 
like purpose at the National Phyeical Laboratory. 

Mr. R. S. WRHIPPLE said that furnaces like Dr. Harker's, but 
larger, had been installed by Northrup. in America, for gear- 
hardening. Thermo-couples passed through the furnace on to 
the work, which was sunply brought above the recalescent 
point as indicated on a recording pvrometer, and then taken 
out and quenched—a beautiful industrial application of 
Scientific phenomena. 

Useful as ia the carbon tube furnace, the presence of carbon 
&nd carbon compounds is often a drawback where perfectly 
pure metals or alloys have to be melted, and the discussion 
turned largely on substitutes for carbon. On a small scale, 
Dr. Rosenhain and others have found a tungeten wire vacuum 
furnace effective, and pure iron (M. P. 1,525 deg. C.) can be 
melted in such a furnace. But the tungsten becomes brittle 
on cooling from a high temperature, and a fresh winding ie 
necessary for every run. p to 1,000 deg. C. Mr. C. R. 
Darling and Mr. H. G. Lacell were able to recommend a 
kieselguhr tube wound with nickel-chrome wire. A fur- 
nace 1 ft. long, using an inch tube, consumes only 4 KW., 
and it can be rigged up in a few minutes. The arrangement 
should prove useful in innumerable directions. For very high 
temperature work, euch as melting platinum or iridium (over 
2,000 deg. C.), gas or oxy-hydrogen had still to be used, but 
experiments in the use of pure zirconia tubes for resistance 
furnaces are being carried out at the National Physical 
Laboratory, and if these should prove satisfactory this aspect 
of the high-temperature problem will be solved. 

Mr. H. A. KENT drew attention to the possibilities of surface 
combustion; if one could uee pure zirconia in granular form 
almost any temperature could be so attained. Nevertheless. 
the tbilities of gas furnaces have not by any means as 
yet n exhausted, although the present uncertain quality 
of coal gas is at the moment a difficulty. Much was said in 
. the course of the discussion about the modern high-pressure 
types, in which not only the pressure, but the violence and 
turbulence of the explosive mixture as it enters the jet, is a 
necessary condition—as it is in a gae engine cvlinder—of high- 
temperature combustion. One type described by Dr. Rosen- 
hain in use at the National Physical Laboratory has a special 
form of injector burner for use with compressed air at 100 Ib. 
per sq. in., and with this temperatures up to 1,800 deg. C. 
are obtained. An excellent burner is that bearing the name 
of Mr. Brayshaw, and it was described by the inventor. The 
essence of this burner is the wings. or side-pockets, round 
which the mixture of gas and air under pressure circulates 
becoming violently agitated on the way to the jet. 

Mr. A. J. WEBB said he had accidentally melted a large piece 
o£ platinum in this burner with an air pressure of only 20 lb., 
while small quantities could be melted with 3 lb. air pressure. 

Sir ROBERT HADFIELD said that Bessemer had worked with 
very high pressure blasts at one time, and he was glad the 
idea was being taken up again; he believed they would have 
a great future. 


DIESEL ENGINE USERS’ ASSOCIATION. 


Ar the March meeting of the Association the subject of “ Tar 
Oils as Fuel" was further discussed, and the President, Mr. 
GEOFFREY PORTER, gave some particulars concerning the un- 
favourable results which had been obtained in mixing tar or 
tar oils with ordinary crude oil for use in Diesel engines. 

Mr. W. FENNELL introduced the subject of the use of paraffin 
oil as fuel. In the discussion which ensued, the opinion was 
expressed that paraffin could be quite suitably used as fuel 
at times when its price showed anv advantage as compared 
with the price of other fuels. It was necessary to run at a 
lower blast pressure when using parafħn. 

The Honorary Secretary read a report which had been 
made to Lloyds’ Underwriters by Mr. P. H. Smith on the 
accident which occurred in the Smithfield Markets Electric 
Supply Co.’s power station on February 6th. 

According to the report, the compressor attached to the 
engine is of Messrs. Reavell & Co.’s standard quadruplex type. 
comprising four cylinders, viz., two low-pressure cylinders, 
one intermediate, and one high-pressure. The air is drawn 
into the low-pressure cylinders through slots in the pieton 
pin, and is then compressed, passing into the L.P. receiver or 
purge pot, through copper pipes iminersed in the water jacket 
of the compressor. This purge pot contains a drain and regu- 
lating valve, and a relief valve eet at about 100 lb. per sq. in. 
'The air from the L.P. purge pot is drawn into the I.P. cylinder 
past a valve through another cooling coil. Then it is com- 
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pressed and delivered past another valve inta the 1.P. purge 
-pot, which is almost identical with the L.P. pot, except that 
its relief valve is set to blow freely at 300 to 400 lb. pressure. 
From the 1. p. pot it passes into the H.P. stage, from which it 
is delivered to the small bottle, being cooled immediately 
after passing the H.P. delivery valve. : 

The compressor is eo designed that, under normal condi- 
tions, and when pumping its full capacity, the absolute 
terminal pressures of*the various stages are approximately :— 
L. P., 60 Ib.; I. P., 240 lb.; H. P., blast pressure. N 

A feature of the design to which particular attention is 
called is the construction and location of the IP. plunger. 
This being, so to speak, inverted, receives an excess of lubri- 
cating oil, which when the engine is standing collecte in the 
inverted piston and can, in actual practice, get past the rings 
into the cylinder itself. 'The rings are forced tight against 
the cylinder walls not merely by their own spring, but by 
air pressure passing behind the rings, the air being conducted 
thereto by four emall holes communicating from the inside 
of the cylinder to the ring grooves. 

It appears that this construction greatly facilitates the in- 
gress of the oil to the I. Pp. cylinder when the engine is allowed 
to stand, and as seeming to corroborate that the oil actually 
takes this path, it is worthy of note that in most cases these 
holes soon choke up. In the case of the compressor under 
examination, two out of the four holes were choked. Further | 
evidence of the ingrese of the oil in this manner is supplied 
by the extraordinary condition of the H.P. valves, which were 
both very heavily carbonised in 30 hours' running. 

Assuming that both H.P. valves are inoperative, the L.P. 
terminal pressure may reach a maximum of 60 lb. absolute 
and the I. P. terminal pressure is that of the blast. But the 
L.P. terminal pressure is approximately the I.P. suction pres- 
sure. If the compressor is running slowly with the L.P. drain 
valve fully open, the pressure in the L. P. purge pot will not 
greatly exceed atmospheric pressure. Hence, on the assump- 
tion that the H. p. valves are both inoperative, the pressure in 
the I. P. cylinder would be raised from slightly above atmos- 
pheric pressure to the blast pressure in a single stage. l 

These conditions apparently prevailed to an indefinite 
degree at the time of the accident, for, at the inquest, driver 
Baker remarked that he had started the engine in the usual 
way, the drain valves on the compressor being open. Then, 
when the engine commenced to fire, he closed. them and 
immediately turned to the blast bottle. He had just com- 
inenced to throttle the blast to recharge the bottles when the 
explosion occurred. His estimate of the number of revolu- 
tions of the engine to the time of the explosion is ony 20. 

What happened was that the I.P. purge pot burst. The pot 
was of good average quality iron, and was of even thickness. 
Assuming its tensile strength at 7 tons per sq. in., its burst- 
ing pressure would be about 2,400 lb. per sq. in. Hence, no 
pressures ordinarily prevailing in the compressor would be 
likely to cause its fracture. 

Mr. Smith therefore submits that the pressure originated 
from a spontaneous ignition of oil vapour in the I.P. purge pot, 
the temperature necessary to produce the ignition arising 
from the compression of the air in the Lp. stage. Provide 
that the oil is very finely divided, it may combine with 
oxygen with sufficient rapidity to cause it to ignite, notwith- 
standing that the surrounding temperature is well below the 
ignition point of oil vapour. 

Assuming that the flash point of the oil were as high as 
450 deg. F., the inlet temperature to the I. P. only 80 deg. F., 
and that the compression follows the law Pv 175 = K. then the 
I. P. stage has to compress the air to 1/14th of its original 
volume to attain 450 deg. F. as the terminal temperature. 
Working at full capacity, this is the equivalent of raising the 
pressure in the IP. stage from, roughly, 60 Ib. absolute to 
S00 lb. This of itself is quite feasible provided that the Lp. 
relief valve was inoperative. 

The evidence is that the Lp. relief valve did not blow, so 
that it is very probable that the terminal Lr. pressure was 
well below 800 lb., as, on testing the I. P. valve, it commenced 
to lift at 350 Ib. Probably the valve would not have lifted 
under 400 lb. pressure at the time of the accident. but assum- 
ing now that the terminal 1. p. pressure was 330 Ib. when the 
explosion occurred, or well below the pressure at which the 
valve was nominally set, the initial pressure would have been 
10 lb, gauge pressure to result in the attainment of 450 deg. 
D terminal temperature under the assumptions specified 
above, 

From a study of different drivers, Mr. Smith is strongly of 
cpinion that in the time elapsing between Baker's closing 
the L.P. drain valve and turning to the bottles. the L.P. pres- 
sure had not attained even this figure. Hence, on this 
hypothesis, he finds a very possible explanation of spontaneous 
Ipnition arising. 

The fractured purge pot showed a black deposit on an other- 
wise clean fracture in the pipes communicating with the pot. 
and also inside the pot. The inside of the Chelsea purge pot 
recently examined did not dirty the fingers at all. Hence, he 
concludes that an ignition explosion occurred, and makes the 
following recommendations accordingly :— 

1. Fit pressure gauges on both L.P. and I. P. purge pots. 

2. The holes leading behind the 1p. rings to be plugged. 
This will probably prevent the oil gaining easy ingress to the 
0 cylinder and so reduce the heavy carbonisation of the R. P. 
valves. | 

3. Fit a large relief valve to the 1.P. and LP. pots. 
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4. Relief valves should be tested periodically for lifting 
pressure. | 

9. There may be some advantage in fittin 
valve between the H.P. delivery and the bottle. This valve 
should be fitted as close to the H.P. outlet as is convenient. 

6. Drivers in charge should make a habit of feeling the 
temperature of the purge pote. The L.P. is always the hotter 
when the machine is in good order, but when the H. p. valves 
become defective the I.P. becomes warmer. 


er 
7. To safeguard the water jacket, it is advised to work with 


an open top to the compressor, or where this is difficult to fit, 
then in place of the diaphragm or relief valve usually fitted, 
it is advised to place a stand pipe 4 in. to 6 in. diameter of 
sufficient height to obviate ‘‘ head ” difficulties. 

The next meeting of the Association was to be held on Wed- 
nesday, April 12th. Information concerning the Association 
can be obtained from the Hon. Secretary, Mr. Percy Still, 
19, Cadogan Gardens, London, S.W. | 


REVIEWS. . 


‘Single-phase Railways. By Epwin AUSTIN. London: Con- 
stable & Co., Ltd. Price 21s. net. 


This book consiete of descriptions of complete railways or 
portions thereof which have previously appeared in the 
columns of The Engineer, considerably added to for publica- 
tion in volume form. The author explains in his preface that, 
after delaying publication in order to make it cover every- 
thing, it became necessary to go to press without reference to 
the latest split phase developments. It can, therefore, be 
taken as being as nearly up-to-date as is practicable for a book 
describing the applications of a rapidly advancing art. 

On the other hand, it is essentially descriptive and not 
theoretical. Although a good deal of information can be 
extracted on such matters as the characteristics of various 
motors, control systems, &c., involving more or less theoretical 
explanation, it is necessarily not in the consecutive form 
expected in a theoretical work. i 

he first chapter gives a résumé of the case for single-phase 
equipment of railways, pointing out particularly that the 
system lends itself to unlimited extension, whilst the low- 
tension direct-current system does not, and that though the 
direct-current system may be more suitable for suburban eer- 
vices, the inconvenience of working two systems is in favour 
of the one which can be extended. On the matter of overhead 
versus third rail equipment, it is remarked that the cost of 
the former has been considerably overestimated by some advo- 
cates of the latter, that overhead equipment has been built 
ab so low a cost as £800 per mile, that the high-tension direct- 
current system has to use overhead equipment, that the 
true criterion is relative total operating costs, and that eve 
case should be decided on its merite. This is the true gospel, 
but its application is at present somewhat difficult owing to 
the paucity of data which can be fairly compared. It is quite 
on the cards that the controversy may be settled by delevop- 
ments permitting a combination of alternating-current trans- 
mission and distribution with continuoue-urrent motor equip- 
ments, a combination of the strong pointe of both systems. 

Very complete descriptions are given of the two English 
examples, the London, Brighton & South Coast suburban 
lines and Midland Heysham, Morecambe and Lancaeter lines, 
with both of which our interested readers will be familiar. 
The illustrations of the Brighton work are particularly full, 
and include the profiles of the lines and a complete diagram 
of the distribution system, including the boosters used to 
keep the drop in the rails within the 20 volts allowed by the 
Board of Trade. Teste show that with the boosters out of 
operation 84 per cent. of the current returns by the rails and 
uninsulated outers of the feeders, but with the boosters in 
circuit nearly the whole current returns by the insulated 
return feeders. 

The description of the Midland Railway work is less detailed, 
but the light, economical character of the overhead work is 
well brought out, as well as the ingenious trolley insulating 
devices. 

A whole chapter is devoted to the electrified lines of the 
Midi Railway in France, notable as obtaining their power 
supply from Pyrenean waterfalls. Here, again, the overhead 
work is of a simple character, but of varving design on dif- 
ferent sections, as at least four different contractors have had 
a share in the work and have each introduced their own 
material. It seems to have been the policy of the Midi Co. 
to divide the early work between different firms, as they have 
done the same thing in respect to locomotives, no doubt with 
the obiect of finding out by experience the most suitable 
equipinent in each branch for guidance in future develop- 
ments. There is, therefore, the interesting feature of illus- 
tiated descriptions of locomotives built by the French 
Thoinson-Houston, Westinghouse, Constructions Electriques 
du Nord et de l'Est, Brown-Boveri, and A.E.G. Companies, 
all to the railway company’s performance specification, and 
all differing in the wavs the requirements are met. Regenera- 
tive braking was one of the requirements, important because 
the lines have considerable gradients, and the description in- 


a non-return 


cludes a discussion of regenerative braking of an illuminating 
character. It suggests that this action is easier of attainment 
with single-phase than with continuous-current equipment. 
It may be said generally that with continuous current it is 
not done," despite istent and gallant attempts extending 
over nearly the whole history period of electric traction. There 
have, however, been recent important developments on 
American direct-current railways. The trolley wire on these 
lines is supplied at 12,000 volts 163 cycles. 

Chapter IV is occupied with descriptions of four German 
lines: The Blankenese Han burg sert, Dessau- Bitterfeld, 
Murnau- Oberammergau, and the Mitterwald Railways. The 
eecond-named of these lines is remarkable for the size and 

wer of the locomotives employed, and also for the elaborate 

esign of the overhead contact system. The overhead sup- 
porting structures on the Blankenese line show much variety 
of contrivance to suit varying and difficult conditions, Both 
lines belong to the Prussian State Railways. The Murnau- 
Oberammergau line is notable for a gradient between three 
and four miles in length, with a general rise of nearly 3 per 
cent. The overhead work is of a much simpler character than 
on the State Railways before-mentioned. 

The Mitterwald line is not exclusively German, as it extende 
into the Austrian Tyrol to Innsbruck. It is a characteristic 
mountain railway, with numerous tunnels, viaducts, and 
bridges, and some severe gradients. It was built for elec- 
trical working, and it is reckoned that about 24 miles length 
was eaved in the most difficult section by the use of steeper 
gradients than are permissible for steam traction. This saving 
in construction amounts to more than the total cost of the 
electrical equipment; an example worthy of note for future 
mountain railway propositions. 

Chapter V ie entirely occupied with a description of another 
mountain line, the St. Polten-Mariazell Railway, entirely in 
Austria, and also possessing a large number of tunnels, 
viaducts, and bridges. The gauge is only 0.76 m., say 2 ft. 6 in. 
It was built for steam working, but the capacity of the line 
eo worked soon proved to be unequal to the traffic demande 
upon it, | 

be VI ͤ describes four Swiss lines, of which the last, 
the Lötschberg-Simplon, is by far the most important in inany 
respects. There are, however, some points worth notice in 
the equipment of the smaller concerns. The Martigny- 
Orsières 11585 employs Déri repulsion motors, in which the re- 
versal and torque and speed regulation are obtained by shifting 
à pair of auxiliary brushes, each connected to one of the fixed 
brushes. The electrical functions of the controller are limited 
to switching on and off the motor stator current. Everything 
else is done by the mechanical shifting of the brushes. The 
simplicity of this control gear is in striking contrast with the 
complexity of most of the alternative arrangements for series 
and composite series-repulsion motors, and as it is definitely 
stated that the starting torque, efficiency, and power factor 
of the motors compare favourably with those of series motors, 
the question arises, but is not answered in the book under 
notice, why has not the Déri system superseded all other 
single-phase traction motors. The claims are perhaps over- 
stated. 

The Lötschberg-Simplon Railway forms part of the inter- 
national route from France through Berne ‘and the Simplon 
Tunnel to Milan; it, therefore, has to carry trains of the 
heaviest character. The physical characteristics of the line 
are severe, including steep gradients, sharp and almost con- 
tinuous curves, and long tunnels. The summit tunnel— 
Lótschberg—is 144 kilometres (say, 84 miles) in length, and 
on the northern approach there is a remarkable double loop 
shaped like an attenuated figure 8, of which much is in tunnel 
and little straight. The conditions are, therefore, exacting. 
For the purpose of local traffic, motor-cars are used. For the 
through traffic locomotives of 2,000 H.P, were first adopted. 
followed later by locomotives of 2,500 g.P. The former were 
driven by two motors, each carried on a six-wheeled bogie with 
coupled axles. The first reduction gear consiste of a three- 
row Citroen pinion and gear wheel. This gearing permits 
the use of higher speed and lighter motors for the power than 
direct coupling. l l 

The new locomotives of 2,500 H.P. exhibit considerable depar- 
tures in design from the earlier ones. They also have two 
motors, but these are placed in the centre of the locomotive 
body, and drive the five coupled axles through two jack-shafts. 
The total weight is 107 tons, the weight on the'driving-wheels 
78.2 tons, the tractive force at the wheel rims 134 tons at a 
speed of 50 km. (say,. 31 miles) per hour. The maximum 
seed is 75 km. (say, 47 miles) per hour, and they can haul 
a train weighing 310 tons up a grade of 2.7 per cent. These 
locomotives, therefore, compare with all but the heaviest of 
European steam locomotives, and are probably the most 
powerful electric locomotives yet put into European service. 
The control arrangement presents some interesting features. 
The controllers are fixed immediately above the transformers 
with the secondary tappings connected directly to the contact 
fingers. The controller drums are driven by a pawl and 
ratchet gear actuated by a motor. The direction of rotation 
is controlled by a pair of electromagnets which lift one or 
other pawl out of gear. By actuating these magnets, there- 
fore, the driver permits the continuously-running motor to 
turn the controller drum in either direction, or to leave it 
stationary. For dealing with very large currents, in thia 
instance up to 3,000 amperes, at 400 volte, it is claimed that 
this direct action is more satiefactory and eimpler than con- 
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tactor control. There are, of course, blow-out devices, and the 
usual series-parallel connections are available, both for the 
transformers and the motors. The supply on this line is at 
15, O00 volts, 25 cycles. The reader will not find any informa- 
tion about the difficulties with insulation which are eaid to 
have been experienced in the tunnels of this line. The over- 
head work is on the Siemens-Schuckert system. 
Descriptions of the Rotterdam-Scheveningen Railway, a 
Sie mene-Schuckert line (where the original three-phase scheme 
was altered to single-phase after the generating plant was 
far advanced, necessitating eome ingenious adaptations result- 
ing in the eventual supply of two phases to different line 
sections), and of two Norwegian lines occupy Chaptere VII 
and VIII. The most interesting point in the latter is the 
description of telephone disturbances on neighbouring lines 


due toa large high-frequency harmonic in the generator volt- : 


age wave. This trouble was substantially overcome by con- 
mecting a tuned resonance shunt across the terminals, forming 
@ virtual short circuit for the high-frequency current. This 
current proved to be of emall magnitude, and, therefore, 
insignificant as a loss. 

e Swedish State Railways have determined to adopt 
15-cycle, single-phase energy as the general electrification 
standard. The conditions in Sweden are dear coal, abundant 
water power, and, in general, sparse population and low 
traffic density. These dre evidently conditions in which 
economical transmission of energy is a ruling consideration. 
‘The first line electrified, described in Chapter IX, is that 
between Kiruna and Riksgränsen, only about eight miles in 
length, but wholly within the Arctic Circle, and the most 
northerly line in the world. It is mainly used for iron ore 
carrying, and, as in other mountainous mining districte, elec- 
trification has greatly increased the Ra capecity. The 
limits of steam traction had been reached. e practical and 
fanancial results are shown to be quite satisfactory. : 

The Panna single-phase line deecribed in Chapter X is of 
somewhat special interest, because a portion of it is really a 
town tramway, and the remainder a roadside light railway. 
The tramway portion is worked at 400 volte and the railway 
part at 4,000 volts. The facility afforded by the single-phase 
&ystem of working at the two voltages seems to have largely 
determined the choice, but the linee extend in two directione 
to about 15 miles from the power house, so that transmission 
and distribution economies were not negligible. 

Chapter XI, the laet, and nearly the longest, is wholly given 
up to descriptions of six American railways, commencing with 
the New York, New Haven & Hartford. This American work 
has been very fully discussed and described in the technical 
Press of both hemispheres. The problems offered by the New 
York, New Haven & Hartford line were particularly difficult 
at the time, including the requirement of running through 
from New York on 12 miles of direct-current track. The 
magnitude of the work done, between 500 and 600 miles of 
track, at an expense of £3,000,000, and the claims for lower 
capital expenditure and higher all-day efficiency put forward 
by the engineers, together with a large amount of experi- 
mental work of which many results have been freely pub- 
lished, tend to make this the typical single-phase main line, 
and the centre of controversy. It is, therefore, well that Mr. 
Avstin has made his description full, and has been able to 
illustrate it lavishly. It is at least possible that this parti 
cular line will considerably modify ite present system of 
operation before long, so that the record noticed may have 
historical value as showing a step in evolution towards settled 
practice. . 

The electrification of the Hoosac Tunnel, nearly five miles 
long, presented the difficulties usually found in adapting over- 
head work to a tunnel originally built for steam traction. How 
these were overcome is shown in detail, and as the working 
pressure is 11,000 volts the precedent is valuable. The insu- 
lators in use in the tunnel are two in series, each nominally 
capable of carrying 150,000 volts, so the factor of safety is 
large. It is noted that travelling in the tunnel is now quite 
a pleasure in hot weather, and that the tunnel is divided 
into three block sections with automatic signalling, eo that 
its traffic capacity is trebled. The trains, with their steam 
locomotives complete, are hauled through the tunnel by the 
electric locomotives. This particular case is, therefore, an 
example of electrifying a tunnel section on which steam 
working is specially handicapped. The construction work 
was by no means easy. During steam working it was found 
that men could only work two hours per day in the tunnel, 
and were often rendered unconscious by the engine fumes. 
To assist matters during the electrification, traffic was carried 
on by oil-burning locomotives, which were also used on the 
two construction trains, each of which included a dining car! 
and compartments for the men to retreat to during the pas- 
sage of steam trains, furnished with compressed air stores 
to keep out the smoke. 

The St. Clair tunnel, on the Grand Trunk. between Michi- 
gan and Ontario, is another example of a difficult tunnel elec- 
trified to increase its traffic capscity. The approach gradients 
of 1 in 50 added to the difficulties of steam working. This 
particular tunnel is a “tube” of cast-iron segments 20 ft. 
in diameter. The pressure used is 3.300 volts. Although the 
tunnel is d» mp, no insulation troubles have been met with. ` 

In concluding this notice. special praise must be given to 
the illustrations. especially the numerous diagrams of connec- 
tions and line drawings of details, which are generally clear 
and satisfactory. If some of the connection diagrams require 


E 


some puzzling out, that is due to the intricacies of the subject, 
and is in most cases eased by the textual descriptions. The 
lettering and figuring of these diagrams is clear, though 
sometimes minute enough to require a lens for easy reading. 
There is, of course, a large number of process block illustra- 
tions, but whilst these are not of so much technical value as 
the line drawings, they are of more illustrative value than is 
eometimes the case, and they add to the appearance, being 
generally excellently reproduced.—H. M. S. 
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Principles of Direct-Current Machines. By A. S. LANGSDORF.. 
London: Hill Publishing Co. Price 12s. 6d. net. 


The author's preface states that this book has been pre- 
pared with the object of placing before junior and senior 
students of electrical engineering a reasonably complete treat- 
ment of the fundamental principles that underlie the design 
and operation of all types of direct-current machinery.” 

The first chapter consists of 42 pages on general laws and 
definitions. The matter is well chosen and presented in an 
exceptionally clear manner. Ihe methods of the calculus are 
freely used here, and, in fact, throughout the book, but a 
decided effort has been made to give prominence to the phyaical 
concepts of the various equations. Chapter II discusses the 
dynamo, tha» treatment being on orthodox lines and quite 
praiseworthy. 

Armature windings are next dealt with. A full derivation 
of the rules covering armature windings (following Arnold) ie 
included in addition to the usual description of typical wind- 
ings. Chapter IV is devoted to the magnetisation curve and 
to magnetic leakage. The treatment of the saturation curve 
of machines is modern, the correction for the pole arc and 
slots due to Carter being given. 

The complex subject of armature reaction next receives 
attention. The effect of fractional pitch armature windings 
and other refinements are much more thoroughly treated 
than usual. 

Chapters VI and VII are occupied with the discussion of the 
characteristics of generators and motors. They include a con- 
siderable amount of new material, the treatment being largely 
graphical. The three-dimensional diagram is used for depict 
ing the mutual relationships among the several variables. 
Several of the constructions are the same as are given in 
Arnold's Die Gleichstrommaschine.“ 

In Chapter VIII is developed a much more extensive treat- 
ment of the subject of commutation than has been hereto- 
fore easily accessible to students of the type for whom the 
book is intended. The treatment appears to be based ve 
largely on Arnold's work, and on articles in the New Yor 
Electrical World. A good deal of advanced mathematical 
analysis is necessary before a etudent can read this chapter 


. with advantage; in fact, this chapter is above the heads of 


the vast majority of ordinary students in technical colleges. 

Efficiency, rating, and heating of direct-current machinery 
are next discussed on standard lines. The usual empirical 
curves for iron losses, &c., are included. The book concludes 
with a lengthy chapter on boosters, balancers, and train- 
lighting systems. 

There can be little doubt that the author has eucceeded in 
his purpose as eet out in the extract from his preface above. 
The ground covered is comprehensive and the treatment 
thorough and rigorous. It should be distinctly understood 


that a competent knowledge of mathematics is necessary for 


the euccessful use of the book. The volume is well bound, 
the tvpe very clear, and, as things are nowadays, it is worth 
its price.—H. G. S. | 


IMPORT TRADE OF CHINA. 


Tne Chinese Imperial Maritime Customs have just issued an 

additional volume giving the countries of origin of the prin- 
cipal imports into China during 1912-14. The following 
figures, showing the value of imports in 1913 and 1914 of 
goods of interest to the electrical engineering industry, have 
been extracted from this new volume, and the increases and 
decreases shown. It is to be noted that the average value of 
the Haikwan Tael in 1913 was 3s. Ojd., and in 1914 28. 83d. 


Hk. Tls. Hk. Tls. Hk. Tis. 
1913. 1914. Inc. or dec. 

Electrical materials and fittings.— 

From Great Britain 506.000 | 736,000 + 140.000 
» Hong-Kong 174.000 244.000 + 70.000 
» Germany 845,000 705.000 — 140,000 
„ Belgium 71.000 71.000 — 
„  ltaly 36.000 30.000 — 6.000 
„ Japan - .. 393.000 688.000 + 295.000 
„ United States . 179.000 135.000 — 44.000 
„ Other countries 113.000 154,000 + 41,000 

Total .. 2,407,000* 2,768,0001 + 356,000 


* Includes 85.000 Hk. TIs. re-exported. 
+ Includes 37,000 Hk. Tis. re-exported. 
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Hk. Tis. Hk. Tis. 
| 1913. 1914. Inc. or dec. 

Copper wire.— 

From Great Britain ie 21,000 7,000 — 14,000 
„ Germany... ous 17,000 29,000 + 12,000 
„ Belgium ais S 2,000 1,500 — 500 
„ Japan sce 137,000 143,000 + 6,000 
„ Other countries 12,000 6,500 — 5,500 

Total ... 189,000“ 187,000“ — 2,000 
* Includes about 5,000 Hk. Tls. re-exported. 

Copper, bars, rods, sheets, plates, and nails.— 

From Great Britain - 12,000 12,000 = 
„ India E 5,000 3,000 — 2,000 
» Germany e 14,000 4,0000 — 10,000 
„ Belgium P 1,000 13,000 + 12,000 
, Japan 199,000 542,000 + 343,000 
„ Other countries 21,000 11,000 — 16,000 

Total  ... 258,000 585,000 + 327,000 

Aluminium, manufactures of.— 

From Great Britain zs 2,000 2,500 + 500 
„ Germany E 995 35,000 5,000 — 80,000 
„ Belgium 1,000 1,500 + 500 
„ Russia A m 2,000 2,000 — 
„ Japan " ; 21,000 22,000 + 1,000 
„ Other countries 4,000 2,000 — 2,000 

Total i 65,000 35,000 — 30,000 

Rails.— 

From Great Britain 5 9,900 3,500 — 
„ Germany... as 66,000 22,000 — 44,000 
„ Belgium » . 247,000 196,000 — 51,000 
„ Russia .. 216,000 42,000 — 174,000 
„ Japan a 995 17,000 39,000 + 29.000 
„ United States .. 372,000 394,000 + 22,000 
„ Other countries 500 17,500 + 17,000 

Total .. 922,000 714,000 f — 208,000 
* Includes 26,000 Hk. Tis. re-ex ported. 
t Includes 160,000 Hk. Tle. re-exported, 

Asbestos.— | 

From Great Britain 26,000 24,000 — 2,000 
„ Germany  .. Do 6,000 8,000 + 2,000 
„ Belgium me Lus 4,000 16,000 + 12,000 
„ Russia - ae 4,000 16,000 + 12,000 
„ Japan ane 14,000 19,000 + 5,000 
„ Other countries 10,000 9,000 — 1,000 

Total 64,000 92,000 + 28,000 

Machine belting.— 

From Great Britain ... 140,000 144,000 + 4,000 
» Germany 31,000 31,000 — 
„ Belgium 25 1,000 7,000 + 6,000 
„ France bus "t 9.000 500 — 8,500 
„ Russia 10.000 16.000 + 6,000 
„ Japan a vie 58.000 57,000 — 1.000 
„ Other countries ... 19,000 30,500 + 11,500 

Total .. 268.000 286.000“ + 18,000 
| * Includes 8,000 Hk. Tls. re-exported. 

India-rubber and gutta-percha manufactures.— 

From Great Britain 58,000 40.000 — 18.000 
„ Germany 27.000 9.000 — 18.000 
„ France 30.000 14.000 — 16,000 
„ Russia 223.000 186.000 ~ 37,000 
„ Japan - 36,000 471,000 + 11,000 
„ Other countries 44.000 34,000 — 10,000 

Total* zs 418,000 330.000 — 88,000 
* Includes 58,000 ITk. Tls. re-exported. 

Telegraph and telephone materiuls.— | 

From Hong-Kong 41.000 97.000 + 56,000 
» Great Britain 261.000 59.000 202,000 
„ Germany 225.00 224.0600 — 1.000 
„ Belgium 90.000 56,000 34.000 
„ Japan sae 80.000 78.0600 — 11.000 
„ Other countries 13,000 53.000 + 40,000 

Total“ .. 719,000 567,000 — 152,000 
* Includes 32,000 Hk. Tls. re-exported. 

Railway carriages and wagons, including tramcars.— 

From Great Britain 83,00 603.000 + 520.000 
„ Gerinany 370.000 75.000 — 295,000 
„ Belgium 558.000 1, 470.000 + 912.000 
„ Russia $5 85,000 28440) — 57.000 
„ United States 33,000 86.000 + 53.000 
„ Other countries 98,000 78,000 — 20,000 

Total. . 1,227,000* 2,340,000 + 1.113 


* Includes 33,000 Hk. Tls. re-exported. 
t Includes 117,000 Hk. Tls. re-exported. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 


1916. 


Compiled expressly for this journal by Messrs. W. P. Tnoursox & Co. 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradíord. 

4.479. Electric furnaces for smelting and refining metals. J. S. 

Romanes. March 27th. j 


4.509. Contact breakers for magneto-electric generators. V. DUPONT AND 
M. P. P. SvyupicATE. March 27th. 
M di ' Receiving instrument for wireless signalling." A. AsTOM. March 

4,558. Electric discharge apparatus. Buirism Tuoxsos-Houstow Co. 
(General Electric Co., U.S.A.). March 28th. 

4,561. ''Electric dynamos." T. L. R. Coorrr. March 38th. 

4,575. Holders for incandescent electric lamps." J. Sart. March 28th 

4.596. Portable electric battery lamps." H. F. Jorr. March th. 

4,606. '' Sue propulsion." Bxitisn Ttiomson-Hovston Co. (General Elec- 
tric Co., U.S.A.). March 29th. 

4,619. Electric light watchstand." S. Worratt & J. H. WomssALL, Sox 
AND Co. March 29th. 

4,629. ‘Spark plugs." J. W. Barpo. March 29th. 

4,625. Electric torches.” A. A. Kinc. March 29th. 

4,629. '' Electric ignition of explosives." R. Minter. March 29th. 

4,661. 


" Bomb or explosive shell, and apparatus for lowering, sustaining, 
and exploding same by electricity from aeroplane, &c." S. H. Sturtevant. 
March 30th. j 

4.674. Light telegraphy.” J. A. FLEMING. March 30th. 

4,683. ‘Electric switches." W. T. HzNLEv'S TzLEcRAPH Wogks Co. aso 
E. E. Jupcr. March 30th. 

4,688. Electrical systems for engines." 
inc. March 30th. (U.S.A., July 16th, 1914.) 

4,691. “ Apparatus for guiding trolley pulley of electric cars and locamo- 
tives to overhead wire." W. G. Jenkins. March 30th. 

4,697. ‘ Electric oscillators.” BRITISH THomson-Houston Co. (General 
Electric Co., U. S.A.). March 30th. 
4.699. Switching apparatus for inter-connecting telephone lines by electro- 
mechanically controlled switches." F. ALDENDORFF. March 30th. 

4.703. Circuit-breaking apparatus for electrical heaters.” J. E. Harvey. 
March 30th. (U.S.A., April 3rd, 1915.) 

4,713. Electric cut-outs." F. D'ALQUEN. March 30th. 

4,733. '"'Alternating-current systems." A. E. McCoLt. March 3lst. 


W. A. Curvet & C. F. Karrz. 


4,752. Combined electric lampholders and switches." W. Dowovax. 
March S3lst. 

4.771. Machine tools." British THomson-Houston Co. (General Electric 
Co.) March 3lst. 


4,775. “ Carbon brushes for electrical machines." J. E. Grant & Morcay 
Cruciate Co. March 31st. 

4,780. Process for clectrolytic deposition of zinc on metallic surfaces.” 
P. Makino. March 3lst. 

4,788. Dynamo-electric machincs."' 

4,816. ‘ Wireless signalling systems,” 
(General Electric Co., U. S. A.). April Ist. 

4,827. Automatic cut-jn and cut-out for electric circuits." 
BULL. April Ist. 


H. Cnitty, March 31st. 
British THomson-Houstos Co. 


A. P. Tins- 
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PUBLISHED SPECIFICATIONS. 


2914. 
13.951. ELECTRIC FURNACES FOR METALLURGICAL OR OTHER PURPOSES. H. 
Nathusius & Westdeutsche-Thomasphosphat-Werke Ges. June 9th. 
24,056. APPARATUS FOR DETECTING THE PRESENCE OF ELECTRIC Cospecrors. 
A. W. Sharman. December 15th. (Cognate application, 8,961/15.) 
94,170. Erectie Heat Rapiators. A. F. Berry. December 16th. 
24,644. SPankiNG PLUGS. R. O. C. Hurst & F. B. Mills. December 26. 


19125. 
947. MAGNETO-ELECTRIC GENERATORS FOR LIGHTING, CHARGING, AND Ic mex 
PuuPOSES. C. H. Melsome-Smith. January 7th. (July lst, 1915.) 
9.841. ELECTRIC STEP-BY-STEP SIGNALLING APPARATUS. Sterling Telephone ard 
Electric Co., F. G. Bell, & H. W. Barclay. March 10th. 
3,856. APPARATUS FOR MEASURING ELECTRIC CURRENT. 
Ges March Icth. (March 10th, 1914.) 

3,882. Macnetos. G. A. Lister, E. A. Watson & M-L. Magneto Syndicate, 
Ltd. March 11th. 

3,932. METHOD OF AND APPARATUS FOR WINDING THE ARMATURES OS ELE(THE 


Landis & Gyr Akt. 


Macuines. G. Schongut. March 12th. (March 13th, 1914.) 
3.949. INcawpESCENT Erectie Lamps. C. H. Harrison. March I2rh. 
3.950. WikrLESS Receiving Systems. L. de Forest & C. V. Log od 
March 12th. (March 12th, 1914.) 


4.144. OU-IMMERSED ELECTRIC. SWITCHES OR Circuit Breakers. F. B. He: 


and H. Smith. March 16th. 

4.229. ELECTRICAL Coils AND METHODS OF WINDING SAME. H. Wade (J. R. 
Leeson). March 17th. 

4.401. ELECTRIC Rotary CONVERTERS. M. Walker. March 20th. 

4.432. PROTECTIVE DEVICES. FOR ALTEKNATING-CORKENT Sy STEMS. 
Thomson-Houston Co. & E. B. Wedmore. March 20th. l 
A. C. Baronio & K. L. Wow 


Britis. 


5.017. AUTOMATIC TELBGKAPIL TRANSMITTERS. 
March 3lst. 

5.628. Exectric Lamp Lock. W. G. Rudd. April 14th. 

6,723. Eguauisinc  Fietp WINDINGS FOR MULTI-POLAR Dynamo-RLsctact 
Macnines. E. Rosenberg. May oth. 

7492. ELECTRIC SOLDERING Irons. M. J. Railing & G. H. Ide. May 19. 

8.358. Elo TELEPHONE AND TELEGRAPH Apparatus. H. North. lune SF- 

9,428. X-kAY APPARATUS. British Thomson-Houston Co. (General El«trk 
Co., U.S. A.). June 28tn. 


10,803. Vacuum DRYING AND IMPREGNATING DEVICE, MORE ESPECIALLY Ti! 
FOR TREATMENT OF THE Cons OF ELECTRICAL. MACHINERY AND Arrikarts. Ex! 
Hacfeley et Cie. july 26th. — (July 24th, 1914.) 

13.754. Stationary ELECTRODE FOR ÍGNITERS. Standard Co. September 2: 
(September 26th, 1914.) 


15.989. TERMINAL FOR ELECTRIC SwITCHES, COUPLINGS, AND THE LIKE C. 
Markt. November 12th 

17.690. EtLrcTuICALLY-CONTROLLED ELECTRIC Circuit Breakers. British bing 
inphouse Electric & Manufacturing Co. December 17th. (December 
1914.) 

1916. 

2.056. Dry Barrery. F. P. Baumann, February 16th, 1915. (Patent 

No. 100,086.) 
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NATIONAL ELECTRICITY SUPPLY. 


Tus subject formed the text of an interesting dis- 


cussion which took place at the Institution of Elec- 


trical Engineers last week, and is reported elsewhere 
in this issue. The theme is by no means a new one 
in electrical circles, but Mr. E. T. Williams, who was 
responsible for bringing the matter forward, has 
undoubtedly helped to focus our attention on a 
problem, the importance of which the events of the 
last twenty months have amply demonstrated. 

The proposals put forward by Mr. Williams repre- 
sent in the main the logical sequel. to the in- 
sistent demands for conservation of our national fuel 
resources, and the no less pressing necessity of 
improving our industrial equipment with a view to 
securing the maximum of ethciency in industry after 
the war. The suggestion, for the purpose of discus- 
sion, is, briefly, that the control of the electricity sup- 
ply of Great Britain should be vested in an Electricity 
Board, having the weight of Government authority, 
and that the area in question should be divided 
into sections, each with an engineer manager respon- 
sible for its electrical well-being, who would occupy | 
a seat on the Board, together with legal, accounting, 
financial, and Parliamentary members—one of each. 
Tne other essentials of the scheme are the provision 
of a bulk supply network to connect the existing gene- 
rating stations and new ones which may be added by 
the Board. It is important to note that, interference 
with existing stations and the capital invested in them 
is not contemplated, and it is anticipated that the 
benefits to be derived from the mutual interchange 


of load via the proposed bulk supply network will 


— 


eventually lead to the smaller and less favourably 
situated generating plants disappearing. | 
Stress is laid on the possibihty of equipping on a 
large scale at once, and fully loading witnin a brief 
period, any new stations feeding into the proposed 
network, with resulting all-round efficiency; Mr. 
Williams might have gone further and emphasised 
the important fact that only means of such a 
scheme can our generating engineers make up the 
enormous leeway which exists between present 
British practice, as regards the size of unit employed, 
and the largest and most efficient units which are 


commercially obtainable. We must, as Mr. Williams 


hints, be prepared to depart from “ cut-and-dried ”’ 
methods, and such a scheme would enable us to fit 
the load to the most efficient station in the neigh- 
bourhood—to rule out the present disturbing and 
efüciency-destroying factor of load variation in the 
most modern plants, and so to obtain the maximum 
efficiency from them at least. 

Judging, by the experience gained from the inter- 
linking of the London power stations, and the pro- 
gress made in that direction, it is more than probable 
that provincial areas will follow suit, thus forestalling 
in part the larger scheme. à 

It seems very doubtful, however, whether such 
partial methods of mutual assistance, especially if 
dependent on local initiative, can take the place of 
a co-ordinated general scheme, although this was 
suggested by Mr. Merz. The tendency would be to 
super-develop certain supply areas which are already 
being developed, but the small towns, the villages, 
and the farms would be no better off than they are 
at present. : 

We regard it as essential that electricity supply 
shall be brought within reach of the agricultural 
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industry at the earliest possible moment; in farming. 
as in other directions, the methods of the past will 
not serve, and there is every reason to believe that 
those of the future will be largely electrical, if we 
choose to make them so. Possibly the Board of 
Agriculture might be disposed to lend its aid to such 
a scheme, in view of the serious position which has 


arisen in connection with that industry, and to which , 


Lord Selborne drew attention in the House of Lords 
last week. 
in connection with the financing of a scheme of this 
nature unless its national character led to some form 
of Government guarantee being given; but our ideas 


on most things are undergoing revision, and it 


would seem scarcely consistent, after spending five 
milhons a day for many months on war, to quibble 
about the expenditure of a few millions a year for 
two or three years on an epoch-making industrial 
development, as some people are disposed to do, 
because an immediate return on the money might 
not be visible. i 

If it is conceded that a supply of cheap electricity 


is likely to be a factor—and we believe it to be an, 


essential factor—in our future commercial prosperity 
as a nation, then we must fearlessly accept the 
condition, put forward by Mr. Chattock, that no 
direct financial return should be expected for some 
years, but that the country should shoulder the loss 
in the meantime—if, indeed, that can be called loss 
which confers so many indirect benefits on a nation, 
and which holds the certainty of ample returns in 
years to come. 

The electrical manufacturing industry in this 
country has been held back for years by our unenter- 
prising and inelastic methods of electricity supply; 
but were it assured of the enormous home demand 
which would result from the supply of electricity on 
a wholesale scale in this country, its operations 
abroad could also be conducted with the same 
facility and success as those of its great rivals, in so 
far as these are due to their manufacturing resources. 

Clearly the matter is one deserving of the closest 
consideration at the present time; so many interests 
are involved, however, and many of them of a non- 
electrical character, that it will be necessary to enter 
on a campaign of general enlightenment in order to 
obtain the needful support—-we must, in fact, talk 
hard and keep on talking, if we are to attract public 
attention and arouse enthusiasm. In this connection 
Mr. Roles’s suggestion as to enlisting the support of 
the chief engineers of existing undertakings, by giving 
suitable guarantees that they shall not be displaced, 
is worth consideration; we believe that engineers 
and managers would be in increased demand rather 
than otherwise under such a scheme, and that public 
servants have, as a rule, little to complain of in the 
matter of compensation, &c., when they relinquish 
a post to please the public, but it appears to be an 
easy way of securing five or six hundred mission- 
aries, who would necessarily bring influence to bear 
on the various public bodies, and thus possibly 
enlist the services of some of the most prolific talkers 
in the kingdom in aid of the scheme. 


RECENT vague indications of a fall- 
ing off in the general demand for 
copper, possibly under the influence 
of the more hopeful views that were entertained as 
to the duration of the war, have proved rather decep- 
tive. The abstention of buying, indeed, has been 
only temporary, as it was to some extent due to the 
opinion expressed by certain American critics that 
prices had been forced up to a point as high as could 
be reasonably expected even under the more strin- 
gent conditions. There was certainly a little more 
inclination on the part of a few smaller American 
producers to consider lower offers for forward ship- 
ment, but this change of sentiment has not exerted 
the least influence on the arbitrary attitude of the 


Copper. 


It seems likely that difficulty would arise 


big American producing interests, who latterly have 
been more sparing in their offers for forward de- 
liveries owing to another extension of buying, first 
by our Continental Allies, and subsequently on the 
part of American consumers, whose takings within. 
the last few months have grown at a stupendous 
rate. Prices for distant shipment have certainly 
stiffened to a notable extent. The serious scarcity 
encountered in covering needs over the Spring now 
looks like spreading over the whole of the summer 
months, for which period extensive orders have ap- 
parently already been placed, which leaves the copper 
magnates in absolute command of the situation for an 
indefinite period, or so long as the chronic scarcity 
of spot metal continues. European stocks are vir- 
tually exhausted, as shown by the statistics, and 
there is no prospect of a replenishment for some 
time at any rate. Fairly liberal shipments are, it is 
true, pretty regularly made to this side from Ameri- 
can Atlantic ports, but the whole of this copper is 
already sold, and the great bulk thereof goes 
straight into the hands of munition manufacturers, 
whose operations are in full swing at this critical 
stage of the great struggle. Never before in the 
history of the copper market has the demand for the 
metal been so extensive and so urgent. There has 
been for some time past a phenomenal wave of indus- 
trial activity across the Atlantic, in addition to which 
munition work on a considerable scale is apparently 
now being carried on in the United States as a pre- 
cautionary measure. The world's production of 
copper has now by far eclipsed all previous records, 
but the extension of requirements has been no less 
marked, and this must be expected to continue for 
months to come, so that anything like a retrograde 
movement in prices is rather unlikely, unless un- 
expected developments arise in the war situation, 
calculated to hasten a conclusion of hostilities. The 
fact is worth noting that in spite of an absence of 
speculation in warrant copper under the Government 
prohibition, prices have steadily broken into new 
high records, owing to the famine conditions. The 
price has in the past, week risen to about £126, and 
Offers are as scarce as ever. 


Tue question whether a manufac- 


Water for turer can lawfully take water from a 
Condensing river for the purpose of condensing 
Purposes. steam is one which is of increasing 


importance, having regard to the 
rising price of coal. There are few cases on the sub- 
ject; and such cases as there are do not cover many 
cf the important points. For instance, suppose à 
riparian owner has a mill which is worked by water 
power derived from the stream. He will naturally 
want all the water he can get to flow into his mill 
dam. Then suppose that another owner, a little 
higher up, takes water from the stream, uses it for 
condensing, and returns it, undiminished in quan- 
tity, below the dam. Has the mill owner any right 
of action? The authorities clearly establish certain 
propositions. In the first place, a riparian owner 
may take water from a stream for all ordinary pur- 
poses, e.g., domestic purposes, supplying cattle, 
watering his garden, and even for irrigation. He 
cannot, however, draw. off water and sell it to a 
water company for supplying a town. In the second 
place, every riparian owner may divert the water of 
a stream for purposes in connection with his land 
or for other purposes; but he is bound to return the 
water which he has diverted into the stream again 
before it leaves his land, substantially undiminished 
in volume and unaltered in character; for a lower 
riparian owner, subject to the rights of an upper 
owner, is entitled to have the water flowing in the 
natural bed of the stream come to him unaltered in 
quality and quantity, and to come to his land m its 
ordinary and accustomed channel. There is no case 
which holds that a man may abstract water for con- 
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densing purposes and return it undiminished in 
quantity or quality lower down. Indeed, such a 
decision would appear to be contrary to the prin- 
«iple above enunciated. Where, however, he takes 
water for condensing, and returns it to the stream 
substantially at the same point on his own land, it 
has been held that he does not infringe the rights 
of the lower riparian owners (see Kensit v. Great 
Eastern Railway, 27 Ch. D. 122). All persons tak- 
ing water for condensing purposes would therefore 
do wisely to see that it is returned to the river on 
their own land. 


THE increasing difficulties experi- 


The Wire- enced by wire manufacturers in 
Drawing obtaining supplies of copper for 
Industries. rolling and drawing down, and the 


holding back of trade inquiries, in 
‘consequence of the abnormally high price ruling in 
the metal market, have resulted, during the past few 
weeks, in a decline in the output of many of the lead- 
ing firms in this country. This, in some measure, 
is to be regretted, as, with fewer restrictions in ob- 
taining shipment of goods, more attention could be 
devoted to the important question of the develop- 
ment of the oversea trade, a section which in the 
near future should prove to possess many attractive 
and promising features for enterprising firms. 

In the home trade section, however, there is pro- 
bably much yet to be done m the direction of pre- 
venting a repetition after the war of the German 
wire manufacturers’ acquisition of trade in these 
markets with the same successful results as hitherto. 
It cannot be too often repeated that the basis of the 
German wire manufacturers' success in this country, 
and in the British markets overseas, has been 
a thorough and comprehensive system of personal 
representation. This fact, besides being now more 
than ever fully appreciated by British firms, has been 
vouched for in confidence on more than one occasion 
during the past few years by successful Germans 
themselves, who have made good in these markets 
with practically no opposition as regards being first 
in the field. Moreover, influential buyers in 
the cable and electrical industries in this country 
have confessed of late that frequently in the 
past the attractions and inducements to trade with 
German firms, in preference to British firms, have 


been due, not so much as has often been erroneously - 


supposed, to undercutting in price and cheaper pro- 
duction, as to superior all-round attention in the 
matter of personal representation by qualified men. 


OPERATIONS that are in progress 

Hydro-Electric in Tasmania along hydro-electric 
Power in lines are already more or less 
Tasmania. familiar to our readers, but Mr. C. 


T. Milne, H. M. Trade Commissioner | 


in Australia, has recently reported on this matter, 
as mentioned here a few weeks ago, he having 


been in Tasmania at the end of last year. 
In order to bring the scheme to the notice 
of Australian manufacturers and other light 


and power users, the Government is carrying out 
a publicity campaign, and has, it is believed, made 
arrangements for the sale of about 9,000 H.P. Works 
are being projected, and apparently United Kingdom 
interests are investigating the possibility of erecting 
woollen mills. The general manager, in an inter- 
view with Mr. Milne, stated that there would be 
an increased demand in Tasmania for electrical 
fittings and appliances, and he suggested that 
the time was ripe for more active steps to be taken 
by our manufacturers of such goods to bring them 
to the notice of consumers. Firms in the United 
Kingdom can secure information regarding reliable 
firms in Tasmania who would be ready to undertake 
their representation, from Mr. Ashbolt, the Imperial 
Trade Correspondent, at 23, Old Wharf, Hobart, 


. Tasmania. 


E 
Pd 


AN 11,000-VOLT SUBMARINE CABLE. 


Tue city of San Francisco is situated on the southern shore 
of the Golden Gate, the narrow entrance to the land-locked 
San Francisco and San Pablo Bays. Until recently, hydro- 
electric power has been supplied to the city from the Pacific 
Gas & Electric Co.'s power plante by a roundabout route 
extending from Cordelia sub-station, round the eouthern 
extremity of San Francisco Bay, and along the shore to the 
Martin station at, San Francisco, a distance of 107 miles. 
As the ‘hydro-electric plante to the northward increased in 
number, it was considered desirable to provide a more direct 
supply route, as the San Francieco steam stations could then 
more readily serve as relays for the rest of the system. Quite 
recently a pair of cables were laid across the water from Oak- 
land on the other side of the bay, which somewhat relieved | 
the situation, but still left much to be desired, and in May, 
last year, it was therefore decided to make use of the 60,000- 
volt line from Cordelia to San Rafael, by cohstructing a con- 
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CONNECTIONS FOR CABLE TESTING. 


necting line to Sansalito, where a step-down sub-station has 
been erected; to connect this by means of a short pole line 
with the northern shore of the Golden Gate, and to lay two 
submarine cables across the latter, a distance of 13,000 ft., to 
the southern shore, and from a cable terminal house on the 
latter to lay four underground cables, a distance of 6,500 ft. 
to couple up to sub-station F of the San Francisco system. 

The installation was designed to deliver 18,000 H.P. at a 
pressure of 11,000 volts, which is the H.T. distribution pressure 
at San Francisco. 

The cables were laid across the forbidden anchorage ” area 
between the two shoree, as the best route; consideration had 
to be given to the 6-knot tide, to the depth of water, which 
exceeded 200 ft., and to the question of repairs subsequently, 
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TEMPERATURE CURVES—SOLID FOR SUBMARINE CABLES AND 
DOTTED FOR SHORE ENDS. 


as the strain on the cable itself when lifted from a 200-ft. 
depth would be excessive. 

t was therefore decided to use the messenger cable method 
of laying, in which a steel rope is laid from ehore to shore 
and securely anchored, and acts as a guide line in laying the 
power cable. The messenger cable is picked up at the shore 
end and laid across a barge on which power cable reels are 
mounted; the former cable passes over sheaves and through a 
cable gripper in charge of an operator, who controls the 
movement of the barge while it is being towed across the 
water by a launch. 

The power cable' was attached to the messenger before 
paying out, and after a length of cable was laid, the barge 
was anchored to the messenger and another length epli on, 
2 four reels of cable carried representing about 5,000 ft. of 
cable. 

The free end of the cable was then eealed and lowered over- 
board, the barge towed to shore (under-running the messen- 
ger), and reloaded with cable. The messenger was then picked 
up at the free shore end, laid across the barge, and under-run 
until the free end of the cable was recovered, when the 
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splicing and laying were repeated x before. The messenger 
cable takes the strain, relieving the cable and joints from 
all tension. ra 3 
The steel messenger cables are 1} in. in diameter, each 
composed of 37 strands of galvanised steel wire, woven in one 
length of 14,000 ft. and having a breaking strength of 90 tons. 
ach of the power cables consists of three stranded per 
conductors, having an area of 350,000 circ. mil. at the shore 
ends and 250,000 circ. mil, for the deep-water sections; this 
represents a finished diameter of 4} in. and weight of 22 lb. 
per foot in the former case, and a finished diameter of 4 in. 
and weight of 19 lb. per foot in the latter. 


The conductors are insulated with rubber and varnished 
cambrie, and enclosed in a 5/32 in. lead sheath; over this 


two layers of jute were applied to form a cushion for steel 
wire armouring, and the latter was in turn jute covered, and 
a final coating of sand and asphaltum applied for mechanical 
protection. Each cable contains a twisted pur. of telephone 
wires, cambric insulated, cotton braided, and laid in the jute 
filler between the main conductors of the cable. These tele- 
phone wires are protected at the shore ends by telephone 
insulating transformers. 

The cable-laying ed was 70 ft. long and 30 ft. wide, and 
of 125 tons wiper he or laying the messenger cable it was 
towed across the tide, but for laying the power cable it was 
towed sideways to minimise interference of the tide, a 50-H. p. 
launch being usually employed. 

On the barge itself the nonnii la; 40-in 
sheave on either side of the deck, a rigging preventing it 
from leaving the sheaves no matter what position the barge 


was laid across a 40-in, . 


Continuous megger tests Were carried out during laying 
from the sub-station on the north shore, and full 22,000-volé 
tests were made on the splices. 

The yes aded was also taken to carry out heating tests 
on the submarine cables, on which little data has previously 
been available. . 

By means of a 650-volt 1,000-kw. direct-current generator 
and by connecting. the cables, as shown, diagrammatically, 
it was possible to circulate current through the conductors of 
the submarine cable. 

The telephone wires in the cable and on the San Francisco 
shore were used as pressure cables, and it was possible to 
determine the voltage drop for any given load. From observa- 
tions the temperature curves shown on page 443 were plotted, 
the water temperature being 12 deg. C. Laboratory teste 
under similar conditions were arranged to determine the tem- 
perature rise in the eplices, for which also curves are shown. 

The shore ends of 850,000 circ. mil. cable are not entirely 
under water, and further teste were made on these cables, 
the dotted curves showing the temperature rise. As the life 
of the rubber insulation depends largely on the temperature 
to which it is subjected, it can be seen that the safe carrying 
capacity of the cables is approximately 350 amp., owing 
largely to the radiating capacity of the splices and the large 
size of the shore ends, although under emergency conditions. 
the cables could safely carry 400 amp. The specification 
called for a test pressure of 30,000 volts for 30 minutes at 60 
cycles between conductors and between conductore and ground 
at the factory. The telephone conductors were to withstand 
a pressure of 4,500 volts between conductors and between con- 


BARGE SERVING MacHtNE, Rincs TO HOLD ARMOURING DURING SPLICING, AND VIEW OF BARGE. 


might take, up. The poa cable was fed from the reels 
round ‘spools, and both it and the messenger were passed 
through a regi machine, driven by a petrol engine; this 
machine was used to bind the two cables together by a con- 
tinuous winding of two galvanised wires, but every 20 ft. the 
movement of the barge was stopped by the grip, and a number 
of turns wound on at one point, in order to ensure connection 
at 20 ft. intervals. The speed when laying the cable wae 8 ft. 
per minute. . . ; 

To make the joint mechanically strong it was necessary to 
lap the armour about 15 ft., which involved cutting. off 15 ft. 
of the cable projecting from the water; the armour was 
folded back and held in shape by rings. 

The copper conductors were sweated together and insulated 
with rubber and cambric; the telephone conductors were 
spliced and insulated, the twisted pair being traneposed be- 
tween cores at each joint; finally, a 4}-in. lead sleeve was 
wiped to the main sheath, and the joint filled with ''ozite " 

ured in at a temperature of about 460 deg. F., sealed, and 
apped, and the armouring put back into a 

As the barge was held fast to the messenger during jointing 
operations, the serving machine was mounted on rollers, so 
that it could travel along while binding the wire over the 
joint. Every 12 in. the serving wires were soldered together 
to provide against unwrapping should the wire break. 

The cable was not attached to the messenger for a distance 
of 8 ft. on each eide of a splice, to allow it freedom of move- 
ment independent of the splice, There were 11 splices in 
each completed cable. M 

After the final splice was made, the cable and messenger 


were under-run to a pom mid-way between two splices, when 


both were hoisted o 


he reels and lowered to the bottom by 
ro 


pes. ! 
Cable laying was commenced on September 96th, and the 
two cables were laid and tested by October 30th, the connec- 


zn through to San Francisco being completed on November 


ductors and ground. On test it required 100,000 volte to 
puncture between conductors of the main cable and 46,000: 
volts between the conductors of the telephone cable. 

In conclusion, we have drawn on articles recently appearin 
in the Electrical World and Journal of Electricity for hak 
of the information here given. 


— — — — — — — — 


A LARGE BATTERY SUB-STATION. 


Tun Metropolitan Electricity Supply. Co. have recently com- 


pleted a large battery sub-station in Eagle Street, Holborn, in 


. Order to increase the facilities for supply in that district. 


Provision is made in the building for four complete batteries, 
and one of these has been installed in the basement; it has. 
been supplied by the Chloride Electric Storage Co., Ltd. The 
battery consists of 110 cells of their O. V. W. 26 type accumu- 
lator, in lead-lined pitch-pine boxes, and has a capacity of :— 


1,200 amps. for 10 hours to 1.8 volts per cell = 12,000 a.m 
2,000 amps. for 5 hours to 1.78 volts per cell = 10,000 a.m 
2,800 amps. for 2 hours to 1.7 volts per cell = 7,600 A.H 


6,000 amps. for 1 hour to 1.65 volte per cell 
8,000 amps. for 35 minutes. 
2,000 amps. for 1 minute. 

15,000 amps. momentarily. 


The normal maximum charging rate of the battery is 1,400: 


' amps., and the maximum continuous charging rate 92,570 


amps. The maximum charging voltage is 2.6 volte per cell. 
The positive plates are of a special Planté type, in which 
the active material is in the form of pure lead rosettes, sup- 
rted in a gm ani rigid antimonial lead framework, which 
1s unaffected by the chemical changes which take 5 8 during 
the life of the cells and retains its strength. e negative 
plates are of the cage type, each plate consisting of an anti- 
monial lead cage in two halves riveted together; the face of 
the plate presents a smooth surface of perforated sheet lead, 
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we intervening ae constituting receptacles for the active 
terial. les are separate A wooden dowels, which 

‘ee act as eens to special w diaphragm separators, 
and are held in the correct position by means of india-rubber 
rings. The plates are suspended on stout glass slabs, resting 
on and in position by lead shoes. The positive and 
negative plates in adjoining cells are connected by means 


Fia. l.—Panr or CHLORIDE 1,320-Kw, 


of massive channel bars. The efficiencies guaranteed are: 
amp.-hour ciency at all rates, 90 per cent, Watt- 
popr efficiency, 75 r cent. at 5-hr. rate; 72 per 
. at 2hr. rate; 70 per cent. at l-hr- rate. There are 

e and 27 ‘negative plates in each cell, the former 

771 ri. thick and the latter 5/16 in. thick; both plates 
measure about 16} X 463 in. The overall dimensions of one 
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Fic. 3.— E. C. C. 
cell are 213 in. X 494 in. X 651 in., the height overall being 
| in. Sections of the cell are given in fig. 5. 

The weight of the positive plate is 90 Ib., and of the nega- 
tive 41 Ib., except the outside plates, which weig th 34 lb. eac ch; 
the total weight of the plates in one cell is 3,452 lb., of the 
acid 4,700 Ib., and of the complete cell 6,080 lb. The approxi- 


BATTERY. 


BOOSTERS AND B.T.H. 
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mate weight of the complete battery, exclusive of the stands 
is 2984 tons. Each cell is supporte 'on 12 glass insulators of 
the mushroom type. The stands are of pitch-pine, and are 
supported on strong glazed earthenware insulators. The 7ii- 
ferent rows of cells are connected together by means ot flat 
copper bare bolted to copper take-offs, cast into the channel 


bars at the ends of the cells; each connection is composed nt 


mage ji or j 


Fic. 2.—NEGATIVE SWITCHBOARD. 


four bars, each.4 in. X 1 in., air spaces being left between 
the bars. These bars are suspended from the ceiling by means 
of iron rods, insulated from the copper by globe strains and 
ipsulated turnbuckles. 

The battery-room floor is of special construction (see fig. 6) ; 
metalline bricks are laid on edge, in rows of sufficient width 
to carry the glazed earthenware insulators for supporting the 


i abil — eee An ur 


SWITCHGEAR. 


battery stands in grout; the rows are 9 in. wide, and stand 
directly on the cement screed of a concrete floor. A space of 
about jin. is left between the bricks, and is filled in with 
cement to a depth of about lin. from the bottom of the 
bricks. Acid-proof asphalt compound lin. in thickness is laid 
over the whole of the cement finish to floor; a fillet is formed 
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round the bricks to 14 in. above the level of the surrounding 
asphalt, and is ironed against the rough eurface of the bricks. 
The J in. spaces between the bricks are also filled with this 
compound to the level of the top face and sides of bricks, 
thus forming an acid-proof floor and making a solid founda- 
tion for the batteries, which are illustrated in figs. 1 and 4. 
Two motor-driven boosters have been inetalled to deal with 
the present battery; they were supplied by the Electric Con- 
etruction Co., Ltd., of Wolverhampton. Each consists of one 
interpole motor of 115 B H.P., at 210/940 volts, 500 R. P. M., and 
two interpole boosters, the fields of which can be reversed 
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Fic. 4.—PART oF BATTERY. 


80 as to boost up or down; each booster is capable of giving 
1,800 amps. at 16.7 volts continuously, 2,500 amps. at 12 volts 
for two hours, and 3,000 amps. at 10 volts for one hour. The 
boosters are separately excited at 210/240 volts, and each has 
a single commutator, which is ventilated through slots in the 
81 n the commutator between two steel rings, ae shown 
iD fig. 3. 
flexible couplings, have four bearings on one combination 
bedplate, und are fitted with carbon brushes. 
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Fic. 5.—VERTICAL SECTIONS OF CHLORIDE CELL. 


The efficiencies of each booster under the loads given above 
are respectively 69, 62, and 56 per cent. The efficiency of 
the motor is 91 per cent., with each booster giving 30 Kw. 

The switchgear for each motor is mounted on a panel fixed 
t: the bedplate of the machine. The starting ewitch consiste 
of nine interlocked slow-break knife switches, and the booster 
field regulators are of the : ipsu potentiometer type. The 
boosters are shown in fig. 3. 

A battery milking booster made by the Electric Conetruc- 
tion Co. has also been installed, consisting of an interpole 

motor driving an interpole booster, which gives 1,500 amps. 


The machines, which are connected by Zodel-Voith 


and discharge Aron watt-hour meter. 


at 10 volts, 575 R.P.M. It is provided with four bearings and 
mounted upon a combination bedplate, together with the 
necessary switchgear. The booster is connected up to copper 
bars supported by globe strains under the ceiling of the base- 
ment as shown in fig. 1. Portable flexible leads are used for 
the connections from these bars to the cells. 

The switchgear, which was supplied by the British Thomson- 
Houston Co., Ltd., consists of one main board for feeders, 
motors, and battery, one 1 8 and battery panel, one 
positive and battery panel, and one instrument panel - 

The main switchboard, shown in fig. 3, accommodates the 
battery connections, field and motor connections, and 24 
triple-concentric feeders. It consists of six feeder panels, one 
motor and battery panel, and one panel carrying four 4,000- 
ump. switches for dividing the feeders into two sections, 
the neutral „bar having a covering plate for this purpose. 
There are double positive and negative copper bue-bare, so 
arranged that feeders or battery and motors can be connected 
to either the top or bottom bus-bar, the battery through two 
4,000-ainp. switches in parallel on either pole, and the motors 
and feeders through switch fuses, each feeder having two 
fuses in parallei. 

Twelve of the company's feeders forming part of the net- 
work in Eagle Street were cut, both ende of each feeder bein 
brought into the etation and connected to the bus-bars throug 
neighbouring fuses. The feeders can, therefore, be boosted 


up as required, and the battery current is avaHable in the 
feeders in either or both directions. 
The neg itive and positive booster and battery switchboards 
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Fic. 6.—DETAILS OF FLOORING. 


are at opposite sides of the machine room, as shown in fig. 3. 
The negative switchboard is ebown in fig. 2. Mounted on it 
are two 5,000-amp. switches for No. 1 booster, two 5,000-amp. 
switches for No. 2 booster, and one 8,000-amp, switch for the 
battery connection, four voltmeters, one recording voltmeter, 
and one recording ammeter. The switches on the positive 
board are similar to those on the negative panel, the instru- 
ments being two voltmeters, one ammeter, and one charge 
These switchboards are 
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Fic. 7.—8,000-amp. SWITCH. 


arranged so that either the first or the second machine, or 
the two in parallel, can be connected to the existing battery 
or to a second battery. An instrument panel carrying five 
amineters is fixed by the side of the positive panel. 

The basement is ventilated by means of two fans, belt- 
driven from a motor. One is a low-pressure fan drawing air 
from outeide, and 1 it into the basement through 
wooden trunke situated on the floor, and carried nearly the 
full length of the building at either side; a portion of one of 
these trunks is shown in fig. 1. The other is a high-pressure 
fan drawing air through a wooden trunk fixed to the ceiling 
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of the baseinent, and discharging at the top of the building; 
a portion of this trunk is shown in figs. 1 and 4. 

The building consists of a basement, ground, firet, and 
second floors. The basement and ground floor were designed 
to carry each two batteries similar to the one now installed. 
The firet floor was designed to carry all the boosters required 
for the four batteries, and aleo the necessary switchgear. For 
the present, however, the boosters and switchgear are erected 
on the ground floor, thus saving a considerable amount of 
copper. . 
e contractors for the building were Messrs. Geo. Andrews 
and Co. The steelwork was supplied by Messrs. Drew, Bear, 
Perks & Co., the architect being Mr. J. W. Stanley Burmester. 
The building and plant were erected under the supervision of 
th- Metropolitan Electric Supply Co.'s engineers, to whom 
we are indebted for the foregoing particulars. 


— 


. THE ELECTRICITY SUPPLY OF GREAT 
BRITAIN. ' | 


AN important discussion took place last week at the INsTITU- 
TION OF ELECTRICAL ENGINEERS on this subject. It wae intro- 
duced by Mr. Ernest T. WiLLIAMS, M. I. E. E., who in January 
submitted a paper dealing comprehensively with the present 
State of the electricity eupply industry; the new conditions 


brought about by the war, and the urgent need for electrical 


engineers to work together for meeting the country's need 
for a cheaper and more extensive electricity supply; and a 
pro scheme to meet this need. 

e Council's decision to hold a general discussion on this 
subject made it desirable to reduce considerably the ground 
covered by the introductory paper, and for this reason the 
firet two- sections have been almost entirely deleted. 

Mr. WILLIAMS pointed out that the time had now arrived 
when we must think of the eupply industry not as a large 
number of independent detached schemes having separate 
areas, but for the country as a whole. If the policy of 
centralising generating 
heen economically sound, even though this involved trans- 
formation losses and additional maine, why should they 
hesitate in taking the next logical step of considering the 
eventual replacement of the large Subs of emall, costly, 
comparatively inefficient electric supply stations by a few 
modern interconnected power stations for dealing with the 
electricity supply of the country as a whole? 

Such a method of dealing with the problem would result in 
lower capital coste per unit of output and lower working costs 
per unit generated. l 

Against this must be set the increased cost of bulk distribu- 
tion mains and transforming plant, and the loss in efficiency 
due to the transformation. 

The area of Great Britain was comparatively small, but no 
country offered so great promise for a sound and economical 
electricity supply, if taken as-a whole. 

Technical considerations offered little difficulty, and financial 
issues could be dealt with under the guidance of present 
experience and knowledge. It was the basis of organisation 
which most urgently deinanded attention, and the author had 
endeavoured to evolve a scheme on which the organisation 
might be based. It was imperativé that the scheme should 
b» formulated to draw in existing interests instead of acting 
in direct opposition to them, 

The public control of electricity supply should be co-ordi- 
nated by a central body: directly responsible to Parliament. 
Such a body should not be an existing Government depart- 
inent having various other interests; 1t should not be a Gov- 
ernment department at all in the accepted sense of the word. 
At the same time, this central body must have all the weight 
ot Government authority and be able to authorise or raise big 
loans on Government security at low rates of interest. 

Such a body would have to be created with the necessary 
powers under a special Act of Parliament. It could be desig- 
nated the Electricity Board, and its purpoee would be the 
co-ordination, control, and development of the electricity 
supply of the whole kingdom for the public good. 


pente in larger power stations had. 


e would assume that the whole country of Great Britain 


was divided into, say, six sections; an electrical engineer 
manager would be appointed for each district, where he would 
reside in a central. position. On him would devolve primarily 
the responsibility of eeeing that the best interests of the 
electricity supply for the public good were being developed 
and maintained, and in him would be co-ordinated the various 
electrical interests of the district, and the management of such 

rtion of the electricity supply as might be directly handled 
he the Electricity Board. 

One of the most interesting examples of a new quasi Gov- 
ernment department was that of the Public Trustee, whose 


* 


great and rapid success proved the value of having a faithful. 


and sympathetic public servant available for certain purposes. 
The electrical engineer managers would act in a similar way 
in their own districts, whose electrical well-being would he 
their primary interest and endeavour, and these gentlemen 
holding well-paid and authoritative positions would be mem- 
cm of the Electricity Board and take part in all its delibera- 

na. : : : ? . i 


- all the questions relating to the electricity supply of 


Such public boards to be most efficient should be kept as 
emall in size as possible. It was, however, desirable that they 
should be self-contained and fully representative of the depart- 
inents of the Board—legal, accounting, financial, and Parlia- 
mentary. The heads of these four departments, like the 
electrical engineer managers, should be men of authority and 
repute in their several professions, so that the Board, consti- 
tuted of these ten and two other members, would represent an 
efficient and responsible body of high permanent officials 
and recognised experts. 

The President of the Board should be a man of wide know- 
ledge and experience in public affairs, whose name carried 
weight and inspired confidence in the public and men of affairs. 
Like the other members, he should preferably be a paid official 
and expected to devote most of his time and interests to the 
work of the Board. Finally, the Board would have ite perma- 
nent secretary, in whom—under the president—the organisa- 
tion would be centralised. | i ' 

To the Electricity Board proposed in the foregoing caur 

reat 
Britain would be referred. It would become the authority— 
under Act of Parliament—on all the various questions and 
issues involved in the supply and application of electricity. 
Matters now dealt with by the Home Otfice, the Board of 
Trade, the Local Government Board, and by Parliament itself, 
would be gathered together under its control. The only reser- 
vation would be the right of appeal from the Board's decisions 
to the higher authority of Pani nent s 

Never before in the history of this country -had it been so 
evident that they must conserve their capital and resources. 
Thus to launch forth on to theoretical considerations of the 
generation of electricity without using to the utmost the 
present sources of supply would be to court failure. | 

The suggested scheme would, therefore, at the outset inter- 
fere with present generating etations to the minimum extent. 
When, however, stations under municipal control reached thé 
limit of their capacity, or desired to replace their obsolete 
plant, they would require to obtain the Board's authority for 
the expenditure. It would then be for the Board to decide 
in each case whether the interests of the district and of the 
electricity supply of the country as a whole would best be 
served by allowing such additional plant to be purchased by 
the Corporation and inetalled in the generating stations, or^ 
whether it would be better for the additional load to be sup- 
plied in bulk from a bulk network. | 

It would be for consideration whether limited companies 
should be brought compulsorily under this ruling or not, for 
they were placed under different conditions from municipalities 
and generally would prefer to purchase their current in bulk, 
if by so doing they could obtain it at a lower cost, than to 
sink further capital in their existing generating stations. 

Several large stations in the country were highly efficient, 
modern, and capable of extension in large units; these would 
be the initial ones in the greater scheme which would be 
planned in order to embrace them. They would be inter- 
connected by a bulk-supply network, to which they would 
supply their surplus power. Though additional new stations 
would be required from time to time as the demand increased, 
and it would probably be preferred for such stations to be 
erected and worked directly under the Board, it by no means 
followed that the control of the existing power stations which 
it might be decided to mcorporate in the scheme should pass 
out of the hands of the present authorities, whether municipal 
o" company owned. 

Waste blast-furnace gast surplus water 
sources of energy would be utilised. 

The lower the price at which they could supply electrical 
energy. the greater would be the demand, and, conversely, 
the greater the demand the lower the cost at which they could 
supply. The result was thus cumulative, and if the cost could 
be brought low enough the demand would be so great as 
absolutely to dwarf the present load. The two chief 1tems of 
generating cost at present were the capital charges and fuel. 
and it was very evident that under favourable conditions and 
with a sufficient demand these could be reduced to a small 
fraction of the present average generation costs throughout 
the country. With the diversity factor of such a demand the 
load factor on the stations would be high, and the plant 
factor, or proportion of time the plant when running was on 
full load, would be almost unity; this would be brought about 
by the interconnection of the stations. 

The scheme would enable much greater freedom of depar- 
ture from cut-and-dried' methods to be embarked upon. 
due to the fact that a station could be laid out and built on a 
large scale at once, for, if it was to feed into a network to supply 
the whole country with a rapidly growing demand, the time 
would be comparatively short before the station would be 
required to give its full output. Thus early utilisation of the 
capital sunk in the station would remove one of the disabilities 
under which the deeigner of an ordinary large power station 
now laboured. More important, however, would be the fact 
that the failure of any new departure to obtain fully the 
anticipated results would not be the same serious matter 
which & similar partly successful ene would be in an 
ordinary power echeme to-day. is was important, for 
development must be progressive. 

A number of the stations would probably be arranged for 
running on gas-fired boilers with modern plant for the re- 
covery of the by-products of the fuel in large quantities, and 
near such etations would probably be established chemical 
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power, and other 
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production companies making large demands for electrical 
energy for electrochemical processee. 

The main bulk-supply network should be the property of 
the Board, which would have the right to carry its overhead 
or underground mains through any district. The subsidiary 
network might belong either to the Board or to existing 
undertakers, according to circumstances; for example, there 
appeared no reason why the power companies and the large 
minvenicipal undertakings should not themselves supply current 
ia bulk on their own mains, taking the supply from their own 
power stations, from the Board's bulk network, or from both. 

The bulk network would have to be designed with a view 
to ensuring reliability of supply, so that if any one power 
station failed it would not affect the main supply, or if any 
one section of the bulk network was destroyed the supply of 
current would go on automatically to the subsidiary network. 
Reliability of supply was of the utmost Importance, taking 
the premier place even before low cost. One of the strongest 
arguments for the new scheme would be its greater reliability, 
syne to the nuinber of stations and the alternative routes of 
cables. 

The question of giving a supply in any part of the country 

would require to be regarded not alone from the standpoint 
of whether it would pay to run the electric mains for the 
immediate demand, but also from the larger standpoint of 
whether giving such supply was for the good of the country 
as a whole. In this way many districts would be given a cheap 
supply of electricity, which under the ordinary commercial 
conditions of a company operating in a smaller area would 
not obtain. , 
The transformation and distribution of electricity to the 
small and medium-size consumer was well and efficiently filled 
by the present undertakings, and, with the exception of 
removing a few anomalies and arranging foredevelopments to 
be on lines which would tend to greater uniformity through- 
out the country, the scheme would not interfere with the 
present arrangements. If those interested in the existing 
undertakings could clearly eee that the scheme would not be 
detrimental to them, but otherwise, it would readily receive 
their support. 

By leaving the local distribution under local control, the 
inter-departmental questions which arose, such as opening 
roads for laying mains, lighting roads, pumping water elec- 
trically, &c., would be more readily dealt with, and local 
control, whether municipal or company, would create a local 
interest in the question of electricity supply which would tend 
to its more rapid and favourable development. 

In districts where there were no electricity supply authori- 
ties, the detail distribution would have to be carried out by 
the Board itself in order that no district in the country should 
be without its cheap electricity supply. This would not be 
a difficult matter, for undoubtedly under the new conditions 
all the railways, main line and suburban, would eventually 
% electrically operated, and this would carry the electricity 
supply wherever there was a railway, from which the supply 
would radiate to the country around. This desirable state of 
things would not be brought about in a day, and progress 
must go hand in hand with sound finance and common sense. 

In the author's opinion, one of the indirect results of the 
scheme would be the resuscitation of our canal system. 
Hitherto, the question of electrical propulsion had been partly 
held back by the cost of the electric power system, but when 
power mains: were running along canal routes for other pur- 
poses the problem would be simplified. | 

Similarly, the great agricultural interests of this country, 
which it was so important to revive, would receive a great 
stimulus from a cheap electricity supply. In other lands 
electricity was being largely adopted in agriculture; and much 
was to be gained by :ts aid for lighting, power, heating, and 
transport. Not only directly, but indirectly, must they assist 
agriculture by reducing the cost of artificial fertilisers, whether 
as by-products of generating stations worked with gae-fired 
boilere or through the cheap supply of current to electro- 
chemical industries. 

It was felt that the time was now ripe to launch this or a 
similar scheme on to the public notice. There was evidence 
on every side that men’s minds were already actively em- 
ployed in considering what could be done to enable the nation 
to support the burden brought about by the war. In what 
ways could the nation prevent waste and economise, and in 
what manner could production be increased? The electricity 
supply problem could play a leading part in both these depart- 
ments, and because of this there had never been a more 
favourable time in which a united. electrical profession could 
rapidly obtain publie interest in and public support for its 
schemes. 

There was too much said and written in these daye which 
brought no results. Let thein determine that it should not 
be so in this case. 

When it was understood that these proposals could be 
brcught into early operation by Act of Parlament without 
disturbing existing concerns, and that the policy of the pro- 
posed Board would be to become eelf-supporting at no distant 
date—ultinately neither requiring any financial assistance 
from the Exchequer nor operating for profit—it would prob- 
ably receive the immediate support of all political parties, 
and & Dil could be rapidly passed through Parliament. 

In 8 paper read before the International Engineering 
Congress, San Francisco, last summer, Mr. C. H. Mitchell 
deinounstrated the wisdom and success of the policy of the 


Ontario Hydro-electric Commission. In this Commission was 
embodied, by Act of the Canadian Parliament, the control of 


, the electricity supply of the Province of Ontario. Its aim 


was to enable electricity to be.given at the cheapest rate to 
the people; and it supplied, without profit, electricity in bulk 
to various supply authorities, obtaining this supply largely 
from existing power companies and distributing it through the 


Commission's bulk supply mains. The coste of the Com- 


mission's operations were borne by the authorities to whom 
the supply was given. The formation of the Commission: was 
considerably criticised.” Its remarkable success spoke for 
iteelf, and should any further argument be necessary it would 
form a convincing one for the scheme herein outlined for 
Great Britain. U 

They should avoid large committees and voluminous reports. 
and by keeping the subject on concise and clear lines, and 
dealing with it in a businesslike manner, they would inore 
readily attain their end. : 

It should be clearly understood that the proposed scheine 
was not for the nationalising of our electricity supply, nor was 
it for the municipalisation of that supply. Its true function 
was the co-ordination into one body ot the control of the elec- 
tricity supply, assisting existing undertakings whether muni- 
cipal or company owned, and taking upon itself only those 
functions of generation and distribution which were essential 
to the furtherance of wise development and a supply at the 
lowest cost. | 

The scheme proposed no confiscation of the righte, privileges, 
and property of either electricity .companies or municipalities, 
and in the event of its being recognised ae:essential in certam 
special cases to take any of these over, full compensation 
should be paid not only of the value of the actual plant, but 
of reasonable allowances for potential values. 

The whole basis and policy of the organisation would be 
heartily to recognise what had been done by the existing 
authorities, whether public or private, and, instead of eweep- 
ing away, to conserve and build up, guiding futüre poliey 
and co-operating with the present authorities for the well- 
being of the whole. | 

The author, having occupied responsible positions in.Gov- 
ernment, municipal, and private concerns, and having seen 
the inner workings of each, submitted the opinion that each 
had its proper sphere of action which it alone could best 
perform, and that the highest efficiency and greatest progress 
were only attained when these interests worked together in 
the common cause, none trying to usurp the place-of the 
other, but all recognising that the success of the whole meant 
success of each in its own department. 

The initial operations of the Board could be. undertaken 
without huge financial operations, and the avoidance of drastic 
proposals for sweeping changes either in the ownership or 
control of existing undertakings would cause otherwise poten- 
tial opponents to become adherents and advocates of the 
scheme, for all thinking men realised that something’ should 
and must be done to place the electricity supply of the 
country on a sounder basis. 

Finally, these days of grave responsibility were alsn days 
of great privilege and opportunity. Never again would they 
find the same mental and moral attitude which was necessary 
to bring some such a scheme as here outlined to early fruition. 
Let 1t not be said of them that they failed. 

Mr. C. H. Merz. who followed Mr. Williams, said he wished 
Dr. Ferranti had been there to take part in the proceedings, 
for he had no doubt as to the best arrangement for electric 
supply in Great Britain. 1t was worth while considering why 
the general idea outlined by Mr. Williams and others in the 
past had not made greater progress. Similar ideas had been 
proposed 20 years ago, and very numerous echemes of a 
sinular character had been brought forward since, yet but 
little progress had been made, and he asked why. The author 
gnid organisation was the difficulty, but he (the speaker) dif- 
fered. The reason, he suggested, was because the profession 
as a whole was not convinced that such a scheme was the 
ideal, and if that was so, they must face the fact and see 
whether the majority were right. They must make up their 
minds that what was right for other countries was not neces 
sarily the right thing for this country. Argument was at a low 
level when it was urged that we must follow a certain course 
because another country did so; it was not the consideration 
which had intluenced us in the past, and our aim should be 
to lead rather than to follow. As the electrical industry was 
not convinced, how was the question to be solved? The 
United Kingdom differed as regards its distribution problem 
from America and Germany, and they would be wrong in 
following the American idea of interconnected distribution 
areas. British areas were much more congested. The present 
war and general considerations bad emphasised the importance 
of security of supply., and they had considerable areas eolely 
dependent on one central station, which arrangement, if con- 
tinued, would be likely to lead to trouble. The more these 
areas developed electrically, the greater the importance oi 
not putting “all their eggs into one basket." As a remedy, 
such adjoining areas ehould be interconnected and workel 
ecnjointly, the linked stations being treated—as regards the 
size of generating units and proportion of spare plant—as one. 
Such an arrangement would lead to greatly reduced capits! 
expenditure and improve operating conditions; he suggested 
that it was the only logical system on which electricity . 
could be properly developed, and the most economical. With 
the larger units a coal economy of from 30 to 60 per cent: was 
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possible compared with what could be done with independent 
stations. Every day it was becoming more apparent that 
Small stations could not adopt the refinements necessary to 
high economy. The most important result would be the 
irr: provement of load factor, and, as an instance of the i- 
bilities in this direction, he cited the load curves of the North- 
East Coast system, which showed that they were able to get 
up to 60 per cent. The first step was for the technical side 
to agree as to the right lines of development; he discounted 
the idea of Parliamentary assistance, especially if they were 
not agreed amongst themselves. It was important that they 
should promote a fashion for electrical engineers to deal 
with their distributing systems exactly as they asked their 
consumers to deal with their. own plants, &c. 

Mr. R. A. CHATTQCK said he was interested to see that Mr. 

Williams was covering similar ground to that covered by him- 
self in his presidential address to the Municipal Electrical 
Association two years ago, and that he had further developed 
the idea. However, sufficient emphasis was not laid on the 
juetification for such a scheme, which turned on the necessity 
QË attracting the consumer, and involved a reduction in the 
cost of energy. It was well to help the idea by creating a 
fashion, but a much more powerful incentive would be found 
3f the manufacturer's pocket benefited. Price was the great 
attraction to industry, which looked forward to future reduc- 
tions, and they must stimulate the idea, towards which Mr. 
Williams's scheme would help. There was enormous scope for 
development yet, but the harm pering influence was the large 
number of small stations and too high cost of operation of 
some of the large ones. A scheme of the kind suggested 
&hould be run on broad-minded principles, not so much to 
produce large profits and, possibly, with a loss in sight for 
some yeare. But the loss should fall on the community as a 
whole, as the scheme would benefit industry at large. The 
scheme put forward was the logical development of our pre- 
sent experience. He did not quite agree with the idea of 
nof interfering with existing stations; if they were inefficient 
plants they should certainly be dispensed with at once, and 
each subsidiary area should be treated as if it were a sub- 
station area. Probably the number of large stations necessary 
would be' quite considerable, and probably we should come to 
the interconnected station idea, with plants of, say, 300,000- 
KW. capacity each, as lowering the price of electricity would 
bring an enormous demand. He quite realised that a bulk 
supply network would be an Ee and diffcult thing to 
arrange, and that a great difficulty would arise in connection 
with wayleaves, for which drastic powers would be required 
if the scheme were not to be crippled. There was no reason 
why euch a scheme should not be prepared now in readiness 
for the opportunity to develop it. 

Mr. J. S. HIGHFIELD said it was most important that they 
should come to some agreement on the subject, but when 
the previous speaker suggested that they must epend money 
and expect no return for some time, it reminded him of the 


dreadful times when electricity supply was developing in 


London, and there was no profit at all. He considered it 
would be quite hopeless to raise the money with such pros- 
ta, and that the principle was all wrong, as there must 

e some hope of a return on capital. Such a echeme would not 
lead to any practical result. He considered that the existing 
eupply over large areas of the country was very good; there 
were few towns where industry could mot be satisfied elec- 
trically, and he thought it was unnecessary to behttle our 
present position. Probably in no part of the world were better 
results obtained than in the North-East Coast area. He 
thought if any one industry had suffered from legislation, it 
was the electrical industry, and pointed out that all the 
largest industries in the country had been developed by private 
enterprise, and that when Parliament stepped in trouble 
resulted. They did not want too much legislation. He 
believed that if the same opportunities had been given as in 
the case of the railways, the electrical industry would be in 
a much better position now. Mr. Williams suggested a board 
of control, which reminded him of the Water Board, but who 
were the board to be responsible to? He thought if they 
removed the commercial element from the proposed board, 
inaking it a technical board, he could agree with it. 

Mr. H. Farapay PROCTOR said he ditlered from both Mr. 
Williams and Mr. Merz, believing that technica] considera- 
tions should. be dismissed, and the proposed board formed to 
get on with the work; if left to the Institution, the scheme 
would be stifled by the conflicting interests. The proposed 
scheme did not interfere with the existing concerns; he was 
afraid that Mr. Chattock's idea of scrapping existing plants 
would tend to delay matters indefinitely. He agreed that 
such a scheme would do more to cheapen supply than any 
independent effort. The proposal to use canal routes for 
transmission lines should be extended to railways, and 
one controlling body should supervise matters; until some 
such procedure was adopted we could not hope to get prices 
down to the desired level. 

Mr. W. B. WoopHocsE said it was important that electrical 
engineers should first agree what to do. Mr. Williams. had 
put forward a scheme for electricity supply, but. that was only. 
a link in the fuel problem, for fuel economy depended on the 
realisation of electricity supply on a gigantic scale. On the. 
broad principle of centralisation of supply, he hoped they: 
were all agreed; they might differ as regards organisation. 
but if they agreed on the broad principle they had gone a. 
log way. They must give security for capital, but the large 
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schemes would necessarily be to some extent speculative. On 
the other hand, if the Government would advance the capital, 
it would be beneficial. He was afraid he could not agree as 
to the basis of organisation. To achieve success, the public 
niust be educated to an appreciation of the dogma to be 
followed; they must tell the public about it, and keep on 
telling them before any progress would be achieved. to 

Mr. C. H. WorpincHAM said he had looked at the subject 
of electricity supply from all pnus of view; now he looked 
at it from a detached point of view, and, as a result of his 
experience, was quite convinced that a number of the power 
companies were in business from purely Dante io 
motives." He had been interested in Mr. Merz's remarks; 
but his suggestians that night represented something very 
different from the original ideas of promoters of power 
schemes, who asked for a single large power station. The 
real secret of econamy was to get diversity. The linking-up 
proposal of Mr. Merz was admirable, but where was it to 
stop? The most successful power supply scheme. had a large 
number of linked-up power stations. Turning to Mr. Wil- 
li; ms's proposals, he deprecated any form of Government inter- 
ference; the scheme must be run on commercial lines and 
show a financial return. No Government department could 
successfully conduct a commercial undertaking, and under 
Government control all the time would be occupied in receiv- 
ing Inspectors and making returns. a . 

Mr. MaDGEN took exception to the description of the Ontario 
Hydro-Electric Commission's work; of all the bodies he had 
met with, none carried out its work in a more reprehensible 
manner. The Commission not only regulated the supply in- 
dustry as a whole, but 1t also competed with other independent 
undertakings, resulting in the crushing out of enterprise. The 
consulting engineer branch was gradually disappearing! He 
thought in regard to the proposed board, that if it was divested 
of the business of operation it might do well. 

Mr. Tnos. Rorrs considered that the electrical profession 
was agreed on the right scheme of electricity supply, and 
that engineers would support the proposal put forward, 
especially if they happened to be on the suggested electricity 
board. The success of the proposal really depended on the 
human factor, and it was asking a good deal of the engineers 
of smaller undertakings if they were to efface themselves for 
the benefit of the country as a whole. The fate of the engi- 
neers of those undertakings which bad been absorbed in the 
past was known. If all the engineers could be brought into 
the scheme, they would get a body of opinion in its favour; 
if they could safeguard the engineers, it would not be long 
before the engineers would convince their committees, But 
the talking should cease, and he thought the Institution was 
the right body to take action, as it would combine the wide- 
epread interests. 

The Presipent (Mr. C. P. Sparks) agreed that the stumbling. 
block was the human factor, and cited the cases where engi- 
neers had rejected the idea of bulk supply to their under- 
takings. The real principle at the bottom was the conserva- 
tion of fuel, which waa more important than cheap power. He 
was sure that the Council would consider the views expressed 
during the evening. | "5 


fro. 


THE BUSINESS SIDE OF SCIENCE, 


Al a meeting of the Norrp-East Coast Instrrurion ‘oF ENGI- 
NFFRS AND SHIPBUILDERS, on April 7th, Mr. T. C. ELDER (of 
the British Electrical and Allied Manufacturers’ Association) 
delivered an address on the part that would be played by 
science in the coming economic crisis. Referring to the con- 
ference recently summoned by the Royal Society, at which it 
was decided to form a joint board of scientific societies, to 
promote the application of science to industry, he remarked 
that in the past the relationship between these two parties 
had seemed to be based on a sort of mutual contempt; but 
the times had changed, old methods must be abandoned, and 
the business of industrial production and distribution must 
in future be carried on with greater efficiency—i.e., on more 
scientific lines. As a result of the war, the capacity of British 
engineering works had been immensely increased; at the end 
of the war they must find outlets for their products, and this 
could only be done by the cultivation of the scientific habit 
and method in the economic system of the country. The 
accounts of manufacturing concerns were annually eubjeeted 
to a minute investigation by professional experts, so that the 
true financial position should be disclosed; surely, if- this had 
been found a salutary process, it ought.to be extended to 
other departments. Competent men for such work, who 
could overhaul the purchasing department, revise the tech- 
nical designs, appraise the efficiency of the ‘machinery, or 
devise improved methods of promoting sales, were scarce and 
expensive, but he would suggest a practical solution of this 
difficulty. The principle of association was gaining ground, 
but there was a danger of associations becoming mere hind- 
rances to progress: the kind of association that was wanted 
was one that would act as a persistent stimulus, not as a 
technical debating societv. He looked to the manufacturers 
associations for a method of pooling the experiences of mem- 
bers and providing the equivalent of a evstem of auditing for 
various departments. The great fault of most manufacturers 
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who entered such Associations was that they did not make 
full use of the powers eo developed, but struggled to retain 
their own freedom. Such associations could generalise from 
a wider range of particulars than came within the purview of 
& single firm, and could help their members in respect of the 
purchase of materials, conditions of labour, the establishment 
ot co-operative eales agencies in foreign markets, and eo on. 
inet should themselves be aesisted in their attitude towards 
public policy by & board representative of the scientifió and 
technica] institutions, especially ae regarded our unscientific 
and unbusinesslike system of education and our inefficient 
executive government. These associations should combine in 
& campaign of popular enlightenment, to demonstrate the 


importance of British engineering to civilisation, its immense 


rning power, and its eocial and economic possibilities. In 
brief, Mr. Elder urged that scientific institutions should jointly 

repare plans for the reform of our educational system, com- 

ine with commercial associations to increase industrial effi- 
ciency (and, therefore, national prosperity) all round, en- 
lighten public opinion on questions of industrial economy, 
showing the workers that it was to their interest to extend, 
rather than to limit, production, and find effective means of 
expression in Parliament. The public, having been protected 
by engineering from a ruthless enemy, should now protect 
engineering, and they should mix business not with revenge, 
but with patriotism, politics and science, so that those indus- 
tries in particular which were indispensable to peace and 
prosperity should be given full freedom of development for 
the security 4nd progress of the Empire. 


earpin 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. should forward their communi- 

` eations at the earliest possible moment. No letter can be published 
waless we hare the writer's name and address in our possession. . 


The Institution of Electrical Engineers. 


IJ. am one of many who feel that the I.E.E. yields a totally 
inadequate return for the annual subscription to the vast 
majority of its members. All they receive 1s a copy of papers 
submitted by their fellow members and the discussion there- 
on, which they can equally well obtain by subscribing to your 


paper. 

The Institution should be representative of the industry 
throughout the Empire, and ite work and standing such that 
this position is generally recognised. In Canada the position 
it should hold is held by the American I.E.E.; in South 

rica it has no etanding whatever; there is supposed to be 
& Local Section in Cape Town, but in practice this does not 
exist, whilst in Johannesburg (the centre of a large and active 
electrical. community) an excellent independent Institution 
has been established. I cannot speak of the estate of affairs 
in other Colonies, but I fear it is no better than in those I 
mention. S 

In discussing the situation in Johannesburg with a member 
of their committee, he said: ‘‘ We had to give up all pretence 
of being a Local Section of the home concern, as they demand 
75 per cent. (or thereabouts) of our income, for which we 
get little or nothing, and the balance was totally inadequate 
to carry on efficiently here," and this is true elsewhere. 

seems to me that the Institution, to serve its purpose, 
must :— i 

1. Be so strong that ite influence carries real weight with 
the Government and other public bodies. 

E Take & lead in electrical research work throughout the 

mpire. f 

8. Take a lead in technical education throughout the Empire. 

4. Take active steps to develop our electrical e abroad 
and to increase our prestige generally. To these ends it 
should use its influence to place its membere where possible, 
in the many responsible positions available s^road. 

. 5. Have such & number of sub-committees ae will reaeonably 
rone the interests of the various branches of the industry 
(these committees need not necessarily meet in London; Man- 
chester would, perhaps, be a convenient centre for the manu- 
facturere' section; Sheffield for central-etation engineers; Bir- 
mingham for education, &c.). 

To develop properly these suggestions I think, in addition 
to its present etaff, the Institution ehould employ at least 
one active, highly-trained, practical engineer of recognised 
etanding. Then, the social side needs developing; the oppor- 
tunity of meeting other engineers, including those outside 
the scope of our Institution, is very valuable. This, I think, 
may best be achieved by the formation of Engineers’ Clubs, 
on the lines of that in existence in Manchester, say, in Lon- 
don, Newcastle, Glasgow, &c., with interchange of member- 
ship. These clubs, of course, should be eelf-supporting when 
.once started. "p i 

Al these objecte need money, and the Institution has it, but, 
unfortunately, it is sunk in that great white elephant" on 
the Embankment (incidentally, an eminent central-station 
engineer tells me that he has calculated the load factor of 
that place so far as our members are concerned to be between 
040 and .045 per cent., but I am sure it is not nearly so high 


' a Local 


in the case of most members). This building should be sold, 
or other steps taken to reduce our rent charges in London to, 
say, £1,000 or £1,200. This would leave a considerable annual 
sum free for the above objects, including the treatment of 
members attached to Local Sections on equitable lines with 
the fortunate residents around London, who not only have 
the daily privilege of viewing the ‘‘ white elephant," but are 
provided with a free annual conversazione, institution-aided 
anne: &c., all of which the great majority of members are 
enied. 

I have discussed these matters with many of our members, 
and with members of the Mechanicals, many of whom 
hold similar views regarding their Institution, and it seems to 
me that much is to be gained by both parties (and, possibly, 
other engineering societies) by a close co-operation without in 
any way disturbing the integrity of each. Thus, by such co- 
operation, the question of housing accommodation in Lone n 
and for the Local Sections could be put on a satisfactory basis, 
and also the development of the club idea suggested above; 
but, more important than all, a really heavy weight joint 
committee representing the allied branches of engineering 
could be formed. 

Care should be taken in future that, as far as possible, the 
Council of our Institution contains a fair representation 
of the various branches of the industry. At present there is 
a strong tendency for members holding public or semi-public 
positions to predominate. I do not think one of our large 
general manufacturers is represented just now, unless through 
Section, although, both in the matter of providin 
papers and adding to the discussions, they are a mos 
active class. 

In support of my opening statement, may I point out that, 
although we have been at war some 20 months, and the indus- 
try has badly needed a lead, all the Institution has appar- 
ently done during that time (apart from the reading of 
papers and adding to the discussions, they are a most active 


class. 
M.I. E. E. 


Decimal Coinage and the Metric System. 


The enclosed printed copy of the report of the Decimal 
Association and your own strong and valuable lead in this 
matter must be my excuse for appealing to you for further 
attention. The Aeeociation pro the divieion of the shilling 
into 50 parts (cents). Surely this is wrong. 

1. It is unjust to the great mass of the people. Why should 
the limit of justice remain at 2 per cent. when it is simple 
nnd easy to set the scales to 1 per cent.? Whether we like it 
or not, the ehilling is the standard coin, and will remain so. 
The shilling ehould, therefore, be divided into 100 parte (cents), 
and eo make an adjustment of prices possible within 1 per 
cent. $ 

2. We are trying to introduce a sound decimal system; can 
the system be called sound “which will make ten shillinge 
consist of 500 cents? 

3. We are trying to get into step with the other nations, 


who have long ago adopted the decimal system; can it be 


called getting into step if we take one to their two? Will 
any amount of persuasion make the French, the Belgian, the 
Italian, the Scandinavian, and other nations think of our 
sbilling as 50 cente when their own corresponding and stan- 
dard coin consists of 100 cente? ; 
The two great stumbling blocks seem to be: (1) The desire 
to keep a coin as near ae pose to our farthing as the com- 
fort for the poor, and (2) the wish to divide the d sterling 
into 1,000 as comfort for the richer. Undoubtedly the change 
to the decimal eyetem can be made at the present moment 


. much more easily than before the war, but let us keep in go 


with our Allies, even if our enemies are marching to 


eame tune. 
C. Thorkelin. 


[Provided that the syetem is decimal Wwe eee no great 
advantage in making the shilling the standard unit. The only 
current coin of the same value is the German mark! The 
Russian rouble is equivalent to 28. 1łd., the Chinese tael to 
28. 5d., the Argentine peso to ls. 9d., the Brazilian milreis to 
ls 4d., the Canadian and American dollar to 4s. 2d., the 
Dutch gulden to 1e. 8d., the Indian rupee to 1s. 4d., the 
Japanese yen to 2s., the Mexican dollar to 28., the Peruvian 
eol to 2s., the franc and allied coins to 9jd.—where is the 
uniformity attributed to the shilling?—Eps. Exec. REv.] 


WAR ITEMS. 


After the War in France.—The Conseil-General of the 
Department of the Seine has adopted (says a correspondent 
of the Daily Telegraph ’’) the conclusions presented in the 
report of MM. Selier and Deslandres on the economic 
measures to be taken for the organisation of labour on the 
demobilisation of the armies after the close of hostilities. 
The programme of public works outlined comprises most 
important plans for railway extension, and an enlargement 
on a great scale of the canal system, as well as the general 
improvement of the seaports. 
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Exemption Applications.—At the Stockport and East 
Cheshire A | Tribunal, a young man employed on the 
clerical staff of the Manchester Corporation Tramways De- 


partment stated that he had à conscientious objection to 
combatant or non-combatant service under the military 
authorities. He had resigned his position in the Manchester 
1 Department because he could not implicate him- 
self by handling correspondence in relation to munitions. 
The decisions of the Tribunal were not made known 
publicly. 

The Preston County Appeal Tribunal last Thursday heard 
an appeal by an electrical engineer, aged 26, who urged that 
his ability in his profession would be of more service to the 
country in a civil capacity than in the service of the Army. 
The appeal was dismissed. and the military representative 
was asked to recommend the man for service with the Royal 
Engineers. 

At Douglas (Isle of Man), the tribunal has granted abso- 
lute exemption to Mr. Thomas Sheard, electrician in charge 
of the Government electrical plant at the Athol works. 

At Poole, the Bournemouth Electricity Co. appealed for 
12 employés. Mr. E. L. Ingram, for the company, said it 
was prepared to release two of the men who were in certified 
occupations, and withdraw two other claims. The appeals 
were for a stoker, two charge engineers, one works manager, 
two switchmen, and two motor-wagon drivers. Before the 
war the company had between 135 and 155 men, and at 
@resent the staff consisted of 85 men and boys, and they had 
over 75 men with the Colours, and were paying over £700 
a year in separation allowances. The tribunal granted 
exemption to six men as being in certified occupations, and 
refused the appeals as to the motor-wagon drivers. 


At Stroud (Glos.), Messrs. Edwards and Armstrong, Ltd., 
electrical engineers, pan for 32 employés, who had 
attested, on the ground that they were in a reserved occu- 
pation. It was stated that time was needed to replace some 
of the charge men who were going to join up. Since the 
outbreak of war 30 men had left to join the army. It was 
arranged that nine men should be exempted for 14 days, 
An the remainder conditionally exempted until September 

The Lowestoft Town Council has secured exemption for 
the remaining enmployés at the electricity works. 


_ Dartford Rural Tribunal has granted two weeks’ exemp- 
tion to Mr. A. Brakefield, electrician to Mr. A. J. Hewings, 
of Northumberland Heath. 

At the Newcastle-on-Tyne military tribunal, on Monday, 
an army captain, who has a business as an electrical en- 
gineer, applied for the exemption of his brother, in order to 
carry on the concern. All but two of his men had enlisted, 
while his other brother was in the Navy. They were both 
married men, and they had a mother to support. Condi- 
tional exemption was granted. 

Conditional exemption has been granted to Mr. Charles 
F. Clayton, who is in charge of electrical plant at Stone 


(Kent). 

At b tord a firm of electrical engineers appealed for a 
man engaged in armature coil winding, and stated that all 
the work was for public use or for places engaged on muni- 
tions. Fifty per cent. of their employés left early in the 
war, and women had been enga to do light work. 
Exemption was granted conditional on the man remaining 
at his present occupation. l | 

Before the Cheshire Appeal Court, the Military appealed 
against three months! exemption allowed the managerial 
secretary of the Weaverham Electric Supply Co., on the 
ground that he was not devoting the whole of his time to 
the work. Respondent said that the whole burden of the 
concern, except the engineering, fell upon him, and his 
duties required a great deal of technical knowledge. The 
appeal failed. 

The Work tribunal has granted temporary exemption 
to the Station Superintendent at the Urban District Council 
electricity works, and also to two stokers, a cable jointer. 
and a fitter, all of whom are married, and until September 
lst to the meter tester, who is single. 

At Maidenhead Tribunal, the appeal of Mr. R. C. Walker, 
who had been refused exemption, was withdrawn by Mr. 
G. F. Craven, manager of the Reading Corporation tram- 
ways, Mr. Walker being medicall unfit. | 

At Yarmouth, an electrician of two picture palaces was 
granted*two months’ exemption. 

At St. Albans, Mr. A. Flower, electrical and motor en- 
gineer, appealed on the ground that he was in sole control 
of machinery engaged on Government work. The case was 
adjourned for 14 days. s 

t Brighton Tribunal, an electrician who had previously 
been granted 14 days’ postponement for one of his men, 
1 stating that the man was the only one capable of 
undertaking any repairs that might come in. Two months’ 
extension was granted. l «cu 

German Dumping.—A political correspondent of the 
“ Daily Telegraph says that the statements with reference 
to great preparations for a dumping of accumulations of 
German manufacturers may be accepted too readily. They 
do not square with information in the possession of our 
Foreign Office and the Board of Trade. Any extensive 
German preparations would certainly have been heard of 


for Russia as the representative of various important 


through neutral channels. The known state of German 
industries leads the Government to discount the state- 
ments. 


German Dumping After the War.—The Exchange Tele- 
graph Company's special correspondent at Stockholm de- . 
scribes the great dumping plan under which Germany, by 
exporting vast quantities of cheap goods now ready, is to - 
pay for raw materials and to regain at a bound her lost 
markets. Manufacturers’ associations of a new kind are 
being. formed, which will aim at common action and 'pre- 
vent excessive production of some products, or insufficient 
production of others. They will also rule certain technical 
questions and questions of saleability arising out of the 
changing public taste. Makers of optical and surgical instru- 
ments, electrical machinery and machine tools ase all work- 
ing together. The amount of dump goods which is con- 
sidered necessary is distributed for. production among dif- 
ferent factories on.lines which ensure economy and división 
of labour. The production price has been cut so low that 
the 90 per cent. of sale value, advanced by the State to 
enable production to be carried on, has been reduced. In 
the campaign for economy factories and workshops are 
being standardised and 5 Where two shops in a 
given area formerly produced indiscriminately two classes 
of goods, one factory has now taken over altogether one 
class and the other factory the other class. Sometimes 
machinery has been exchanged. There is no doubt that 
neutral States and, if they allow it, enemy States, will be 
badly hit by German competition, espe aly if, as Germans 
themselves predict, a period of industrial depression follows 
the war.—'' The Times.” 

Nitrogen for Munitiens.—A lengthy question was ad- 
dressed to the Minister of Munitions by Mr. T. M. Healy 
in the House of Commons, last week, with regard to the 
relations between his department and the Nitrogen Pro- 
ducts and Carbide Company, which uses the Otswald pro- 
cess of manufacturing nitrate of ammonia and nitric acid. 


‘It was suggested that the process, which was purchased at 


the price of £652,108, had been superseded by the Harber 
process of the Bädische Anilin-Fabrik, that mone provided 
by the Government had been used to erect works in this 
country for the treatment of nitrolim, and that the process 
had exceedingly injurious effects upon the health of the 
workmen employed; also that in the flotation of the com- 
pany large blocks of shares were given free to certain per- 
sons and firms. In reply, Mr. Lloyd George stated that a 
contract had been placed. with the company on favourable 
terms, under which the Government advanced, not £400,000, 
as alleged, but £50,000 at 5 per cent. interest, repayable by 
deductions from the price of the goods supplied; enemy 
shareholders held only about 2 per cent. of the capital, and 
the process had not been superseded by the Harber” pro- 
cess, by which ammonia was manufactured, and not nitric 
acid or nitrate of ammonia. There were no deleterious 
effects upon the workmen employed, not a single case of 
disease having occurred through its use, although very 
large quantities of the material had been produced, and the 
sons named received no free shares, their holdings hav- 
ing been paid for in cash and by the surrender of equivalent 
shares in other companies. 
Trading with the Enemy.—The Board of Trade directs 
the particular attention of all manufacturers and traders 
concerned to the need for scrupulous care in the transaction 


of their business abroad, jn view of the fact that some traders 


in some neutral countries are making themselves agents for 
the supply of goods to and from enemy countries. | Especial 
care should be taken in opening new accounts in neutral 
countries, and in relation to any orders or inquiries of an 
abnormal character. In any case of doubt as to particular 
firms abroad, business should be suspended pending reference 
as regards firms in foreign countries outside Europe to the 
Controller, Foreign Trade a did Lancaster House, 
St. James's, London, S.W.; and as regards firms in Europe 
to the Chairman, War Trade Intelligence Department, 
Broadway House, Tothill Street, Westminster, London, 
S.W.—"'' The Times.“ 

After-the-War Trade Policy.—In the House of Commons 
last week, in reply to a question whether Ministers were 
taking steps to formulate a trade policy to come into opera- 
tion after the war, Mr. Asquith stated that a Committee of 
the Cabinet was appointed some time ago to deal generally 
with all questions of reconstruction, including those con- 
nected with commercial and industrial problems likely to 
arise at the close of the war. Investigations of particular 
aspects of the problem were being carried on by sub-com- 
mittees. As to the most important, the Government were 
in communication with the Dominions.  , 

Trade with Russia.—The Vice-Chairman of the Sales 
Managers! Association, Mr. William H. Beable, is or 

ritis 
business firms to open up new trade with our Ally. He is 
going with the cognisance and approval of the Goverament, 
and fis Majesty's diplomatic: and Consular officers have been 
iven instructions to offer him every assistance they can. 
fis stay will be of not less than six or eight months. 

Prohibited Trading.—The “ London Gazette” for April 

14th contains a schedule of additions to the list of persons 


‘and firme with whom trading is prohibited, in Argentina 
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and Uruguay, Brazil, Cuba, Ecuador, Netherlands, Nether- 
land East Indies, Persia, Peru, Portugal, and Sweden. 

No Ministry of Commerce.—In reply to a question in the 
.House of. Commons, as to whether the Prime Minister 
would take early steps for rearranging the business at pre- 
' sent dealt with by the Home Secretary, the President of the 
Board of Trade, and the President of the Local Government 
Board, with a view to creating, while the war is in progress, 
an adequate Ministry of Trade and Commerce, Mr. Asquith 
said that he was not prepared to adopt this suggestion. 


Companies to be Wound Up.—The Board of Trade has 
orde the PONNE compen to be wound up:—Rhine- 
‘land Manufacturing Co., Ltd., Wells Street, Oxford Street, 
London, W. MOportece of ball bearings for machinery, &c.; 
-controller, L. F. Goodricke, 10, Coleman Street, E.C. 
-Nitsche and Gunther Optical Co., Ltd., Hatton Garden, 
E.C., manufacturers of optical instruments, &c.; controller, 
B. E. Mayhew, Alderman's House, E. C. 

Naturalised Aliens. — The Baltic Mercantile and Shipping 
Exchange, which has excluded from its premises not only 
‘all alien énemies, but also naturalised persons of enemy 
‘origin, except those over 60 years of age or having sons 
‘serving with the Colours, has further decided to ascertain 
by circular from the members whether the majority wish to 
‘exclude all persons of German origin. ~ 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT, - 


Church Lighting with Concealed Sources. 


Tube artificial illumination of a church is a problem which stands 
by itself, and calls for the soundest judgment and a oultivated 
mense of the artistic and appropriate lities which are too often 
conspicuous by their absence from the scheme adopted. Indirect, 
Qr semi-indirect, lighting is weldom practicable, owing to the 
‘height of the roof and ite dark surface, hence direct lighting must 
be adopted; bnt it does not follow that the lamps or their fittings 
ehould be visible. That satisfactory lighting can be secured with 
concealed light sources is proved by the scheme that has been 
adopted at St. Dunstan’s Church, East Acton. This installation is 
of. special intereat, not only because the system employed is novel 
and most effective, but on account of the low cost for which it has 
been carried out. | 

` When it was decided to replace gas by electricity for lighting 
the church, the funds available were somewhat limited, and allowed 
of but & small margin for the purchase of fittings after the wiring 
costs had been met. The contractors for the work, Messrs. 


.DuNcAN Watson & Co., 62, Berners Street, Oxford Street, after 


F1G. 1.—EXAMPLE OF CONCEALED CHURCH LIGHTING. 


consultation with the illuminating engineering department of the 
British Thomson-Houston Co., Ltd., hit upon the happy idea of 
dispensing entirely with fittings as usually understood, and of 
lighting the church by trough refisctors concealed between the 
mouldings of the arches at the points where the latter spring from 
. Ear drag capitale. 


res Miroldx extensive type trough reflectors, each equipped 


with two 60-watt standard Mazda lampe, are provided on the east 
side of the pillars on both sides of the nave. Persons passing up 
the church, therefore, can see neither the fittings nor the light 
soürces, the illumination being thrown forward and distributed 
with remarkable evenness throughout the building. The lampe 
atid fittings can be seen, of course, when passing down the building 
from the east end. Thevalueof the illumination on the working plane, 
0.9. on the top of the pews, averages between 2'5 and 3-ft. candles, 
Which is well above the figure usually allowed for church lighting. 
This permits of the congregation following the service in comfort, 


even with books having the smallest type, a condition that prevails 
in very few churches, the light distribution usually being very 
uneven. 

For the lighting of the chancel, a pair of similar reflectors, 
each with two 60-watt lamps, is placed on the east side, jast 
above the lower capitals of the pillars supporting the main arch 
while light is thrown tpon the altar by single trough reflectors 
placed within the reveals of the two side windows. 

A telescopio standard oarrying a conical reflector. which conceals 
a standard lamp is placed behind the vicar's stall, and this also 
illuminates the book on the lectern alongside. The music on the 
organ is lighted by a tubular lamp, with an adjustable refleotor. 
The cirouits are so controlled that almost any variation in the light 
can be secured at will, ; 

The installation was designed and carried out under the super- 
vision of Mr. A. A. Blython, of Messrs. Duncan Wateon & Co., the 
wiring being enolosed in heavy-gauge screwed barrel throughout. 
Although it has been run on the surface, especial care was taken 
to make the runs as inconspicuous as possible, and at a casual 
glance no evidence of the conduit is visible. Current is supplied 
from the D.C. mains of the Metropolitan Electric Supply Co., at 
230 volts. The accompanying illustration has been reproduced 
from an untouched photograph taken by the unaided light of the 
fittings installed, and shows that no fittings are visible. 


Electric Foot: Warmer for Policemen. 


Policemen on point duty, regulating traffic, ko., in cold weather 
are likely to suffer from cold feet in the literal sense. To cops 
with thie trouble, the City Council of Pittsburgh, U.S.A., has 
adopted a device worked out in conjunotion with Mr. Drew 
Johnston, of the Duquesne Light Co. It oonsists of a warming 
plate, 18:5 in. square and 1°65 in. thick, connected with an electric 
plug and switch on a pole at the curb. The intermediate connec- 
tion is a flexible armoured conduit about 10 ft. long. The police- 
man, when he leaves his post or when the weather is not severe, 
carries his heater to the curb and pulls the plug from the socket. 
Mr. Johnston took the matter up with the experimental depart- 
ment of the Westinghouse Electrio and Manufacturing Co., and 
the heaters were made by it. The switch controlling ithe heater 
permits of four temperatures, which can be changed to meet the 
rigors of the weather. At no time does the foot plate develop a 
temperature that will burn the soles of the shoes; the idea is not 
so much to warm cold feet aa to keep the feet from getting cold. 
For all ordinary weather conditions the heater can be operated on 
less current than is required for two ordinary 40-watt lampe, such 
as are used in residence illumination.— Elec. Review and W. Elec- 
trician, 


The Insulation of Joints in High-Tension Cables. 


The extremely unfavourable conditions, such as limited space, 
damp atmosphere, &c., under which most high-tension cable joints 
have to be made have emphasised for a long time the desirability 
of improvements in joining methods and materiale. Such improve- 
ments should, as far as possible, accomplish the following objects : 
(1) Minimise the time of exposure of the open ends of the cable; 
(3) facilitate the mechanical joining of the conductors by solder- 
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FIG, 2.—ORoss-SEOTION OF COMPLETED JOINT. 


ing all three at the same time, thus avoiding the necessity of 
bending the conductor ends away from their usual position ; (8) 
eliminate the necessity of replacing insulation over the exposed 
section of the conductors by hand-wrapping ; (4) provide insula- 


FIG, 8.—A88EMBLED CELL PARTITIONS, ENCLOSING SLEEVE, AND 
x OF THE CONDUCTOR-SPAOING- BLUOKS - - 


tion in such form as entirely. to eliminate the variations and 
uncertainties due to workmanship, and so design the insulation of 
the joint that it is reduced to a simple mechanical assembly of 
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parte that when assembled must necessarily be in the proper posi- 
tion and uninjured. ; 

To meet these conditions and produce a joint insulation which 
Will equal that of the cable, the materiale and joining method 
described below have been developed. The insulation, known as 
* Conducell,” comprises a seamless outer sleeve of a material 
Cmicanite) of high dielectric strength, and three identical inner 
sections of such shape that they may be assembled singly after the 
three conductors are metallically joined. When the three parts 
Are assembled there is an unusually long leakage path between 
conductors. Furthermore, the spacing around each individual 
conductor is elliptical, so that ample room is provided for the fill- 
ing compound to flow freely into all spaces and leavé no voids. 
‘The three inner sections when assembled interlock and present a 
uniform. circular oontour on their outer surface over which the 
Seamless sleeve may be drawn. These insulating barriers are held 
i9 positive relation to the conductors by means of poroelain blocks 
like the one shown in fig. 3. The blocks ensure «qual geparation 
and amount of, insulation between the conductors, as well as 
between them and the lead sheath. The length of exposed 
individmal conductor is relatively short, resulting in materially 
reduced over-all dimensions of the joiat. 

The three inner sections, owing to their shape, may be placed 
between their respective conductors and brought into final position 
very readily, The operation requires only a few minutes, and no 
assistance from the splioer's helper. Besides reducing the cost of 
labour, this method of assembly minimises the length of exposure 
of the out ende of the insulation to the atmosphere. 

s Tests on various sizee of commercial joints of this type have 

shown that they will withstand 200 per cent. normal pressure 

indefinitely and that the ultimate breakdown pressure is higher 
than that of the cable itself. A special compound has been 
developed for use with this type of joint.— Electrical World, 
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ELECTRIC SWITCH MANUFAOTORERS AND THEIR PREMISES. 


IN the Shoreditch County Court, on Tuesday last week, before his 
H nonr Judge Graham, K. O., Mary Ann Rowlandson, sued Messrs. 
Marbro, Ltd., of Hackney, electric switch manufacturers, to recover 
£12 102, being two months’ rent of the premises they occupied, 
and an order for possession. It appeared that the present company 
purchased the business of another firm, who had entered into an 
agreement as to the premises as far back as 1909. The present 
company contended that theirs was a yearly tenancy, so long as 
they paid the rent, and that they were actually in negotiation for 
another lease for three years when they got the notice to quit. 
For the defence, MR. PovsER said the notice to quit was dated 
March 10th, and the plaintiff had actually taken rent to April 
10th, which quashed the notice to quit. Mr. Rowlandson admitted 
receiving a cheque, and aleo paying it into-the bank, but pending 
seeing his solicitor he had not sent any receipt. 
: JUDGE CLUER said the paying in of the cheque was fatal to the 
plaintiff's case, as legally it was the acceptance of rent. There 
would have to be a verdict for the defendanta, with oosts. No 
doubt more would be heard of the case later. 


— 


MUNITIONS OASES. 


AN interesting decision was given last week by the Oldham Muni- 
tions Tribunal in a case in which a fitter employed by Messrs. 
Ferranti, Ltd., asked for a leaving certificate, so that he could take 
up a foreman' position in a new National shell factory. The case 
for the man was based on the fact that it was for the National 
advan that his skill and personal qualifications should have 
wider scope than he had in his present employment, and Sub- 
Seo. b of Sec. 5 of the Munitions of War Act, 1916, was quoted. 
This Sub-Sec. states that in determining whether the grant of a 
certificate had been unreasonably refused the Tribunal should take 
into oonsiderstion the question whether the workman had left or 
desired to leave his work for the purpose of undertaking any class 


of work in which his skill or other personal qualifications could be 


employed with greater advantage to the National interests. Mr. 
Ata Schofield (A. S. E.), who appeared for the man, said he could 
get another man to replace him in his present job. His present 
w were 468. for a week of 534 hours, and there was overtime, 
dai the new shell factory he would receive £3 10s. for a week 
of 54 hours, and overtime at a corresponding rate. On behalf of 
Messrs. Ferranti’s, Mr. Whittaker said they would be glad to have 
twice as many men in the tool room as they had now. It was 
. imperative that this man should remain, and they were prepared 
to take every tool maker the Labour Exchange could supply. Mr. 
Schofield said he was satisfied that the skill of the man would be 


batter utilised in the new job and he would replace him with an : 


efficient tool maker. The Tribunal decided to grant the leaving 
certificate asked for, and Mr. Whittaker said he would appeal to 
the Ministry of Munitions against the decision. Mr. J. F. 
Hodgson (chairman) said the case was of importance to both sides, 
and he would afford every. possible facility for appealing. - = 
-A girl employed as an armature winder applied to the 
Manchester Munitions Tribunal, last week, for a leaving certi- 
floate, on the ground that her health was endangered by her 
employment. No doctor's certificate was produced, and the firm 
atated that the girl's work was very important. The Tribunal 
refused the application. 


LIGHTING REGULATIONS, 


AT the Police Court of a town ia the North-Eastern counties on 
13th inst., the assistant engineer-in-charge of an electric power 
station was charged with not obeying the instructions of the 
authorities to extinguish all lights. For the prosecution, it was 
stated that on a recent night, Zeppelins visited the county and 
dropped bombs. The police conveyed an official warning to the 
defendant, and the lights at the station were extinguished with the 
exception of those in the boiler house. These were allowed to 
remain lit from 10.38, when the order was given, until shortly 
after 11. Four bombs were dropped in a certain district, and at 
that time lights in the boiler house were on, but immediately after 
the report of these bombs, the lights were put out for the first time. 
Very shortly afterwards, two more bombs were dropped. The 
lights complained of were in a shed 150 ft. long, with a glass panel 
6 ft. wide running along the roof, whilst in the side of the 
building there were tix or eight windows 4 ft, square. The glass 


bad all been whitewashed, but that was not sufficiently effective. 


The light could be seen for a distance of 400 yards on that parti- 
cular night.—For the defence, it was stated that the lights were 
small and were left on to illuminate the water gauges. There 
were also four lights beneath the coal bunkera, and it might be 
that some degree of light escaped from these, though all the glass 
had been obscured with black paint. Defendant turned off the 
lighting current to the outside world, but unfortunately omitted 
to turn off the lights in the boiler house. When defendant heard 
the report of a bomb which was dropped four or five miles away, 
he woke up to his duties, pulled the switch and turned off the 
lights in the boiler house. It was a serious offence, and the 
defendant regretted it, but there was no wilful or felonious intent. 
The Chairman of the Bench, in announcing a fine of £10, 
together with £2 28. solioitor's fee and £1 for witnesses, or 43 days 
imprisonment in default, observed that at such a time a man in 
defendant's position should have been exceedingly careful, as it 
might have proved a serious thing both for himself and the people 
in the neighbourhood. However, the fact of defendant having 
lost his situation had prompted the magistrates to take a rather 
lenient view of the cage. 


DISPUTE ABOUT SPRINGS. 
In the City of London Court, on April 13th, before his Honour 


Judge Atherley-Jones, K. C., an action was brought by the Lion 


Spring Co., Ltd., Oldbury, near Birmingham, against the Carleon 
Electrical Co., Ltd., 13, Queen Street, E.C., to recover £39 for 25,000 
percussion springs and 25,000 detent springs, supplied to their 
specification, at Js, 6d. per gross, for the Government, It seemed 


‘that the defendants had a contract to supply the springs to the 


Government in May of last year. The work was carried out, and 
cash was to be sent on delivery. Defendants refused to pay on the 
ground that the springs were not made in accordance with the 
specification, as they were too weak, and some of them were 
returned. Plaintiffe said that the Government Inspector agreed to 
pay for the springs because they were made before the specifica- 
tion drawing was altered. The defence was that the springs had 
not been accepted by the Government, and therefore plaintiffs 
could not expect to be paid. The Government official, when 
called, admitted that his inspection was not final. 

JUDGE ATHERLEY-JONES said that that being so, the plaintiffs 
could not recover, and must be non-suited, with costa, i 


JUDGMENT SUMMONS. Ai 


IN the Shoreditch County Oourt, on Tuesday last week, before his 
Honour Judge Graham, K.C., Messrs. R. Becker & Co., of 53, City 
Road, N. E., talking-machine electric motor manufacturers, sought 
to enforce the payment of a judgment debt of 128. 9d., out of 
£5 123, 9d., for goods supplied, from Wm. Saunders, of Cedric 
Works, Forest Gate. The defendant said the machinery at his 
place was not worth £100, but it might be worth £40 to £50; 
but all tie same his business was in such a state that he was 
unable to pay 58. a month. He used to have 22 men, but now had 
only four. as the rest had gone to the war; he was doing his best 
to keep his business going. l 

JUDGE CLUER: And you mean to say you cannot pay 58. a 
month ? | t a 

DEFENDANT: No, your Honour. | 

JUDGE CLOER: Committed for five days, suspended for 10 days. 


KRUPP'S PATENTS FOR MAGNETIC SEPARATORS, 


ON Thureday last, in the Patents Court, applications for licences 
to manufacture under these patents on the part of Messrs. Edgar 
Allen & Co., Ltd., were heard by the Controller of Patents. The 
previous hearing of the application of the Rapid Magnetting 
Machine Co., Ltd. was reported in our issue of April 14th. 
Sir G. Croydon Marks stated that Messrs. Edgar Allen & Co., Ltd., 
had an order from the Government for three Ullrich magnetic 
separators, which were urgently needed, They proposed to pay a 
royalty of 5 per cent. on the net selling price. l 
The CONTROLLER inquired as to the relationship between Messrs, 

Krupp and the patentee Ullrich, and it was stated that the patents 
were not the property of Krupp's. | 

The CONTROLLER granted both applications, the royalties to go 
to the Public Trustee; he said that the presence of an English 
machine already on the market took away any exceptional character 
which might be claimed to attach to Krupp's, 
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THOUGH the Government restrictions on paper con- 
sumption form a very considerable handicap to 
journals whose object it is to encourage national 
trade and industry, they have not stopped the pro- 
duction of pamphlets and other literature concern- 
ing the trade and cognate problems arising out of 
the war. A number of these lie before us at this 
moment calling for attention. One writer,* in 
language giving no uncertain sound, argues against 
letting the Germans off easily, and states that a 
perfectly cold-blooded consideration of right and 
policy points to a relentless but impassioned treat- 
ment of a ruthless and unscrupulous enemy. The 
revulsion that 1s engendered by the horrors of war 
should, in his estimation, be the basis upon which 
our present and future attitude toward the German 
nation and the German individual should stand. 
The ineradicable dishonesty of the Germans in poli- 
tical and in economic affairs, their underhand in- 
trigues, their organised hypocrisy, and their 
unscrupulous abuse of international hospitality. 
their use of their embassies and consulates as hot- 
beds of intrigue, are all summarised, once more 
leading up to the conviction that we must never 
again live with murderous thieves at large in our 
house. The bestialities and outrages on land and 
on sea, together with a review of the degeneracy 
of the people as revealed in German criminal sta- 
tistics of peaceful life in their own land, are also 
produced by this writer to stamp the German people 
as now and for ever beyond the pale, and our 
only way is to permanently deprive such a people 
of all power to impose their will by violence or 
intrigue. Until a new generation of Germans one 
day arises '' we need not hate, but we must refuse 
to associate or to allow our people to associate 
with a nation rotten with a moral leprosy." Here 
the record ends—the sentiments are natural, we all 
hold them, we have expressed very much the same 
views ourselves a score of times, but the writer 
would have added to the value of his contribution 
if he had told us how all this was to be done, and 
how our international transactions as a whole 
would be affected if we were to decline to have rela- 
tions with all the peoples of the earth whose 
standards of morality at home were different from 
our own. Moral depravity of a race has not gene- 
rally been a bar to commercial transactions—we 
never should have made those early pioneering 
foreign trade relations to which we owe so much 
if we had first asked for a certificate of 
marriage." Yet it is the Allies’ duty to see that it 
is impossible for Teutonic commercial success to 
prepare the way for military measures in the future. 

From this epistle of the hard-hitting quarantining 
apostle, whose sentiments we repeat, multitudes of 
men of British birth must share in these awful times, 
we turn to a second pamphlet in which Mr. A. W. 
Yeo, M.P., sends us his views on '' Trade After the 
War." We agrec with his prefatory note that a 
satisfactory commercial outcome of the war is only 
second in importance to our being victorious over 
our enemies in the field and on the sea. Mr. Yeo 
pictures the state of things when ''immediately ” 
the war is over five million citizen soldiers and 
workers on Army contracts will be clamouring for 
work. Nearly every one of our industries has been 
disorganised, and he dreads the interval between 
the cessation of war and the getting into our regu- 
lar commercial stride, and he proceeds to give the 
advice already so frequently tendered, '' Be Pre- 
pared! " He goes on to show how largely in our 
Home and Colonial domestic and industrial pur- 
chases, from toys to machinery, we have depended 
upon Germanv, and holds out before us the pros- 
pect of benefiting British industry by keeping this 


* P. J. Ford, Qnarantining Germany.” 


an 


We quote: — 


trade to ourselves. Free Traders, he says, must 
be prepared for a modification of our policy, but 


he adds that together with such modification we 


must of necessity devise precautions against the 
avarice of manufacturers—‘‘the State must abso- 
lutely prevent the manufacturers from becomng 
unduly rich at the expense of the retailers and con- 
sumers." We find what is working in Mr. Yeo’s 
mind in the object lesson in paper — the case 
certainly powerfully appeals to our journalistic sym- 
pathies. The Government restricted the import of 
pulp; there were vast stocks of paper in the country 
which had already borne the full cost of production ; 
yet the State did not prevent the holders of these 


finished stocks from raising their prices from 100 


to 300 per cent. absolutely without justification, 
and thus '' the State made to these paper merchants 
a gift variously estimated at from three to five 
million pounds, and the journals which foster the 
trade of the country, among ‘Others, must stand 
the racket. This illustration Mr. Yeo uses as 
argument against the State interfering 
with the laws of supply and demand, and 
to show that if such interference is neces- 
sary, such scandals" must be prevented. He 
would rather see us leaving the manufacture of 
cheap.toys to Germany, and employing our present 
reducing volume of labour on more useful and profit- 
able lines—machinery, gas and electrical fittings 
and motors are among those lines. Mr. Yeo says 
that owing to the increase in the employment of 
female labour, which ' has come to stay," we 
shall, when the war is over, have increased our 
productive workers by two million persons, who 
within three years would increase the value of our 
output of goods by £300,000,000. But to do this 
we shall require machinery and plant costing 
some £40,000,000, and there's the rub! " A scheme 
has been put before the Board of Trade which 


. finds a way for getting that money. 


We do not think that Mr. Yeo can have the engi- 
neering industries in mind, for they have vastly 
increased their plant capacity. He appears to think 
that the report of the Advisory Committee on Key 
Industries was not worth the gost of printing, 
but we hardly think that those who sit in a 
certain office in Kingsway will entirely agree with 
him. .The Board of [rade was urged a year 
a half ago to study every one of our 250 trades in 
detail, and to carefully select for development such 
trades as are the most necessary, most profitable, 
and most practicable." 
little bit of urging even at that early date, and we 
deeply regret that it is only now that a series of 
specialised trade committees are beginning their 
inquiries. Mr. Yeo is appalled at the prospect of 
the great German dump, which he puts at 
£500,000,000. We heard a manufacturer say in 
public the other day that it was £300,000,000. The 
difference is not material—only £200,000,000—it is 
the menace of the dump that is the haunting spectre. 
We do not know upon what good authority the 
estimate rests—Germany is scheming a great 
dumping operation which may or may not affect 
electrical and engineering industries, that is the 
thing that matters. But in presence of this menace 
which some people, including, we believe, the Board 
of Trade, regard as more imaginary than real, what 
does Mr. Yeo advocate? . Unlike Mr. Ford, he 
does not want to ‘‘ quarantine Germany, what he 
wants is that the British nation. shall be prepared. 


Inhumanly though she has acted, Germany is a country of 
seventy million people, and she must do trade in order to 
compensate Belgium do not want to encourage 
German trade, but I know and feel that we really muet have 
some of her wares as soon as the conflict ceases—as little 3 

sible, but really there is much ehe produces, because of 
ow wages and great skill, in which we cannot compete. It is 
foolish, then, to shout about doing no more trade with Ger- 
many. Surely, it is better to make such arrangements as 
secure that we are top dog. 


We ourselves did our own . 


| M 
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The conclusion to which all this leads Mr. Yeo is 
that our prospects of trade after the war are mag- 
nificent, but they are remote because (a) we have 
not taken, nor are we arranging to take, the proper 
steps such as intelligent discrimination, &c.; (b) we 
are not preparing to provide ourselves with the 
machinery required for commercial development. 
We must at once alter our plans, failing which 
"there is ahead of this country a period of great 
destitution, ending only when we come to our 
senses. 

Now before we proceed to the third stage in our 
consideration of these literary productions, let us 
note that while Mr. Ford left Germany in quaran- 
tine, Mr. Yeo leaves her people free to trade be- 
cause it is natural and necessary to do so, but he 
wants the Government and we, whoever may be 
meant, to be prepared to employ our increased 
labour by laying out £40,000,000 to assist British 
manufacturing, so that we do not buy anything 
from Germany that we could and should be making 
advantageously ourselves. Mr. Yeo is at least an 
advance on Mr. Ford, who simply left us strafeing. 

We leave the strafer and the politician and 
turn to the philosopher.* Mr. Dunlop is nothing 
if not a philosopher, and though we confess that 
at times much reading is a weariness to the 
flesh," we find his book on “ British Destiny“ 
on the whole a very interesting and profit- 


able study, one that every thinking man in 
the industry, and out of it, too, would do 
well to study. We wish that we had more 


space to devote to it, for we agree with him 
that it is ideas that count in these anxious times 
when so many things are in the melting pot. He 
is unmoved by sentiment, makes us proud of our 
British civilisation, and sees reason to hope that we 
shall emerge from present disastrous happenings as 
a people refined in the fire, strengthened in 
character, more spiritual, drawn back to that 
high standard and tradition from which we 
were gradually falling until the clash of arms 
came, reminding us of our historic high 
moral standard as an example to the other 
nations of the earth. Mr. Dunlop leads us on 
through discussions on the equilibrium of society. 
the philosophy of co-operation, competition for 
quality, and the magic of industry, to a chapter on 
Free Trade or Protection. He has shown in an 
earlier chapter that a policy of reprisals is opposed 
to our lofty aims and traditions, and here he shows 
tnat in the matter of trade time and energy will 
wasted if we spend them in devising means of 
retaliation.” ‘‘ Methods of revenge will not pro- 
mote our own national security—they will but per- 
petuate antagonism.” “ We must not be anti- 
German; we must be pro-British." Only a calm, 
collected, philosophica! mind could traverse in 
thought with such a measured tread the bloody soil 
of Belgium, haunted by the abominations of terrible 
lust and outrage; or sail the Atlantic seas remem- 
bering the Lusitania; or travel among the wrecked 
cottage lanes of England, where babies and women 
were murdered by cowardly bomb-droppers, telling 
even the lofty British race not to be “ anti-German.” 
Pro-British yes, we will all be that, but let us be 
anti-German too—íor a time at least. Who can 
help it—if he have a heart wherewith to love his 
friends and to hate the enemies of civilisa- 
tion? But we must keep that “anti-German " 
spirit wel in rein—that we rather imagine 
is what Mr. Dunlop would really ask of 
us. He is sufficiently anti-German—or, out of 
respect to him, we will say ''pro-British ’’—to 
adopt a Protective Tariff as an instrument re- 
quired by present international conditions," and to 
be used wisely by a strong nation in order to estab- 
* ** British Destiny: The Principles of Progress," by D. N. 
Dunlop, A.I.E.E. . : - 4 
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lish reciprocity on equal terms between nations—‘‘an 
instrument of negotiation "—and to finally prepare 
tne way for international Free Trade. We presume 
that all the preceding chapters are intended to lead 
up to the scheme for Industrial Federation, which 
is outlined in the last. He advocates that the func- 
tions of many different organisations, each of them 
important in its sphere, should be co-ordinated 
without sacrificing or nullifying their individual 
work. The first step advocated is a conference ot 
a few men with the co-operative spirit from each 
of the associations named, representing trade, em- 
ployers, labour, scientific and learned societies, 
co-operative agriculture, and finance. They should 
establish a Federation, the general aim of which 
would be to preserve and promote national effi- 
ciency and the traditions and ideals which are the 
basis of the British. Empire. 

Now where do all these different writers lead us? 
Mr. Ford would put the enemy in quarantine until 
the national character is purged; Mr. Yeo says put 
your own house in order by encouraging essential 
industries ;-Mr. Dunlop leads us on to a high plane 
with noble conceptions of British destiny, and says 
assure that destiny by protective tariffs suited to 
the emergency and for the emergency alone, and 
by federating all the national forces of Capital and 
Labour, of science, industry, finance and agricul- 
ture, so as to make that destiny permanent and 
secure. 

Do these things satisfy our industrial hunger? 
Are they food for men who have eaten humble pie 
too long, and who cast longing eyes toward an 
Economic Conference at Paris, who look for a com- 
pact between Great Britain and her Colonies and 
the Allies, who want to have more substantial rela- 
tions with us in the near future? Ideas are all- 
important if they lead us on to right decisions when 
we descend to the deliberations of a practical con- 
ference of the kind that is awaited. It seems to us 
*hat one of the very first duties to be performed in 
connection with such a conference, or at any rate 
one that should follow it immediately, is an exhaus- 
tive inquiry by each of the nations engaged in it 
respecting their requirements in the matter of im- 
ports and their abilities in respect of exports. With 
such material at hand, together with some fairly 
reliable conjectures as to the. possibilities of 
developing manufacture under the altered condi- 
tions that now obtain, and may probably obtain 
after the war, it ought to be possible to draft a 
practical scheme. But how can such material be 
ready in time unless it be now preparing ?—the 
work would be of vast proportions. And how can 
such material be trustworthy unless it be prepared 
in part by industrial and business minds who know 
the factofs? And how can it be well done if the 
Government policy be to '' wait and see"' until it 
is ' too late? ' 


THE SELLING SIDE OF ELECTRIGITY 
SUPPLY.— VI. 


IN the first of this series of articles we devoted our space to 
suggestions which would be useful to those having the 
management of showrooms ; there were a number of obser- 
vations that we were inclined to make, but refrained from, as 
they appeared to be obvious’; that they might have been 
made with advantage will be seen from the following 
account of a visit recently paid to a London showroom. 
This showroom is in a good situation in a flourishing 
district, and a considerable amount must have been spent 
in fitting it out. It isa thousand pities that such ontlay - 
should be practically wasted as far as advertising the 
advantages of electricity is concerned. The windows were 
not used to any good purpose, for they only contained a few 
hot-wire radiators of poor design, none of them alight ; the 
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one radiator running was a six-lamp pattern; four of the 
lamps were on, the two that were not alight were black 
and dirty. Several table standards, with tarnished metal 
parts and shabby silk shades, were alight. The other uses of 
electricity were ‘‘ advocated by a toaster and a few kettles, 
all of which wanted a good cleaning. Much the same state 
of affairs was discovered inside. The walls were sparsely 
covered with candelabra, of which the candles were leaning 
at various angles. The electric kitchen consisted of one 
modern cooker and several obsolete ovens; all the metal 
parts were dull and the insides dirty. Ona table stood a 
disk boiler ; the white cloth it stood upon was scorched in a 
dozen places through over-heating of the legs. There was 
also a very discoloured nickel-plated iron without connecter 
or flex. Some vacuum cleaners were displayed ; perhaps 
the dust on the floor and the cobwebs noticed on a fitting 
were being preserved for the time when a demonstration 
could be made. The only thing tbe writer fancied was a 
very nice sideboard. On a table, prominently placed, was a 
selection of publicity matter in which, amongst other claims 
for electricity, cleanliness was prominently mentioned. 
Comment is needless. 


Unfortunately, this is not a solitary case. - It were far 


better if showrooms were left out, than be so badly managed 
as to be a discredit to the whole service. 

Those responsible for such exhibitions should disabuse 
themselves of the idea that the selling of electricity places 
them in a position of inherent superiority to other businesses. 
Merchandising electrical accessories and apparatus to be 
successful must follow ordinary commercial principles. 
Granting that our efforts are circumscribed by the shortage 
of many things owing to the war, there is no excuse for 
running what shonld be an up-to-date showroom as a 
museum or a curiosity shop. Rather than let stock accumu- 
late and fall behind the times, there is no reason why a sale 
should not be held. 

It is difficult to keep many of the nickel-plated and other 
metal fiaished apparatus smart. The best and cheapest 
way is to effect quick sales and a rapid turn-over of stock. 
Our remarks in previous articles as to frequent changes in 
the shop-window display were apparently unread, certainly 
not acted upon. We have at heart the improvement in 
methods and scope of the business-getting side of electrical 
supply, and an earnest desire to assist those engaged in this 
work. A showroom run on slipshod lines is an offence 
against the interests of the industry at large, and the 
undertaking to which it is attached in particular. It is 
clearly the duty of every profit-earning department to make 
that profit as large as possible. To allow the publicity 
department to be an unnecessary burden on the current 
revenue i8 tó admit the arguments of those who take an 
adverse view of this enterprise in salesmanship. 

There is no gainsaying the fact, whatever may be the 
causes, that our electrical showrooms in general make a very 
poor showing compared to the large well-fitted and well- 
stocked establishments of the rival industry. Let us, there- 


fore, strive to remedy this; new departures may be out of 


the question for the moment, but there is nothing to 
prevent the showrooms already existing from making the 
most of themselves. A well-thought-out plan of operations 
should be determined upon. Dress the windows this month 
with irons, and offer a free trial ; next month show vacuum 
cleaners, at work ; the following month, say, toasters and 
kettles —demonstrate them. Let your management be charac- 
terised by vigour, enterprise, and push. In salesman talk, 
don't be ashamed to express the faith which is in you. 
Delieve in what you are saying if you wish your customer 
to believe it too. . Yours may be only a small part, but 
play it for all you are worth if you want a larger. Never 
forget the rule: * What your hand findeth to do, that do 
with all your might," and you will eventually find your- 
gelf on top. l 


Application for Extension of Patent.—An applica- 
tion has been made by F. G. Creed, W. A. Coulson, and Messrs. 
Creed, Bille x Co., Ltd., for the extension of the term of patent 
No 22,653 of 1902. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—J. T. Peppre, mechanical 
engineer, Exhibition Buildings, Aldwych Site, W.C.—A composition 
of 53, in the £ is payable on April 18th at the offices of Meem 
Elles, Salaman, Coates & Co., 1-2, Bucklersbury, E.C. 


Liquidation.—Mssns. H. A. Harvey & Co., Lro- 
(in liquidation).—Mr. W. A. Henderson, the liquidator of this 
company, intends to apply for his releaee; any objection must be 
notified to the Board of Trade within 21 days of April 14th. The 
receiver for the debenture-holders, having now realised all the 
available assets of the company, can pay a dividend to the deben- 
ture-holders only ; consequently, there will be no funds for the 
ordinary creditors of the company, or for the expenses of the 
liquidation. i 


Catalogues and Lists.—Messrs. Ep. Bennis & Co, 
LTD., 28, Victoria Street, 8.W.—Folder relating to their conveyors 
and elevators for handling coal and ash. A comprehensive cata- 
logue will shortly be issued, 

Messrs. MARSHALL X PLUMTREE, 20, High Holborn, W.C.— 
Leaflets describing the Hold-heet electric glue-pots and cookers, 
fitted with thermostats to keep the temperature oonstant at the 
right value, in various sizes, and the Clearway " eleotrio horn. 


Book Notices.—‘ Elementary Strength of Materials.” 
By E. S. Andrews. London: Chapman & Hall. Price 4s, 6d. net. 

The Wireless World for April has assumed a new cover, on 
which is represented the latest type of mast arrangement for 
receiving stations; the contents have also undergone rearrange- 
ment, and include a variety of interesting articles, technical and 
otherwise. It is a very live wireless production. 

The Caxton Translations Institute, of Caxton House, S. W., has 
issued a wall card giving brief but uaefal information respecting 
the different countries of the world—populationr, imports and 
exports, ports, consulate address in London, &o. 

We have received an advance copy of the Special China Number 
of the Manchester Guardian, A number of interesting articles 
serve to emphasise the greatness of the market and its oppor- 
tunities for engineering and other traders. 


Trade Announcements.—MrssBs. F. PAINE & Sos, 
electrical and mechanical engineers, have removed to larger 
premiees at 21, Old Road, Frinton-on-Bea. 

MkssBS. AUSTIN WALTERS & SON have removed to larger 
premises owing to expansion of business. The new works at 
57, Lower Mosley Street, Manchester, are five times as large as the 
old. A new department which has been fully equipped, regardless 
of expense, for the repair and rewinding of all types of armatures 
A. O. aud D.C. has been opened, and the firm is specialising in 
traction work. The works have modern drying stores, and apecial 
attention is given to the careful test of all repair work. 


LIGHTING AND POWER NOTES. 


Accrington.— PLANT EXxTENSIONS.—Àt the General 
Purposes Committee, on April 13th, communications were read 
from the L.G.B., &c., intimating that sanction had been given to 
the scheme for the extension of the electric generating plant and 
the erection of a new chimney and flues in connection with the 
deatructor, The new generating plant will oost £14,000, and the 
boiler, chimney and flues £7,000. It was decided to proceed with 
the work. The provision of a tubular boiler, at a cost of £3,000, 
was regarded as unnecessary, and has, consequently, been dropped 
for the time being. 


Altrincham.— NEW PANT. — The Altrincham Electric 
Supply, Ltd., has successfully put into commission its first turdo- 
alternator set, which is one of 1.850 K.A A., supplied by the B. T. H. 
Co, with a Cole, Marchent & Morley surface condenser and Roes- 
Roturbo pumps. z 


Argentina, — The Government of the Province of 
Cordoba has authorised Messre. Trelsi and Rieeco to install and 
exploit an electrical service at Villa Huidobro, Department of 
General Roca. 


Australia.— The gross revenue of the Melbourne City 
Councils electric supply undertaking for the year 1915 was 
£182,594, an increase over the previous year of £17,806 ; the expen- 
diture was £82,745, leaving a gross profit of £99,849. The revenue 
derived from private and bulk supplies increased by £17,736; from 
private lighting the increase was £70. The inoreaee in revenue 
from bulk supplies to adjoining municipalities amounted to £3,123, 
notwithstanding a considerable reduction in the price of current. 
Interest payments amounted to £22,219 ; and contributions to the 
sinking fund and depreciation and reserve fund absorbed £7,171 
and £33,512 respectively. The net profit for 1915 of £35,569 was 
in addition to interest on capital and sinking fund charges, which 
together represented a return of over 10 per cent. on the 4651 (v 
borrowed, The Electric Supply Committee in its report points out 
the desirability of forming a reserve fund for depreciation of 
machinery and non-remunerative expenditure, such as the storage 
of coal; £29,000 had been contributed to the town fund. including 
£2,200 deficiency in the lighting rate, the total contributions to 
the fund to date amounting to £108,645. The Committee pro- 
poses to transfer £165,394 from the depreoistion and renewal fend, 
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and to write down capital expenditure by that amount, thereby 


reducing it to £581,748, and leaving at the credit of the renewals 
fund £55,131. | 

Barton-on-Humber.— STREET LicgTING.—With refer- 
ence to the dispute between the U.D.C. and the Electric Supply Co. 
over the public lighting account, the Council has decided by 
10 votes to 6 t» pay the amount claimed, less 10 per cent., without 
prejadioe, The L.G.B., in declining to express any opinion on the 
matter, referred the Council to the remarks of Mr. Justice Low, in 
the Leiston case. g 


Continental.— PoRTUdAL.— A Bill has been presented 
to the Chamber of Deputies to authorise the Municipality of 
Amarante to contract a loan of about £17,500, to be devoted to a 
hydro-electric installation for the production of power for lighting 
and other purposes.— B. of T. Journal. i 

SPAIN,—The Ministerio de Fomento has granted permission to 
Don Tomás Garmendia to utilise the waters of the Reburdiej»s and 
Sejos streams, ia the district of Los Tojos (Province of Santander), 
for the production of electric power for industrial purposea.— 
B. of T. Journal. 

_ Application has been made for a conoession to put down a plant 
to utilise the water power of the river Mendo, near San Pedro de 
Oza, in the generation of electrical energy for lighting and power 
purposes in the town named and surrounding neighbourhood. A 
derivation canal about a mile and a half in length will be 
necessary in connection with the plant. 


Oravesend.— PRICE INOREASR.— The T. C., owing to 
the continued advance in the price of coal, bas decided to add 
25 per cent. to consumers’ accounts from the quarter ending 
March 31st, the inorease to be reduced to the original advance of 
10 per cent. when fuel oosts less than 25s. per ton. 


Ilford, —SrREET LIGHTING, &c.—The estimate in respect 
of publio lighting for the eneuing six months, just approved by 


the Electricity Committee, shows an allowance of £1,000 for 


reduced lighting. The chairman of the Committee and the elec- 
trical engineer have been authorised to place orders for an addi- 
tional 1,000 tons of coal for delivery over the next four or six 
months. : 


Ivybridge (Devon).—The local Electricity Supply Co. 
has leased Union mills for its undertaking. 


Londen,—PorLAB.—The Electricity Committee is of 
opinion that & temporary inorease of prices for current for power 
and public lighting purposes is necessary, and has fixed the increase 
at 10 per cent. as from April lst last. It is estimated that the 
proposed increaee, after making allowance for probable decreased 
demand, will enable a surplus of not less than £5,000 to be earned, 
while if ooal ie obtained at 2s. 6d. per ton less than estimated, the 
estimated surplus would oe raised to £10,000 for the ensuing year. 
An annual surplus of not less than the latter sum is required to 
meet all demands upon the undertaking, and maintain the policy 
of providing for the cont of new services, meters, &c., and the writing 
down of plant ont of revenue. It is not considered desirable to 
increase the charges for private lighting. The Committee proposes 
to adopt, experimentally, the Cumberland electrolytic process on a 
Babcock boiler and economiser at the works, at a cost of £200. 

.Should the process achieve the results claimed for it, the Com- 
mittee anticipates that the cost of installation can be met within a 
year. The Council has been recommended to grant a war bonus 
to the staff of 10 per cent. on present normal salaries and wages 
(including emoluments) under £200 per annum; 7} per cent. on 
200 and under £300, and 5 per cent. on £300 and upwards, In the 
case of the electricity department, it is proposed that those who have 
received a war bonus, or increase due to the war, should have the 
amount made up to 10 p-r cent., and should a profit bonus be 
available at the end of the ensuing year, the aggregate amount 

as war bonus during the year, as proposed, will be deducted 
from each individual share in profits. 

Is, :XGTON.—The Lighting Committee has adopted the electrical 
engineer's suggestion that during the war oertain arc lamps should 
be Altered by substituting high O.P. metal-filament lamps in the 
globes. The annual saving, exclusive of energy, will amount to 
£85 per annum. f 

L.C C.—The Finance Committee recommends the Council to 
sanction the borrowing by the Bermondsey B.C. of £2,773 for 
electricity purposes, being £978 for mains, £1,410 for house 
services, and £385 for meters; also that sanction be granted to 
the Stepney B.C. to borrow £3,000, being part of. the cost of the 
two new boilers in connection with the electricity undertaking ; 
and to the Woolwich B.C. in regard to £27,115 for plant, and 
£385 for mains. 


Manchester.—Tenders in connection with the scheme 
to increase the output of the Stuart Street electricity station have 
been approved. Mr. Pearce, the electrical engineer, submitted at a 
meeting of the Sub-Committee the total estimated capital cost of 
the scheme at £30,000, 


Middleton.—SrREET Licutinc.—The town clerk gave 
notice, on the 13th inst., that the charge for current for lighting 
has been increased by åd. per unit, and that for power and 

heating purposes by 124 per cent. 


Radcliffe.—YzaAn's Workinc.—It was reported, at a 
meeting of the U.D.C. last week, that there was every possibility 
of & small net profit resulting from the year's trading of the 
electricity department. 


Swinton.— PRICE IxcREASE.— The U. D. C. has decided 
that owing to the extra cost of current, the oharge to consumers 
be increased by 124 per cent. It was stated that a Sub-Committee 
is to review the conditions on which consumers are supplied, 
and where it is found that they were served at a loss steps 
would be taken to terminate the contract and make fresh arrange- 
ments. 


Ulverston.—E.L. ScHEME.—The R. D. C. has agreed 
with the Coniston Eleotrio Lighting Co. as to the basis of the 
terms for electrically lighting the village of Coniston. No 
higher rate than 8d. a unit is to be charged, and the Council 
will have the option of purchasing the undertaking at any 
time after 10 yeara at the fair market value. The Council was 
also recommended that the proposed agreement shall contain a 
clause preserving the right of the Rural District Council or other 
looal authority, or any company or person, with the consent of the 
local authority, to obtain a licence or provisional order. 


Watford. —PROPOSED Loan.—The U. D.C. has applied 


to the L. G B. for a loan of £3,300 for electrical supplies needed 
for war purposes. l 


[d 


TRAMWAY and RAILWAY NOTES. 


Australia,—The half-yearly report of the Adelaide 
(S. Australia) Municipal Tramwaya Trust, to January 3let, 1916, 
shows that the net revenue was £63,401, the full statutory charges 
being £64,579, leaving a deficit for the half-year of £1,322. The 
gross revenue for the half-year was £160,463, or 87,180 more than 
in the preceding half-year, and 23.313 more than in the correepond- 
ing half-year ended January 31st, 1915, The capital cost of the 
revenue-earning portion of the electric traction system, excluding 
purchase money and stores, was £1,447,584. The turplus revenue 
over operation expenses (excluding the Port Adelaide horse:car 
acoount), was £63,101, aud the percentage of working expenses to 
revenue was 60:333. The surplus revenue over operating expenses 
equalled 8:758 per cent, on the capital cost. The reserve fund for 
renewals now amounts to £97,426, and the insurance reserve to 
£7,926. 

A motion by the Minister of Public Worke, in the N.S.W. Leg isla - 
tive Assembly, that a bridge should be constructed to connect Sydney 
and North Sydney, at a total cost of over £3,000,0€0, was recently 
agreed to by 42 votes to 8. The bridge would carry a double 
electric railway track, double tramway track, vehicle and motor 
roads, and a footway. 


Belfast. —At a meeting of the Tramways and Electrical 
Committee last week, it was intimated that at the present time 
there were 297 motormen and 298 conductors in the service of the 
Corporation. Of these 227 motormen and 182 conductors were in 
the service before the war, and 70 motormen and 116 conductors: 
had volunteered into the Army—most of them for the famous 
Ulster Division. Only four unmarried men of military age have 
joined the tramway department since the war started, 52 under 
military ege, and a number of over-age men, and some medically 
unfit and discharged soldiers. | 

It has been decided to give the new manager of the tramway 
system—whoever he may be—an annual salary of £800. The 
original figure mentioned was £700. 


Croydon.—STRrKE.—On Monday, the T.C., by 31 
votes to 17, refused an amendment to refer the matters in dispute 
with its tramway employés to arbitration. A farther amendment, 
referring the matter to the arbitration of five Jocal gentlemen, was 
lost by 26 votes to 22. There are 163 employés on str ke, and 25 
have remained loyal to the committee. t 


„L. & Y. Railway Electrification, — The new electric 
train service between Manchester and Bury, on the Lancashire and 
Yorkshire Railway system. was inaugurated on Monday, 


London.—The Holborn B.C. offers no objection to the 
application of the L.C.C. to the B. of T, for an extension of time 
for the construction of a junction line to connect the existing 
tramways in Clerkenwell Road with those in Farringdon Road, 


Southport.— FEMALE Lasour.—The Trades Council 
has decided to send a protest to the Corporation against the 
employment of women as tramway drivers. One member of the 
Council stated that, as one who had driven a car, he could 
unhesitatingly eay that the job was not one that was suitable for: 
women. 


Sunderland.—The Tramways Committee recommended : 
„That on and from the Ist inst. the war bonuses be payable to em- 
p'oyés ia the tramways department varying from 23, to 3e. 6d. per 
week, and that no employé shall receive, by reason of such bonue, a 
sum in excess of 50a. per week, including emoluments, and that the 
wages of tramway inspectors be advanced from 7d.to 74d. per 
hour," It was stated that the advances recommended would mean 
an additional wage expenditure of £78 a year and the temporary 
advance in respect of bonuses of £624 & year. An amendment 
that the bonus recommendations should be struck out was lost by 
27 votes to 3. 


Worsley.—The U.D.C. is petitioning the South Lan- 


cashire Tramway Co. for the provision of additional shelters. 
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‘TELEGRAPH and TELEPHONE NOTES. 


Australia.— Wireless telegraphy throughout the Com- 
monwealth will in the fature be under the control of the Navy, 
and all men employed will wear uniform and belong to the " Royal 
Australian Navy Radio Service.’ This is a new branch of the 
Australian Navy. At present there are about 120 employéa, many 
of whom were taken over from the Postal Department by the 
Navy Department in October last. It is intended at a later date to 
appoint an engineer for radio-telegraphy for the Commonwealth. 
In the meantime, Engineer-Lieutenant F. G. Cresswell will be 
acting, and the Minister for the Navy has made arrangements with 
Mr. J. G. Balsillie for him to have a retaining fee as consulting 
engineer for six months, Z 


Wireless by Gramophone.—At the guggestion of the 
Marconi Co., gramophone records are now being made which 
reproduoe the Moree signals as they appear in the microphone of & 
wireless receiver. These records commenoe with the simple Morse 
code, pass on to dummy messages, including figures, fractions, 
Stock Exchange terms, and other items of business importance, 
and culminate with examples of jamming.” 


qq 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—SvpNrv.—May 24th. N.S.W. Government 
Railways and Tramways. 16/600-volt D.C. motors for tramway 
stores, Randwick.* 

MELBOURNE.—April 26th. Victorian Government Railways. 
Car-lighting material—cablea, switches, fuses, Ko.“ 

May 1st. City Council. Meters and maximum-demand indicators. 
Bee “ Official Notices" April 7th. 

May 10th. Victorian Government Railways. Motor-generator 
set and accessories for battery-charging of baggage trucks.“ 

May 17th. Victorian Government Railways. One 2-ton elec- 
trioally- operated goods elevator for Jolimont car-shed.* 


New Zealand.—June 23rd. Oamaru Borough Council. 
Overhead mains and street-lighting equipment (Contract No. 2); 
power-station equipment (Pelton wheels, alternators, &c.) (Contract 
No. 3); service meters (Contract No. 4); line transformers and 
accessories (Contract No. 5).* 


Salford.—May sth. Electricity Department. High- 


preesure steel steam pipes and separator, also cast-iron pipes and 
valves. Bee "Official Notices” to-day. : 


Walthamstow.—April 26th. U. D. C. Water-softening 


plant for the Electricity Department. See “Official Notices 
April 7th. | | 


Warrington.—April 26th. Electricity and Tramways 


Committee. Boiler plant and economiser. See " Official Notices ” 
April 7th. 


West Hartlepool. — April 28th. Electricity Depart- 
ment. Two water-'ube boilers with superheaters and mechanical 
stokers. See “ Official Notices April 14th. 


Specifications for the items merked can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Barnes. — The tender of the Pirelli General Cable 
Works, Ltd., has been accepted by the U.D.C., at £188, for 410 
yards of three-core distributing cable. 


Burnley.—B. of G. Electrical requirements : Messrs. 
F. Thornton & Co. 


Dundee.—The T.C. has accepted the tender of Messrs. 
Venner Time Switches, Ltd., for time ewitches for the coming year, 
and that of Messra, Chamberlain & Hookham, Ltd., for meters. 


London.—L.C.C.—Seven tenders have been received for 
the construction of foundations, &o., for the third additional 
turbo-generator at the Greenwich generating station :— 

W. Downs, Ltd. .. .. (accepted) enn 


W. Manders & Co.. 92 
G. Godson & Sons. * . 4,930 
J. Jarvis & Sons, Ltd. 5,290 
J. E. Whiter & Oo. 5,449 
Satt Ford s. se 6,450 
Charles Wail, Ltd. 6,853 


Architect's estimate, 24,500. 

The Stores and Contracta Committee recommends that the 
Committee or the chairman or the vive-ohairman of the Com mittee 
be eash authorised during the Easter recess to open tenders for 
the supply of electric traction glow-lamps for the Tramways 
Department. 
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FORTHCOMING EVENT. 


Belfast Association of Engineers.—Thursday, April 27th. Annual General 
veting. . 
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A SENSITIVE RELAY FOR WIRELESS 
" TELEGRAPHY. 


THOUGH a great deal of energy has been expended in devising 
relays to make possible the calling and autographio recording of 
wireless messages, there is still plenty of room for fresh devices, and 
the relay illustrated diagrammatically in the accompanying figure 
presents a number of interesting features. It is claimed that the 
new instrument is superior to Dary, Duoretet and Brown's relays in 
respect of natural frequenoy and sensitivity. As described by 
E. Leimer in the E. T. Z., the instrument consiste essentially of a 
separately excited pot magnet, in the narrow air gapd cof which 
there is a coil e, consisting of several hundred turns of No. 50 
insulated copper wire, wound in one layer on a pot-shaped oelluloid 
former, whioh is carried by fine metal wires f, g, serving also s8 leads. 
The cellaloid former moving with small clearance on the centre 
pole c provides damping, and the wires /, g, terminating on torsion 
and tension screws, provide a free suspension adjustable for sensi- 
tivity and frequency. Either a third wire parallel to / or g 
(in which case torsion screws are unnecessary), or a fine wire 
spiral carries relay ourrent to a platinum contact i, opposite which 
is an adjustable contact screw k. 
The relay is in effect a thread galvanometer, and is connected in 
the detector circuit, It can be made to respond to 4 mioroam peres 
when adjusted to & natural frequenoy of 0'5 second. In normal 


working, natural frequency and sensitivity are adjusted, so that 
certain relay contact is made with about 25 micrcamperes in the 
moving coil. Limiting the permissible heating of the coil b to 
40° C. in half an hour, a field of about 18 000 gauss is obtainable in 
the gap d, o. Varying this field provides 1 : 1˙5 or 80 variation 
in sensitivity, and the latter can be more than doubled again by the 
use of 0'02 mm. silver wire, instead of 0°03 mm. copper wire, in the 
Sach fine silver wire oan be insulated sufficiently for the 
present purpose by coating with a carbon-bisulphide lacquer, or by 
blackening in solutions containing carbon: bisulphide or sulphur- 
etted hydrogen. 

In this and similar relays certain precautions are neoessary to 
prevent sticking at the relay contacts. The moving contact should 
bea domed disk of burnished platinum of very small diameter, 
and the stationary contact should be tipped with a fine platinum 
wire, pointed and polished. The whole instrument should be 
spring-suspended under a dust-tight glass bell, and the local 
ourrent controlled by the relay contacts should not exceed 100 
microamperes at 1'5 volte ; this current may be used to operate à 
atep relay actuating a Moree printer. The indactance of the step 
relay must be neutralised by a non-induotive resistance in 
and by a condenser aoross its contacts. Only by this mesos and 
by removing the step relay, Morse printer and current-carrying 
leads as far as possible and by bifilar winding of the spiral con- 
necting to the contact i, can the main relay be kept reasonably 
free from*outeide influences when set to maximum sensitivity. 
The sensitivity of the primary relay may be appreciated from the 
fact that it records the ringing of » house bell, whose 
passes 25 ft. away from the wireless installation, and the starting 
and stopping of electric tramcars 500 yards away. 

The relay is only suitable for use with electrolytic detectors i 
crystal detectors give no results. By using two or more 
lytic detectors in parallel the relay can be made to record 
which do not affect. t when a single detector is used ; telephone 
reception weakens as the number of detectors is increased. For 

: example, a single electrolytic detector received eight miorosmpe 
from Clifden (780 miles), but five detectors in parallel and balanced 
among themselves by potentiometer adjustment gave 30 micro, 
amps. and good relay working, though with some elongation of 
dote, As few detectors should be used as will give good rls] 
working. 

A novel suggestion worth investigation is that a sensitive mirror 
galvanometer be used to throw light on or off the vanes of & 
‘light-mill" or radiometer, the latter operating adjustable 0 
tecta, say, by magnetic effect. 


a m — m m aim, a a. — 


— — 


— 


He P \ ' 


No. W. vo a. T 


NOTES. 


Australian Engineers for Australia, — According 
to the Melbourne Age of February 26th, a competitive 
examination, held by the Government authorities for the purpose 
of selecting an electrical engineer for the telephone branch in 
Adelaide, at a sslary of £528 a year, has resulted in the appoint- 
ment of Mr. R. Lawson, formerly assistant engineer on the staff of 
the chief electrical engineer. Nine officers competed, and Mr. P. 
Kennedy, of Western Australia, was second on the list. The 
examination was held as the result of a protest by the Professional 
Officers’ Association against the appointment of imported officers 
over the heads of Australians. The Postmaster-General decided 
that the merits of all officers should be tested. Mr. Lawson is an 
im ported officer. 

Complainte are being made in Australia with regard to the 
appointment, it bsing alleged that imported candidates were 
favoured, to the detriment of Australians, in the examination. 
An impartial inquiry into the circumstances is demanded by 
Common wealth engineers. 


One Too Many.—Owing to our having to proceed to 


press two days earlier than usual, we are unable to include the 
following letter in our “ Correspondence” columns :— 

As “one of the speakers who is connected with the electrical 
trade referred to by you in your last week's issue under the above 
heading, I was very pleased to read your article, which, though 
somewhat severe in its oriticisms, I gladly welcome as written 
with that frankness and openness which cannot fail to assist our 
common aim, viz., to bring about a complete commercial as well as 
a military victory over our enemy. 

Let me assure you that the British Manufacturers’ Association, 
1915” should be entirely acquitted of any narrow or one-sided 
views such as the article in question imputes to them, and the 
abeence of any reference to efforts emanating from other sources 
was not due to any petty jealousy. 

The Association is not unmindful of such other movements as 
you refer to, but, to imitate your own perfect frankness, it fails to 
find in them that “substantial progress of which you speak. 

I entirely agree with your argument that one strong representa- 
tive organisation is what is needed, and this is indeed exactly what 
I advocated, but it must be strong in business ability and deter- 
mination to act, and must not rely for ite influence and standing 
on an executive composed of men of title or mere party speakers— 
enlisted as such—apart from any fitness for the real obj sots of 
such an organisation. 

It was with these points in view that the British Manufacturers’ 
Àwsoclation was formed, and it is more than ready to act in 
union with any movement, old or new, that will tackle firmly and 
imperially the position which confronta us. 

I trust you will do me the favour of inserting this letter in your 
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widely read paper, in the hope that it may eli zit oriticism and 


exchange of views, useful to all those who are willing and anxíous 
to help in these times to secure Britain for the British. 


ARTHUR BERKELEY, M. I. E. E. 
London, E. O., April 17th, 1916. 


Electrochemistry in the United States. — The 
Niagara Falls section of the American Eleotrochemi al Society in 
February discussed the development of power from the Falls in 
connection with the electrochemical industries. According to 
Metallurgical and Chemical Engineering, complaints were made 
with regard to the restriction of power development at Niagara by 
the U.S. Government. It was stated that the Niagara Falls Power 
Oo. generated 90,000 H.P., and the Hydraulic Power Oo, 100,000 to 
135,000 K. P., all the. latter, except 15 000 H. P., being employed in 
the electrochemical industries, Mr. F. J. Tone said that the year 
1915 had taught them that a nation must be economically and 
industrially independent and self-contained. Crude potash, 
formerly obtained from Germany, had risen from £7 to £80 per 
ton; ferromanganese, derived from England, had been placed 
under an embargo, and ite price had risen from £7°6 to £25 per 
ton, while many commodities had become almost unobtainable. 
Few realised to what extent their great basic American industries 
depended upon electrochemistry, particularly the electrochemical 
products of Niagara power. Steel manufacture, the greatest of all 
American industries, was absolutely dependent upon Niagara power 
for ferro-alloys ; ferrosilicon was an essential element in the pro- 
duction of 15. million tons of steel ; ferrochromium, ferrotungsten, 
and ferrovanadium were indispensable to the manufacture of high- 
speed tool steel, while ferrochrome was the hardening element in 
armour-plate and armour-piercing projectiles, and electrical trans- 
former steel was equally dependent upon the products of Niagara 
power. Artificial abrasives to the amount of 20,000 tons a year 
were produced at Niagara, and were indispensable to many indus- 
tries; aluminium and calcium carbide were the largest of the 
electrochemical industries at Niagara ; nitrogen fixation works had 
been established on the Canadian side of the river, but employed 
only 35,000 H.P., whereas in Europe over 300.000 H.P. was devoted 
to the production of nitrogen fertilisers, For the spectacle of 
MUS they were paying the price ef a million tons of coal a 
we 

It was stated that from 125,000 to 150,000 E. p. was transmitted 
into the United S:ates from the Canadian side, and that the con- 
tinuance of this supply depended upon permits revocable by the 

ian Government. The generation of large quantities of 
additional power at Niagara on the American side was the only 


* 
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way to avoid a “ frightful dislocation of American industry." The 
development of the electrochemical industries had been the salva- 
tion of Germany, and should equally be undertaken by the United 
States as a matter of preparedness in national defence. 


Late Legal.— READ v. STELLA Conpuits Co.—The 
Court of Appeal, composed of the Master of the Rolls, Lord Justice 
Phillimore, and Mr. Justice Sargant, have delivered their reserved 
judgment on the appeal by the plaintiff in the action of Read v. The 
Stella Conduits Co. 

The action was brought for an injunction, damages, and the 
usual ancillary relief for the alleged infringement of Letters 
Patent No. 18,375. of 1905, granted to James William Brooks and 
Albert Edward Read for an improved means for connecting 
tubular electrical conduits together, and for conneoting the said 
electrical conduits to the fittings without sorewing. 

Mr. Jastice Joyce held that the gripping arrangement was a well 
known and common one, and that as there was no invention in the 
patented appliance the patent was invalid.. He therefore dismissed 
the action, with costs, and the plaintiff appealed from this decision. 

The arguments upon the appeal concluded upon March 30th, 
when their Lordships reserved judgment. ^ 

Mr. Justice Sargant, who read the judgment of the Court, said 
that apart from one small variation the plaintiff's appliance 
was the same whether it was used for connecting a tube and 
a fitting or oonnecting two tubes, and, in the latter case, 
whether the two tubes were of equal or unequal. diameter. 
What, therefore, was the invention as claimed by the plaintiff ? 
So far as each function taken by iteelf was concerned, the 
method desoribed in the plaintiff's specification was undoubtedly 
old. No doubt, however, in view of that fact the refreshingly short 
and intelligible claim in the plaintiff's specification was not for a 
method or appliance for effecting a simple single janction or con- 
nection of this nature with one tube, but for an appliance for 
connecting together the ends of two tubular electrical conduits 
or fittings in the manner desorib:d. Did this double connection, 
as distinguished from a single connection, disclose euffi»ieat 
subject matter or sufficient invention to support the plaintiff's 
letters patent? In the opinion of the Court it did not. 

The judgment of tbe Court below was therefore right, and the 
appeal must be dismissed, with costs. 

On Monday an action by the Pritchett & Gold and Electrical 
Power Storage Co., Ltd., against Hamble, River, Luke & Co., Ltd., 
with reference to a contract for an electrical installation at the 
premises of a Mrs. Currie, began hearing before Mr, Juatice 
Sargant. The hearing was adjourned. 


Fatalities. —An inquest was held at Eston, on Wednesday 
last week, touching the death of Charles Morgan, an electric crane 
driver, who succumbed to injaries sustained at the Cleveland 
Steel Works of Messrs. Bolckow, Vaughan & Co., Ltd. John Steel, 
a crane driver, stated that he examined deceased's crane imme- 
diately after the mishap. Morgan had apparently stepped out of 
the cabin on to a beam, and had not taken the precaution to switch 
off the current, He had then evidently oome in contact with a 


live wire, the resulting shock causing him to fall a distance of 


40 ft. to the ground. William Anderson, electrical engineer, said 
the wires conveying current to the cranes could not be covered, 
and there was an alternatiog pressure of 440 volts. De. J. Steel 
deposed that Morgan's case was hopelese. Death was due to the 
shock from the fall, although it was very probable that the electric 
shock alone would have caused death. Verdict, Accidental 
death.” 

Arthur Henry Boker, an electrical engineer employed at Messrs. 
Cammell, Laird's works at Sheffield, was recently killed owing to 
a plank, which fell from scaffolding on the roof of the power 
station, striking him on the head. At the inquest the verdict was 
“ Accidental death." 


Zine Smelting in Norway. — H M. Minister at 
Christiania states that the electrical refining of zinc has been 
developing on a gradually increased scale at Trollhattan for some 
years past, and has now reached an output of over 6,000 tons of 
refined zino per annum, The ore is first smelted in the raw- 
material farnaces, and the ordinary spelter thus produced is then 
re-distilled in the refining furnaces. Refining is also being carried 
on at Sundlokken. For some time past plans have been discussed 
for increased facilities for smelting the ore, and it has now been 
deo:ded to secure the necessary water power from the Glomfjord 
waterfalls, situated in Nordre Helgeland, in Nordland. These falle 
have been purchased by a company formed for the purpose, and 
when fully harnessed are calculated to yield 125,000 H.P. The 
works are expected to be completed by 1918, and the hydraulic 
power obtained will be used for smelting the ore and the refining 
process connected therewith.— Board of Trade Journal. 


American General Electric: Bonus to Employés.— 
The General Electric Co., U.S. A, has announced that all employés 
in the service of the company fora period of five years or more 
will receive a bonus of 5 per cent. of a year's salary, payable in 
two instalmente. This will mean a distribution of over 31.000, O00 
per annum toemployés. The first instalment will be payable on 
or before August Ist of this year, and will be a sum equivalent to 
5 per cent. of the individual earnings for the six months ending 
June 30th, 1916. By the arrangement of two paymenta many 
employés, who would not be entitled to participate in the distribu- 
tion if all were paid in one instalment, will share in the second 
distribution, having completed the five years’ service between June 
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30th and December 31st, The distribution, as stated by officials of 
the company, is being made by the company to signify its appre- 
ciation of the services of the employés who have been with the 
company for a term of years, and is a result of a desire to promote 
long, faithful and efficient service by its employé:—American 
Electrical Review. 


L.C.C. Tramway War Bonuses.—The Rolling Stock 
Conciliation Board has considered the claims of the several grades 
of men in the rolling-stock section of the L.C.C. tramways to the 
war bonus of 4s, a week, and finds that the moulders belong to a 
class dealt with by a decision of the Committee on Production 
dated April 17th, 1915, and that the other grades belong to a class 
dealt with at the conference on April 21st, 1915, and the Board 
therefore awards them the advance of 4s. per week as war wages. 

A question having arisen as to the grades incladed in the 
memorandum of the conference of April 21st, 1915, the matter was 
submitted to the London and District Association of Eagineering 
Employera and the London, Erith and Southall District Allied 
Engineering Trades Joint Committee. Having considered the 
replies of these two bodies, the Conciliation Board has decided that 
an advance up to 42. a week, to be regarded as war wazes, shall be 
pe to the undermentioned grades of employés in the rolling-stock 
section :— 

Armature winders, wiremen, magnet and coil winders, armature 
banders, controller testera, body-makers, coach-paintera, brush- 
hands, solderers, light and power attendants, controller repairers, 
machinery greasera, oat greasers, stokers, plough repairers, looo- 
motive drivers, crane drivers, steam lorry drivere, plough changers, 
controller and motor cleaners, assistant brakesmen, truckmen, 
brakesmen and re-wheelers, writers, carpenters, wheelwrighta, 
ooach-trimmers, shunters, labourers (wood-working, electrical 
and mechanical), leading labourer (mechanical), tool.storé 
attendants, traversermen, gate conatable and patrol constable. 

Except as regards armature winders and wiremen, the pay- 
ment of the advance is to be made as from the firat pay-day 
in March, 1916. 

The payment of the advance to armature winders and wiremen 
is to be made as from the first pay-day in Ssptember, 1915. 


Australian Electrical Contract Conditions, —With 
reference to the note appearing under this title in our issue of 
January 7th, Mr. R. H. Butler, secretary of the Australian Elec- 
trical and Allied Contractors’ Committee of Melbourne, writes 
oorrecting the statements which we reproduced from an Australian 
contemporary. Mr. Butler says that the whole of the information 
is quite erroneous, and that his Committee " undertook the work 
of preparing conditions of contract to be applied to electrical and 
engineering contracta in Australia. and having drawn up a set of 
conditions, submitted them to the F-deral Council of the Electrical 
Association of Australis. which body approved of them with elight 
amendments. The report of the Australian Mining Standard 
reverses the origin of these conditions by attributing them to the 
Electrical Association of Australia, and stating that they had been 
approved by representatives of electrical contractors.” 


The Royal Mint Report.—The Deputy Master, Sir 
Thomas Elliott, in his report for 1914, shows that the activities of 
the Mint were such that the previous record production of coins in 
1913 was exceeded by more than 28 millions, Of the total coinage 
of 213 millions in 1914, 188 millions were for Imperial, and 25 
millions were for Colonial issues, The Imperial coinage consisted 
of 19 million gold, 92 million silver, and 77 million bronze pieces, 

The memorandum of Sir Edward Rigg. superintendent of the 
operative department, states that over 2,300 tons of metal were 
converted into coinage bara, this figure being more than double the 
average of the previous 10 years. Ia the machinery branch, the 
staff has been considerably aupplemented and employed since 
August in the year uuder review on special work undertaken by 
the department. The electrical plant has been subject to a steady 

! increase in the demands made upon it. Motors in use number 106 
(gross H.P. 950), a8 compared with 102 (gross H P. 877) in 1918. 
The extended use of high candle-power incandescent lamps has led 
t» a reduction in the number of aro, flame, and silica lamps from 
61 to 57. The number of incandescent lamps in private residences 
in the Mint—121—remains unchanged, but those in offioial use 
have been increased from 1,151 to 1,298, mainly in consequence of 
the local lighting requirements for new machine tools in connec- 

tion with the special work referred to above. The average 
monthly output of the Mint generators for the year—39,917 Board 
of Trade urits—is 5.600 units above that for 1913. 

Ia the Inland Revenue department, 1 copper, 173 nickel and 
232 ateel-faced electros were grown, in connection with the pre- 
paration of postage stamp plates aud dies for postcards and 
wrappera. The work of preparing master plates and electron of 
the prisoners’ inssriptions in the Tower of London (see ELEC. Rev. 

, October 13th, 1914, page 566) has been completed. In all, 458 
electro3 aad 66 master p'a'es were produced, the total area of the 
former amounting to 3332˙8 eq. ft. 

Bir Thomas Re, chemist and assayer, in his memorandum, 
refers to the question of electrolytic refining of gold. The main 
drawbacks to the process at present are the length of time occupied, 
and the consequent impossibility of bringing the metal in a refinery 
to account daily, From experiments he has made in the d»part- 
ment, he states that it would appear that by the use of an electrolyte 
containing 20 per cent. gold in the form of chloride, and 30 per 
cent, free hydrochloric acid, a current of 5,000 amperes per sq. metre 
can be employed, instead of the 500 to 1,000 amperes now used 


with weaker baths. With this heavy current the percentage of 
silver in the anodes is of comparatively little importance, and the 
silver cells can be dispensed with in most cases, and, in addition, 80 
or 90 per cent, of the time required in the gold cells can be saved. 
Under these conditions, the rough gold can be refined and brought 
to account within the limits of each working day. 

Mr. A. Ventris, superintendent at the Perth branch, reports that 
on account of the extended use of compressed air for other purposes 
than the original one in connection with gold refining, a 10-H. P. 
motor has been fixed in place of one of 5 H.P. originally employed. 
An automatic controller, for regulating the speed of the motor- 
driven blower, has also been installed in the melting-house office. 
A hand regulator was formerly used in the blower room, but 
proved unsatisfactory, as the resistance units were destroyed by 
the action of chlorine. The new apparatus, which was made 
locally, has given good results, and maintains a uniform air pres- 
sure in the main, irrespective of the number of furnaces used. 

In the memorandum of the assayer of the Ottawa brauch, Mr. R. 
Pearson, it ie stated that a trial has been made of the gold-plated 
silver hooks and strips referred to in the previous report (see 
ELECTRICAL Review, Ostober 23rd, 1914, page 566). The strips 
were found to be quite as efficient as those made of fine gold. That 
portion of the hook which passes through the hole in the end of 
the anode (and is virtually a part of it), is only ] in. distant from 
the warm electrolyte. The moist hydrochloric acid fumes oom- 
dense there, and, under the inflaenoe of the ourrent, in about one 
month dissolve the gold plating, and the silver becomes coated 
with silver chloride, thus inoreasing the resistance to tlie passage 
of the current. It is intended to use plated strips in place of fine 
gold in future. i 


Institation and Lecture Notes. — Institution of 
Electrical Engineers.—The annual meeting of the NEWCASTLE- 
ON-TYNE LOCAL SECTION of the Institution was held on the 10th 
inst., Mr. P. V. Hanter presiding. The report of the Committee 
stated that the membership had not been greatly affected by the 
war except in the Studente’ Section. The average attendance of 
members had been slightly better than in the preceding session. 
With regard to the Tees-side Section, the report stated that owing to 
the war no meetings had taken place. The following were the 
officers elected for the ensuing session for Tees-aide :—Chairman, 
Mr. M. G. S. Swallow; vice-chairmen, Messrs. H. G. A. Stedman 
and J. Pigg ; Committee, Messrs. L. F. Haslam, R. M. Longman, 
J. R. P. Lunn, C. E. Taylor, J. Wright, and G. N. Wright; joint 
secretaries, Messrs. P. 8. Thompson and C. O. Bretelle. Many 
members of the Newcastle Local Section and associated Sections 
hold commis:ions in H.M. Forces, or are otherwise engaged in the 
prosecution of the war, and the Committee regretted to announce 
that one member of the Local Section, Second Lieut. W. 
Winkwortb, had already laid down his life for his country. The 
officers elected for the next session were as follows :—Chairman, 
Mr. H. W. Clothier ; vice-chairmen, Messrs. A. H. Marshall, A. P. 
Pyne ; Committee, power supply undertakings, Messrs. W. F. T. 
Pinkney, G. L. Porter; manufacturers and contractors, Mesera, T. 
Carter. W. Cross, W. G. Gans, J. H. Holmes, M. G. 8. Swallow ; 
Post Office, Mr. F. G. C. Baldwin; technical colleges, Mr. W. 'T. 
MacCall; borough electrical engineers, Mesere. H. S. Ellis, C. 
Turnbull; consulting engineers, Messrs. J. R. Beard, R. W. 
Gregory, W. C. Mountain, G. Stoney ; North-Eastern Railway Oo., 
Mr. H. Henderson ; hon. treasurer, Mr. C. Vernier ; hon. secretary, 
Mr. J. R. Andrews; assistant, hon. seoretary, Mr. G. L. Drury; 
hon. auditors, Dr. W. M. Thornton, Mr. E. Fawsett. Dr. Thornton 
afterwards delivered & short technical address. 

Ipswich Engineering Society.—At a meeting of the Society 
last month, Prof. A. Humboldt Sexton gave a lecture on fuel 
economy and gaseous fuel, in the couree of which he emphasised 
the extreme importance of economy in the use of coal. He recom- 
mended water-gas as the best fuel gas obtainable, and looked 
forward to the time when the domestic use of coal would cease, 
and the smoke nuisance would disappear. - 

Royal Institution.— Recently Dr. Strahan, Director of the 
Geological Survey of Great Britain, lectured before the ROYAL 
INSTITUTION on the search for new coalfelds in Enzland. 


He pointed out that much progress hwd been made in developing 


the concealed coal measures of Yorkshire, Nottinghamshire, Denbigh- 
shire, and Kent. The latter was peculiar in that it was concealed 
everywhere, Referring to our happy-go-lucky methods of coal 
mining, under which it was not necessary to publish any record of 
borings. he mentioned that for a time the only published. account 
of the Kent borings appeared in a German publication, and to-day 
some of the boreholes are not described any where else. 


Homerton Sawmills.— On page 390, in our article on 
Mr. Sherry's sawmills, an error occurred in the specification : for 
„50 per cent. overload for an hour and a half,“ read 50 per cent, 
for half an hour.“ l à 


Municipal Loans for Storage Batteries.—The Local 
Government Board has, on an application made by the B E. A. M. A., 
extended the period for the repsyment of loans in respect of 
storage batteries from seven years to ten years, satisfactory 
guarantees being given. N l 


Appointments Vacant,—Engineer-in-charge (45s. to 
502.), for the Northern Command, Catteriok Camp; shift engineer, 
for the Northampton Corporation tramways. Belfast Corporation 
ia to appoint a new general manager of the tramways, at a com- 
mencing salary of £800 per annum; An Irishman Preferred. 
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Australian Preference.—At a meeting of the Sydney 
City Council, in February, the following proposal was discussed :— 
"That during the present war a 30 per cent. preference be given 
to goods manufactured by British companies on the price ez works, 
and a 10 per cent. preference be given to goods manufactured by 
allied companies.” 


OUR PERSONAL COLUMN. 


Tha Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrico tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Sydney City 
Council has been discussing the appointinent of a deputy- 
manager of the electricity supply department. The proposal 
to appoint. Mr. P. T. Davies, of Montreal, to the position was 
referred back by 12 votes to ll. The qualifications of Mr. 
S. J. MaLiNa, of the Melbourne electricity department, have 
also been reported upon. | 

Mr. J. P. CROWTHER, electrical engineer to the Worksop 
U.D.C., has enlisted in the Electrical Corps of the Royal 
Engineers. | | 

The Ashton-under-Lyne T.C. has agreed that the salary of 
Mr. Hott, the tramways manager, be increased from £200 
to £260 per annum, the amount paid to his predecessor. 

Mr. RRY PiLLING, manager of Accrington Corporation 
Tram ways, appears in the list of nine selected candidates for 
the general managership of Oldham Corporation Tramways. 

Second-Lieutenant JoHN SEEAR GIBSON, A. M. I. E. E., Royal 
Sussex Regiment, charge engineer at the Tunbridge Wells 
electricity works, was married to Elsie May Dean, of Maid- 
stone, Kent, on Apnl loth, 1916, at Sutton. 


General.—Referring to notes which have previously appeared 


in this column, Mr. CHARLES H. Best, of Bradford, writes :—- 
My attention has been called to a paragraph in ‘your issue of 
Apri 7th, which refers to the relations between Mr. Charles 
Pullan and myself. I do not for one moment suppose that 
these relations are & matter of serious interest to your readers, 
still I cannot allow Mr. Pullan’s statement to pass unchal- 
lenged. My connection with Mr. Pullan came definitely and 
finally to an end on February 4th. He knows thie perfectly 
well, and I cannot imagine what purpose he thinks is served 
by the publication of a statement to the contrary. It is a 
question of legal fact, and not a question of anybody's opinion. 
Mr. Pullan is still consulting engineer to one or two existing 
village supply schemes, which he and I have jointly carried 
through, but, in the case of all the new schemes in which I 
am interested, I ain seeking the assistance of other consulting 
ergineers. e has no Interest whatever, in any of my work 
jn connection with these new schemes since February 4th. I 
shall be very much obliged if you will kindly give the same 
prominence to this letter as you did to that of Mr. Pullan. 


Mr. T. M. Carey, until recently electrical engineer at the~ 


Golden Horseshoe Mine, Boulder, W.A., has been appointed 
electrical engineer to the Perth (W.A.) City Council. Mr. 
C. A. UNBEHAUN, electrical engineer, G.P.O., Adelaide, South 
Australia, has retired after 39 years’ service.—Commonwealth 
Engineer. 

Roll of Honour.—Sergeant James MAGUIRE, of the Man- 
chester Regiment, formerly employed in the Manchester tram- 
ways department, who was recently awarded the D.O.M., has 
been killed. | 

Private Joun WILCOCEk, of the King's (Liverpool) Regiment, 
who was formerly employed at the works of the Chloride 
Electrical Storage Works, Clifton Junction, has been killed. 

The Distinguished’ Conduct Medal hae been awarded to 
Lance-Corporal W. A. Goopr, Royal Engineers, who was tor- 
merly in the switch shop of Siemens Bros. Dynamo Works, 
Stafford. He joined in September, 1914, and gained the 
D.C.M. for voluntarily repairing, under heavy fire, telephonic 
lines of communication. 

Private ALBERT HILL, of the King's (Liverpool) Regiment, 
who has died from wounds, was formerly employed at the 
British Westinghouse Works, Trafford Park. 

Private L. Brown, of the Manchester Regiment, who has 
been killed in action, was formerly employed in the Man- 
chester electricity department, at the Dickinson Street station. 

The Military Cross has been awarded to Lieutenant A, C. 
Srsrxs, R. E., A.M.LE.E., for conspicuous gallantry and 
initiative when taking part with some infantry in a raid on 
the enemy's trenches. With a small R.E. party he made a 
very successful reconnaisance of the enemy's trenches, and 
then exploded charges in two concrete structures.”’ 

The following have been mentioned in dispatches (according 
to the last issue of the I.E.E. Journal) :— 

mu A. S. ANaG WIN, A. M. I. E. E., Lowland Signal Service, 
R. E. 


Captain H. CARENI-THOMA¼TSs, A. M. I. E. E., London Army 
Troops, R. E. 

Major L. Evans, A. M. I. H. E., R. E. "E l 

5 R. K. MoncoM, M. I. E. E., Divisional Engineers, 
R. N. D. | 


CITY NOTES. 


EE The- report for 1915 states that before 
Marconi Wire- allowing for reserve, the net income was 
less Telegraph $238,994, as compared with $271,888 in 
Co. of 1914. Income from investments amounted 
America. to £104,932, and, after setting aside re- 
| serves, the net profit was $177,316, an in- 
crease of 18.3 per cent. on 1914. This has been ad to the 
surplus, bringing it up to $541,887 at December 31st last. The 
reserve at the same date amounted to $373,415. Nearly 500 
ships are fitted with Marconi apparatus managed by the com- 
pany; a contract for standard installations on 36 large power 
barges for the Mississippi River has been secured, and since 
the beginning of 1916, 35 ships have been Coupes. There 
has been no change in the commercial status of the trane- 
Atlantic stations, the high-power equipments remaining closed 
to business on account of the war. The British Admiralty 
still holds for Imperial Government use the English plants 
constructed to operate with the company's Belmar and New 
Brunswick duplex stations, and thus far, because of the war, 
it has been impossible to open similar direct service with 
Norway and Northern Furope through the newly completed 
high-power stations at Marion, Mass., and Chatham, Mass. 
Reliable and rapid service has been maintained between sta- 
tions in California and Hawaii, and the volume of traffic shows 
steady improvement. The Hawaiian stations are known as 
two-way etations, being constructed so as to work with Cali-: 
fornia and Japan simultaneously. The Japanese Government 
recently notified that its new wireless stations at Funabashi 
and Otchisi, near Tokyo, are ard: and tests are now being 
made daily with a view to early inauguration of a public 
service, spanning 5,600 miles of the Pacific. Negotiations on 
traffic regulations are now in progress with the Japanese 
Government Department of Communications, and it is ex- 
pectod that by means of the Japanese Government cables the 
service will be extended to China, Manchuria, and other Far 
Eastern countries. The new circuit connecting the United 
States with Alaska was opened in August, 1915. All of the 
year’s production of the factory at Aldene, New Jersey, has 
been rented, sold to patrons, or installed on steamships, in 
addition to which a number of sets have been manufactured 
on special order for the United States Government. 


South Wales Electrical Power Distribution Co.—The re- 
port states that the business of the company shows a material 
increase during the year, the units sold amounting to 
25,967.656, as compared with 26,510,198 sold in 1914. After 
payment of all working expenses and interest on prior lien 
debenture stock, and making provision for depreciation of 
new plant, the surplus amounts to 46,756. as compared with 
£5,347 in 1914. The indebtedness of £13.500 to certain mem- 
bers of the Treforest Co. for extra charges having, as stated 
in the last report, been provided for, this surplus has enabled 
payment to be made of the interest on the old debenture 
stock for the half-year to December 31st last—£5,000—leaving 
41.756 to be carried to suspense account, and making, with 
the balance to the credit of this account at the end of 1914, a 
total of £3,999.— Financier. 


Great Northern Telegraph Co., Ltd.—At the general 
meeting, which will be held at Copenhagen on May 
6th, the board will propose to pay a total dividend and 
bonus of 22 per cent. for the year 1915, including the 5 per 
cent. already paid, and to transfer to the reserve and renewal 
fund (tr duced by £233,202 on account of depreciation of 


securities) and to the pension fund the following amounts, 


namely, £138,889 and £22,222 respectively. It is, further, 
proposed to transfer an amount of £27,778 to the renewal 
fund for cable steamers, and to set aside £83,333 for extra- 
ordinary income taxes. 


Dawlish Electric Light and Power Co., Ltd.—The war 
considerably affected the undertaking during 1915, but though 
there was a standstill in consumers and in revenue for cur- 


"rent supplied, and a great increase in cost of coal and stores. 


the gross profit was very little- less than in 1914. 4200 has 
been put to depreciation fund for investment in 5 per cent. 
Exchequer Bonds. The net revenue balance applicable for 
dividend was £205, and, after paying a dividend of 14 per 
cent., free of. income-tax, on the ordinary shares, £121 is 
carried forward. 


Reading Electric Supply Co., Ltd.—The accounts for 1915 
show that, after providing for interest charges and setting 
aside £3,500 for depreciation, a credit balance of _ £1,262 
brought.in was reduced to £153.—Financial News. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 


for the quarter ended March 3lst, 1916, of 15s. per cent. 


on the ordinary stock and £1 10s. per cent. on the pre- 
ferred stock, less income-tax. 


Vickers, Ltd.—Final dividend of 1s. 6d. per share, or 73 
per cent., free of income-tax, making 12} per cent. for the 
year. 
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Teleph6ne Co. of Egypt, Ltd.—Including £164,276 
brought in, the accounts tor 1915.show a profit of £232,143. 
A further dividend of 6 per cent. is recommended on preferred 
and deferred shares, making the usual 10 per cent, for year, 


carrying forward £193,469.  . | 


La Plata Electric Tramways, Ltd.—The accounts for 
1915, including £6,614 brought in, and after providing for 
debenture stock and other interest, show a credit balance of 
£12,142, which is to be carried forward. E 


Brazilian Traction, Light and Power Co., Ltd.—A divi- 
dend of 1 per cent. on the issued ordinary capital stock, is 
announced. 


85 
í 


STOCKS AND SHARES. 


SATURDAY AFTERNOON. 


_ As usual at the Easter season of the year, publishers’ 
exigences render it necessary to write well in advance of the 
usual day of the week. The only reason for drawing attention 
to the sub-heading of this column is that quotations may have 
altered before the middle part of next week, and therefore it 
is advisable to point out that these notes are being written 
‘on Saturday afternoon. 

Dramatic rises have occurred in the shares of the telegraph 
companies. This is due to the fact that the two Eastern 
undertakings and the Western Telegraph have all increased 
their dividends from 7 per cent. to 8 per cent, for the year, a 
surprise that was as pleasant as it was unexpected. The 
effect has been to stiffen quotations for other telegraph issues; 
and the difficulty is to get hold of any stocks in this market. 

The position as a whole in the Stock Exchange is decidedly 
ood; and although business fell away to some extent as the 
zaster Holidays approached, there is still sufficient to keep 
a fair proportion of its members profitably occupied. A steady 
rise in the price of the War Loan created a good impression 
upon all the investment markets. Practically every section 
dealing with industriale is in a thoroughly healthy condition 
as regards prices, and some of them are remarkably busy. 
The feature amongst Home Rails is a recovery in Metropoli- 
tans and a further-rise in Underground income bonds. 

Metropolitans spurted to 253, being a rise of 3 on the top 
of their previous advance of 14. At the present price, the 
yield on the basis of last year’s dividend of 1 per cent. is 
under 4 per cent. on the money, 60 obviously there must be 
same further reason than yield to be sought for the rise. This 
reason has not yet become apparent, although there are 
various rumours current to account for it. Underground 
Electric incomes have again improved, this time to a small 
extent. In Districts there is not much doing, and some of 
the buyers who got in just before the three-points rise are 
eviden 7 not unwilling to take their profit. 

The three vis ioe Ur companies alluded to above have all 
declared dividends of 8 per cent., against their previous 7 per 
cent. "This ie the first time that the Eastern has made a 
change for 18 years, and the Eastern Extension for 27 years; 
while the Western has paid 7 per cent, for the past quarter 
of a century. The immediate effect upon prices was to send 
them up with a leap, and to render stock almost unpurchase- 
able. We know of one case in which a buyer was lucky 
enough to get stock at 137, which he sold, within an hour 
4 points higher up. The companies are to be cordially con- 
gratulated upon their achievements; and the intensely con- 
servative character of the boards 1s ample guarantee that the 
change would not have been made unless the directors felt 
entirely convinced that the increaeed distributions could be 
maintained. : 

Other telegraphs are better in sympathy. Great Northerns 
and Indo-Europeans are both somewhat nominal, inasmuch 
a3 the offer of shares is wanted and there is no supply. Globes 
rose to 1l. The American group is not affected. Marconi 
shares eased off to 2 3/16 sellers on the appearance of the 
report of the American company, which is not ae good as 
some people had hoped it would be, having regard to the 
recent buying of the shares from the United States. 

The manufacturing shares of the telegraph group have not 
yet sympathised with the rise in the cable companies’ issues. 
but it is taken for granted that they are pretty sure to do eo. 
Iron and Steel concerns, and those connected with chemical 
companies — e.g.,  Caetner-Kellner — are showing marked 
strength, with demand eager not only from the provinces, 
but from London, too. British Westinghouse preference are 
corepicuously 
deduction of 3s. dividend. 

The electrical eupply shares are steady, without exhibiting 
any particular alteration. Indeed, this section of the indue- 
trial market is still almost the quietest of them all. There is, 
of course, nothing to attract popular attention just now; while 
the advent of summer affords an additional reason to those 
already familiar for the market quietude. Nevertheless, the 
good yields obtainable from the principal shares are not lost 
upon investors with sufficient patience to investigate their 


proposed purchases in advance. South Metropolitan ordinary 


good, securing a gain of 1/16 on top of the 
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are better at 14s, but no shares have changed hands for the 
last two months. |j 

Most of the Mexican stocks and shares have given way, u pon 
what looks like a joining of forces between Villa a aranza, 
ia opposition to the United States. This novel turn of the 
kaleidoscope seems to have disturbed the Americans rather 
badly, 8 0 it was not wholly unlooked for by London 
observers of the situation. f 

The report of the Mexican Northern Power Co. throws 
interesting light upon conditions in the country. Between 
last October and December the Villa currency had no pur- 
chase value whatever. During ‘this period the company con- 
tinued to issue Villa money up to 25 per cent. of the pay roll, 
but redeemed all money so paid out by various temporary 
devices, the principal of which was the establishment of æ 
butcher’s shop. 80 TIR DIOUEY were payments of wages 
arranged that the result, says the report, was that "the 
labour cost per unit of work done was only about one-half 
of that which it had been in normal times.” Brazil Trac- 
tions are a little easier at 54, and tke Argentine department is 
inclined to be heavy. 

The most active part of the Stock Exchange is the rubber 
market, where, notwithstanding a fall in the price of the 
raw etuff, an extraordinary amount of buying continues day 
by day. For this the issue of the spring ponte is mainly 
responsible, because they show that the leading companies, 
and many of the younger producers, are earning extremely 
handsome profits, while the big dividends now being declared 
are likely to be exceeded by those to be paid in respect of 
the current year. ] 


SHARE LIST OF ELEOTRICAL COMPANIES, 


Home EsZorRICITY COMPANIES. 


Dividend Price » 
— April 18, Rise or fall Yield 
1914. 1915. 916. this week. p. 0. 
Brompton Ordina e .. 10 20 6 — 21 8 2 
Charing Cross Ordinary S. 6 6 - 7 18 19 
Chelsea "Em ee oe ee 5 4 P - 6 8 1 
City of London x e. 9 8 11 - 614 9 
do. do. 6 percent. Pref. 6 6 10 — "^ 0 0 
County of London e ce. 1 17 13 — 6 16 7 
do. 6 per cent. Pref. 6 6 10 — 600 
Kensington Ordinary .. 5 9 17 6 = 700 
London Electric .. "E: "m 4 8 1 — 9 0 0 
do. do. 6 per cent. Pref. 6 6 4à — 768 5 
Metropo lian a 8 23 — 6 4° 
0. 43 per cent. Pref. 4 8 — 7 10 0 
St. James’ and Pall Mall .. 10 8 — 6 18 2 
South London : Di 5 5 — 8 18 10 
South Metropolitan Pref. 7 3 1 — €16 0 
Westminster Ordinary 9 7 5 — 619 
TELEGRAPHS AND TELEPHONES. : i 
Dividend, 
1914. : 
Anglo-Am. Tel. Pref. ae 6 = 6. 1 10 
do. Def. 83/6 21 — 719 8 
Chile Telephone .. 8 — 6 5 6 
Cuba Sub. Ord. 5 = e$ 9 0 
Eastern Extension 7 14 43 8 14 4 
Esstern Tel. Ord. fee 7 140 . 49 *65 14 4 
Globe Tel. and T. Ord. .. 6 11 +2 691 
do. 6 10 — 600 
Great Northern Tel. 22 + $ 063 8 
4ndo-European 13 49 6 5 9 
Marconi T 5 a — A- 411 4 
New York Tel. 43 m 4h 1 — 49 4 
Oriental Telephone Ord. 10 7 — „ 6 8 
United R. Plate Tel. " 8 6 — 6 18 4 
West India and Pan. 1 la — 9 10 6 
Western Telegraph ST. 4 14 + } *6 14 4 
Home Ralts, i 
Central London, Ord. Assented ia 4 67 — 5 8 6 
Metropolitan " ca "m 1 25 +È 819 3 
do. District ..  ..  .. Ni 194 — Nu 
Underground Electric Ordinary .. Nil 18 — ł Nil 
do. do. "A" ., .. Nil Ri + 64. wo 
do. do. Income .. 6 87 +è *6 18 0 
Foreian Trams, &c. 
Adelaide Sup. 6 per cent. Pref. 0 6 o - ^81 
Anglo-Arg. Trams, First Pref. ix 53 — 768 
do. 2nd Pref. .. 54 — 8868 
do. 5 Deb. 5 178 — 86 R2 
Brazil Tractions .. fs ; 4 64 — 3 698 
Bombay Electric Pref. .. Re "- 6 103 — 517 3 
British Columbia Elec. Rly. Pfce. .. 5 58 — 9 8 8 
do. do. Preferred. — 87 — : NI 
do. do. Deferred .. — 88 — Ni 
i do. Deb. 4ł 62 xå — 811 1 
Mexico Trams 5 per cent. Bonds — 40 -1] Na 
o. 6 per cent. Bonds — t2 — 8 NU - 
Mexican Light Common , Nil 90 — NO 
do. ef. . s ee Nil 83 = No ' 
do. Ist Bonds — 89 ~ 9 - 
MANUFACTURING COMPANIES. 
Babcock & Wilcox vu "T e M 92 — 6 1 8 
British Aluminium Ord. E sie 6 22/- xd = 678 
British Insulated Ord. .. T . 15 1 — 7 210. 
British Westinghouse Pref. .. i 7% xd +à 713 
Callenders .. s i es . 15 il = 910 8 
do. 5 Pref. Fx "T T 5 = 617 8 
Castner-Kellner .. ac S ~. 20 — 0 8 0 
Edison & Swan, £3 paid s .. Nil 7 = Nn 
do. do. fully paid .. Nil u _ = Nu 
do. do. ö per cent. Deb. 6 57 xd = 2 16 8 
Electric Construction .. Ja š 6 15/8 — 7141 
Gen. Elec. Pref, oe oe ee ee 6 94 = 6 6 
Henley zu "I ia . 20 15 — *6 19 
do. 44 Pref. .. - 83 se 4$ 4 — 612 6 
India-Rubber ee ee oe ee 10 9 t on. *10 10 6 
Telegraph Con T -è . 20 ast — 64 


* Dividends paid free of Iinoome-tax. 
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ELECTRICITY IN MINES. 


Tug Report of the Chief Inspector of Mines (Sir R. A. S. 
Red mayne) for the year 1914, Part II, deals with the Report 
of the-electrical inspectors. 


It appears that on the outbreak of war Mr. Nelson, who 


was the Electrical Inspector of Mines, took up military duties, 
and his work was taken over by two junior inspectors, 


Messrs. W. E. T. Hartley and W. J. Charlton, the former 


taking Scotland and the Northern divisions, and the latter 
the four other divisions. 

The following table shows the aggregate horse-power of 
electric motors in use above and below ground for the various 
divisions :— | 

Surface. Underground. Total. 


Division, M. v. H. P. H. p. 
Scotland ius T Sus 30,183} 106,9723 137,155X. 
Northern sis 78,9361 90,8754 169,81 1? 


York and North Midland ... 65,8571“ 57,7908 123,64823 
Lancashire, North Wales and. ? 
Ireland  ... - us 18.1171 22 502} 85,620 


South Wales eee een eee 93,8323 100,4434 194,276 
Midland and Southern coe 12, 1641 41,1063 63,2707, 


Total. . 29409245 41968915 — 713,782] 
The following table shows the increase in 1914 over the 


fgures for 1913, which is very satisfactory, and shows that 
electricity is steadily making headway in mines : — 


—— 1918. — —— 1914, ————— 
Per cent. Per cent. 
increase on increase on 
Horse- pr: ceding Horse- preceding 
power. year. power. year. 


Surface... ^... 256,675 ; 3324 294.092 14°58 
Underground. 371,431} 1729 119.689 13°00 
Total ...  .. 628,097} 2397 713,783 13°64 


The number of electrically -driven coal-cutting machines in 
use at the end of 1914 was 1,415, an increase of 108 over 
the number in use at the end of 1913. 

During the year 1914 there were in all nine fatal accidents, 
definitely due to electricity, investigated by H M. Inspeotors 


of Mines, causing nine deuths. 
Of the nine electric-shock accidents above referred to, 


five took place on the surface and four below ground. The 
figure for electric-shock accidente below ground, which last 
year had begun to show an upward tendency, has decreased 
considerably as will be seen below :— 

Number of persons killed by electr.c shock below ground 
in coal mines —1907, 10 ; 1968, 12; 1909, 13; 1910, 15; 
1911, 9 ; 1912, 7 ; 1913 and 1914, 4. 

The figure for 1911 by comparison with 1913 is 
very gatisfactory considering that the horse-power of electric 
plant in use below ground increased by 13 per cent. 
duriog the year. We have previously given details of 
these accidents. 

In regard to machine mining, the following table gives 
the number of machines in use and the quam of mineral 
obtained by their use. 


9 Worked by 9 
832332 —— ag 32 
1 27 3 123 85 
Drvistox. 33 F 2 3 2 2 es 
| 32 „ = | sa! 28 |385 
25 E 3 B 5 5 
gf f a | 8 Tons. E 8 
Scotland... S 230 913| 747| 166, 9,195 645 128 
Northern . 92 702 156| 546 8.571,3 2| 68 
York and North Midlan 117 725| 350 375 7,135,03*| 116 


Lancashire, North Wale 


and Jreland ... d 95 $99; 34 36512,08957 | 97 


South Wales 58 138. 44 87 634,82 63 
Midland and Bouthern.. 60 223; 84139 1,617.02 - 6 
Total in 19.4 ... 653 Im €93 [1,415 fl, 678 21,274,651. | 408 
Total in preceding yea 676 2,897,307 l 590 (24,609,958| 377 


— 


The following table shows the number of mechanical 
coal-cutters in use in the various Inspection Divisions :— 


Number in use. 
FI. 3 8 2 

Kind of machine. ; 223 4*4. 
' 13757 $i E 25 Tota. 

* E aes $~ 2 33 

8 S8 2823 58 85 

8 * SA 422 à 28 

Driven by electricity : l | | 

Diek TE e. [515, 58! 157 8! 35, 775 
Bar.. 216 38 87 38 2, 413 
Chain...  .«.  ..| 12| 63] 104 3| 99! 219 
Percussive  ... T 21 2| — —" a 4 
Rotary heading 808 2 — 2 See, 4 
Total. |747 | 156 | 350 44 841415 

Driven by compreesed air: | 
Disk ... roe .. 1119; 61 175 11 14, 487 
Baar 7| 15 60 50 6, 172 
Chain ... ed ooo | — 1 8] 85 7 20. 76 
*"Peroussive  ... e. | 40/451} 99 29, 94; 922 
Rotary heading VEL | 1) 6 — 5 22 
Total ... .. | L66 | 546| 375 87 150 1.678 
Total in 1914... — [ors 702 72⁵ 131 |223 3 093 
Total in preceding year sn 678 us 175 2.897 


! 


— 


" As these machines cannot be driven by electricity, the table 
really shows that out of 1,678, 922 mvst be driven by 
oompressed air, whilet the remainder, 756, might be elec- 
trically driven. 


In regard to shot-firing, it is interesting to note the 
usefalness of electr city in this dangerous andertaking. The 
following table shows the amount of explosive used and the 
number of shots fired by electricity, fuse, an. squibs, from 
which it will be seen nearly half the total were fired by 
electricity. 


— —— —9— - ——— 


Quantity of Estimated number of shots fired. 
explosives |—- -———— ⁵ð—A T8888 
used. 


Division. 
secti 


— —— | —À — M — — 


Sootland ... 7. 170,725 1,741,643 
Northern... 9,051,904! 7,0:2,173 
York and Nort) 


8,478,409: 643,971|10,884,028 
1,094,954| 8,558,275|16,644,784 


Midland . | 1,894 81: | 3,606, 07 % 504,68 900 4,111,657 
Lancaehire, Nort) 

Wales and Ire 

land ... . . | 1,918,654! 4 930,90 242.390 — 5,173,292 
South Wales. | 2,401,7285| 2918 872] 985,759 269, 75 4,174,106 
Midland and 

Southern .. 3.053.277 2.624,36] 2,167,89 869,62: 5.101,784 


Total in 1911 25,521.09% 22,834,030|18,493,488| 9,762,128] 16,089,646 
Total in precediny | ———— II ett 
year... e 16,335,195 23,179,841/14,668,72: 11,015, 720 18,834,286 


The use of electric safety lamps is also extending, as is 
shown in the folluwing table :— 


t 


Method of locking. 


D M E 
1VISION. number i 
in use. Ereg Magnetic TUNE Other. 

"Sootland . e. | 3,865 290 | 3047 4| 24 
Northern . 6,987 | 4,510 | 2469 | — 8 
York and North. Midland 88,035 5,616 32,4413 — 76 — 
Lancashire, North us 

‘and Ireland 3.398 | 1,532 881 — | 16 
South Wales iss ... | 23,066 | 1,195 | 21,866 — 5 
Midland and Southern ... 1,856 744 1096 | — 16 


— 


Total in 1914  ... ... | 75 70713 787 61.772 4 | 144 


Total in preceding year... | 37,823 | 14,604 22,756 219 214. 


The figures show that nearly 40,000 electric lamps 
replaced a similar number of oil lampe. The total number 
of oil lamps in use during the year 1913 was 740,001, 
which was reduced to 679,572 in 1914. 


—— Aum. om — 
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THE EFFICIENCY OF LABOUR. 
By E. E. HOADLEY, MLB. E. 


AN oft-quoted definition of an engineer is A man 
who can do for eighteenpence that which any fool 
can do for half-a-crown "'; in other words, an engi- 
neer is a man whose duty it is to make the most out 
of anything and to use material and labour to the 
greatest advantage. 

In the domain of Central Station Engineering (to 
which the writer only intends the present article to 
apply), it has been his :mpression, gathered from a 
large number of central stations that he has visited, 
that in some of them, at any rate, greater efforts 
are made towards economy in material than towards 
economy in labour. The word economy is here used 
in its best sense and has no connection with 
parsimony. 

At times such as the present, when conditions in 
the labour market are about as bad as they possibly 
can be, and when mighty happenings in the rela- 
tions between capital and labour are being conceived 
in the brains of the leaders of labour, it behoves 
everyone who is in a position to do so, to help in 
however small a way in drawing employers and 
employed more closely together and convincing 
them that after all, and in the widest sense, their 
apparently divergent interests are in, the main 
identical. 

The writer wishes to make it quite clear that this 
article is intended to be absolutely non-political and 
non-socialistic, and that he is merely putting on 
paper his convictions, the result of many years' ex- 
perience, as they apply to electricity supply. 

In any manufacturing works, economy in the cost 
of output depends to a certain extent, either greater 
or less, on the way in which the workers perform 
their allotted jobs. 

It may be urged that an electricity generating 
station is not a manufacturing works, in the usual 
acceptance of the definition, but I think it will be 

agreed that the conditions are sufficiently alike for 
` the goodness or badness of the labour employed to 
have a very decided effect on the financial results. 

The methods and means by which labour in au 
electricity works can be employed most profitably 
are management i 
being the brains that so apportion and arrange 
the work that each man is working efficiently ; super- 
vision, seeing that those arrangements are being 
carried out. But, in spite of good management and 
good supervision, the best results cannot be obtained 
unless the men themselves have their hearts in the 
work and are made to realise by some means or 
other that in doing their best for their employer they 
are also doing the best for themselves. 

For many years past bonus schemes or profit- 
sharing schemes have been in operation in electricity 
supply stations, but until quite recently conditions 
have not been stable enough to enable a satisfactory 
scheme to be got out which should at the same time 
be simple, equitable, and easily understood by the 
men. 

The writer has evolved several schemes of this 
nature, and one or two have been put into operation, 
with more or less satisfactory results, but owing to 
various causes they have all died a natural death. 

It is much easier in a company-owned concern to 
draw up a scheme which shall be to the advantage 
both of the men and of the company, than it is in 
a municipally-owned undertaking; tne reason being 
that in a company-owned supply the primary object 
is admittedly the making of profits in order to pay 
dividends to the shareholders, which at once gives 
the basis of a satisfactory scheme. In a municipally- 
owned undertaking, the first aim of those respon- 
sible 1s, or should be, to give a supply at the lowest 
possible price consistent with keeping the under- 


and supervision -management 


taking in a sound financial condition, and not the 
making of large profits. This complicates any 
system of co-partnership based on profits. 

The author has tried a system based on cost per 
unit sold, but here again the constant alteration in 
conditions, brought about by the installation of more 
economical plant, finally brought the scheme to an 
end. | 
After carefully reviewing the various schemes 
which have been and are in operation in municipally 
owned undertakings, and after giving much thought 
to the problem, the writer is strongly of opinion 
that a scheme of this nature makes for the best 
interests of the undertaking and of the men them- 
selves. 

The next question is—How shall it be worked out 
and on what shall it be based? Here again, after 
much argument and weighing the pros and cons of 
the various bases for a scheme, the author considers 
that at the present time most supply stations are 
proceeding along more or less regular lines, and it 


1s possible to estimate with fair accuracy the revenue 


and costs for twelve months’ ahead. It is, or should 
be, possible so to arrange the charges for the supply 
as to ensure the total costs being covered and a 
margin of a predetermined amount left over and 


above these, this margin being net profit. 


With these premises it is not difficult to draw 
up a scheme, having as its base profit-making, giving 


to the staff a certain precentage of the profits and 


increasing the percentage on all profit made over 
and above the estimated amount. 

The method of dividing up the bonus due to the 
staff has had a good deal of consideration, and in the 
end the author considers the simplest and fairest 
method is to divide up the total amount in the pro- 
portion of the total annual earnings of each man as 
wages. 

The writer is about to put a scheme drawn up on 
the above lines into operation in the’ station of which 
he has control, and it will be interesting to see how 
far his hopes and ideals are borne out in actual 
practice. 

There is, in addition to the general bonus scheme 
outlined above, another special bonus scheme on 
which the writer sets great store, and which he has 
had in operation for some years with much success. 
This is a bonus payment to the stokers, based either 
on the lb. of coal burnt per unit generated or on 
the lb. of water evaporated per lb. of coal burnt. 
The details of such a scheme are easily worked oui 
for the local conditions pertaining to each station. 
but in the writer’s case 10 per cent. of the saving in 
fuel costs below a certain fixed figure is divided 
among the stokers. The figures for each quarter 
are fixed beforehand and posted in the boiler house. 

This coal bonus to the stokers should be worked 
in addition to the stokers participating in tne general 
bonus scheme, as in all but the largest stations the 


work of the stokers has a large influence on the 


costs. 

The above schemes are, in the opinion of the 
writer, well worthy of consideration; that they are 
open to improvement is beyond doubt, but time ana 
future circumstances will enable these improvement: 
to be made. In the main, however, any arrange- 
ment such as the above must do a certain amount 
of good, as it convinces the men that they are work- 
ing for the best of all masters—themselves; in so 
doing they realise that any saving they can make 
is for their benefit as well as that of their employers, 
and the general body of the men will not tolerate for 
long a man who is a slacker and not doing his bett. 

In settling the amounts to be paid as bonus to 
the men, the writer considers that the amount it is 
possible for each individual to earn should be sub- 
stantial, and enough to make the man trv his best. 
yet it should not be sufficiently large to be looked on 
by the man in the same light as wages. 


— "Pu UMEN sho a. iR 
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In conclusion, the author would express his 
thanks to Mr. Bowden, of Poplar, Mr. Hall, of 
Burton-on-Trent, and Mr. Seabrook, of Maryle- 
bone, for help and suggestions received. 


— 
SWITCH CONTROL FOR AUTOMOBILES. 
(COMMUNICATED.) 


THE great popularity at present enjoyed by auto- 
mobile electric lighting and starting sets is to be 
traced in no small degree to the ease of control 
available, a simplicity of arrangement, however, 
which has unfortunately resulted in a lack of investi- 
gation on the part of designers and others most 
closely concerned. The advantages and conveniences 
of electric light may be enormously increased by an 
intelligent appreciation of switch control, for this 
is a matter which, in the hands of a few, has under- 
gone even more wonderful changes than the design 
of the electrical fixtures themselves. l 

The correct disposition of the light units and the 
advantages of an electrical supply are but two of 
the points to consider when an electrical installation 
has been decided upon. | 

The third, and equally important point, is the 
switching arrangement adopted. Given a clear 
grasp of the latter, then, and only then, can the 
manifold advantages of an electrical supply be fullv 
appreciated. 

The matter is one which is closely allied with that 
of the furtherance of the motor industry in this 
country. 

The American sets are nearly all standardised, 
and, having decided upon a particular method of 
control, the same is incorporated as a fixed unit of 
a standard machine. In our country it is almost safe 
to say that the choice of the electrical equipment 
and control thereof is left to the individual taste 
and requirement of the customer. The result is lack 
of standardisation and a corresponding increase in 
the cost of the set provided. 

There should be a standardised method of control 
adopted for each particular case requiring considera- 
tion. The necessary switch-gear is available, and 
by a closer co-operation between the various in- 
terested parties a step in the direction of standardisa- 
tion of electric sets for car purposes would be taken. 

In the following notes some brief control out- 
lines are indicated, and while not claiming origin- 
ality for the same, the autnor is of the opinion that 


consideration and criticism may lead to a more in- 


telligent appreciation of the advantage and ease of 
electrical control taking place. | 

Improved Controls Available.—The interior light- 
ing of cars is usually left in the hands of the occu- 
pants. Improvement is possible by arranging a 
dual control, a two-way circuit, with one switch 
inside and the other outside near the driver, enab- 
ling the latter to switch- on when the car is about 
to be occupied, or to switch off if the late occupants 
should have forgotten to do so. 


It is possible also to arrange for the control of. 


electric heaters in much the same way. A heater 
should be controlled by a pilot switch and a pilot 
lamp fitted in a conspicuous place, independent con- 
trol being given to the driver if a two-way circuit 
is used with the pilot lamp. 

Automatic step or foot-board lighting is easilv 
arranged for by the insertion of a spring-on switch 
let into the door jamb, and the convenience of this 
form of control should lead to its universal adoption 
for all enclosed cars, at least. 

The usual method of signalling to the driver is 
open to objection, and frequently it is impossible in 
trafhc to make oneself heard from the inside of the 


car. Silent communication by means of coloured. 
lights is, however, a perfectly sure and safe method 
at all times of the day or night. 

All that is required is two small dash lamps and 
a switch inside the car. The Twinob " switch, to 
quote one example, arranges for the operation in 
the following way: Right-hand lamp on—Turn 
right. Left-hand lamp on—Turn left. Both lamps 
on when running—Stop. Both lamps on when 
standing—Start. 

In this way all communication dangers, which are 
always present, especially in traffic, are avoided, and 
a simple standardised method of control is adopted. 

The elimination of unnecessary switches and the 
corresponding simplification of the wiring are points 
that should appeal to all who are interested in the 
furtherance of the motor-car industry. 

In many cases a single switch may be made to 
perform numerous operations, such as putting both 
head and side lamps in parallel or series for full or 
dim running, while at the same time providing a 
control for the tail light. 

Other combinations can quite easily be arranged, 
as it is merely a matter of stating the requirement 
and then choosing the switch capable of performing 
the necessary operation. 

The whole point is that the improved controls are 
available, and that far from being in any way 
mysterious they are the simplest pieces of mechanism, 
and are merely the results of pushing electrical con- 
siderations to a logical conclusion. 

What is needed is co-operation between those 
interested in the sale and utilisation of electric sets 
and those manufacturers who have studied the 
means of utilising the current to the best advantage. 
In this way quite unnecessary cost and complication 
can be eliminated. The system can be reduced to 
the simplest one possible, satisfying the necessary 
requirements, and a standardised method of control 
arrived at. Intelligent co-operation is the secret of 
the whole matter. 


REVIEWS. 


Wireless Telegraphy. By Dr. J. ZENNECK. Translated. from 
the German by A. E. SERLIO, E.E. London: Hill Pub- 
lishing Co. Price 17e. f | 


This book is not, as the author ie careful to explain in the 


preface, merely an abridged edition of his original German 


publication. In adapting it to keep pace with the progress 
of the subject it has become essentially a new work. 
As one of the foremost German authorities on the theory, 
if not also the practice, of wireless telegraphy, the book 
great interest as a disclosure of the theory and 
practice as it is viewed in Germany at the present time. In 
the first chapter on condenser oscillations there is evidence of 
thoroughness and clear grasp of principles in many directions 
which make the usual slip-shod text-book explanations appear 
feeble. As an instance, in referring to the energy losses in 
the spark gap, the author is careful to term the effect con- 
cerned ‘‘ gap decrement’’ and to explain the precise factors 
involved in this quantity rather than to talk in a loose and 
misleading way of the resistance of the spark gap, 88 ao 
it were a fixed and definite, instead of a highly variable, 
quantity. The degree of ionisation of the spark gap, and; 
therefore, its conductivity, necessarily varies with the current 
passing at any instant; the resistance therefore suffers a 
large cyclic change in each half-period of the oscillations, and 
a full appreciation of the magnitude of this change and the 
various factors controlling it is necessary to a proper under- 
etanding of spark gap effects, especially quenched spark gaps. 
A useful part of the second chapter is that dealing with 
the theory of series capacity and inductance inserted in linear 
oscillators or antenne. In developing the explanation of these 
caees the author does not appear to have expanded the treat- 
ment to cover the effect in receiving. This is important in 
view of a proper perspective being obtained with regard to the 
selectivity of such antenne, and in view of the fallacious 
methods of obtaining selectivity which hold at the present 
day in this country and eleewhere. Reading between the 
lines, the author is probably quite alive to the weakness of 
the premises on which many methods in practice are based, 
but he refrains from any direct criticism of them. 
In & very clear exposition of the effects of resistance, 
capacity, and self-induction in high-frequency circuite some 
room is left for a fuller explanation of the many elusive effecte 
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of self-capacity of coils, especially where idle windings of 
many turns are concerned. The chapters devoted to the dis- 
cussion of coupled circuits and resonance curves are of a 
highly informative character, and deal largely with investiga- 
tion and measuring work. Useful practical hints as to means 
of qbtaining accuracy and checking results of tests are given; 
thus the means of eliminating errors due to eddy currents 
occurring in the coatings or plates of condensers forming 
part of an oscillatory circuit are explained. In this connec- 
tion, however, the student might very usefully have his 
attention drawn to a source of error which is often very 
serious in large transmitters, namely, losses due to the degree 
of proximity of the ground, walls of building, his own body, 
or any material substance which ie neither a perfect conductor 
nor a perfect insulator, and which is within reach of the 
oscillating electro-magnetic field. - Mention is made of an 
interesting method of completely suppressing one of the wave 
components of a coupled transmitter giving a double wave, 
the suppression occurring so far as the measuring instrument 
is concerned. The author is no doubt alive to the bearing 
of this method in other directions which he does not specify. 
In a chapter devoted to the antenna, the author gives special 
consideration jo the important question of ee and its 
equivalent, as in the counterpoise method. In his analysis 
he appears to have overlooked at least one very important 
consideration, to which it may be as well not to refer specifi- 
cally in present circumstances, though the omiesion may be 
intentional. 

Much of the interest that will be felt in this work will no 
doubt turn upon the comparisons between quenched spark and 
unquenched spark systems, the former representing standard 
practice in Germany. In appraising the quenched spark 
method, both with the Wien type spar 
cally-quenched gap which Marconi claims to be using in high- 
power stations. sufficient attention is not paid to the impure 
character of the wave emitted during the period prior to 
quenching, representing considerable energy waste. It is 
necessary to have regard to the fact that the antenna oscilla- 
tions have grown to their maximum amplitude when the 
5 spark is quenched, and that the radiation taking 
place du 
really effective radiation only commences after the primary 
circuit is quenched. As a general proposition, in spark sys- 
tems a wave train is impure to just the extent that decrement 
oc increment exists in the train. An absolutely pure wave is, 
therefore, unattainable; but the nearer the amplitude reaches 
uniformity the purer and more efficient the radiation. It is, 
therefore, just a question whether it is better to make the 
wave increment very large and the subsequent decrement 
small, as in quenched spark methods, or to keep both the 
increment. and the decrement small, as in lightly-coupled ün- 
quenched systems. This cannot be fully elucidated theoreti- 
cally, as practical limitations are concerned. 

In the theory of wave propagation much prominence is given 
to the so-called surface wave theory of Sommerfeld. Essentially, 
however, this theory is merely an elaboration of a very early 
theory first published in the ELECTRICAL REVIEW in A.D. 1900. 
As rendered by Sommerfeld, it is rather in the nature of an 
artifice to resolve wave propagation into two parts which can 
have no separate existence, but which resolution renders the 
propagation more amenable to analytical treatment. One 
part is treated as a wave following the contour of the earth’s 
surface, and the other ae a free space wave. It is not clear 
that this point of view results in any very marked elucidation 
of most of the observed facts of long-distance transmission. A 
point of criticism in reference to this part of the work is that 
the student is apt to be led to overestimate largely the effect 


and importance of the conductivity of the ground at a large 


number of wave lengthe' distance from the source of the 
waves. It is never explained to him that the resistance of 
the annulus of surface occupied by the baee of an advancing 
wave becomes progressively less as the wave expands. Hence, 
the effect of the snecifio resistance of the soil may become 
practically negligible. 

A separate chapter is devoted to detectors, from which 
much valuable information may be gleaned. By a eomewhat 
remarkable oversight, the author appears to regard the simple 
rotating magnet form of magnetic detector as a practicable 
inetrument. It is aleo rather surprising in a German book 
of this character to find po reference to the anti-coherers of 
Neugschwender and Bela Schafer, though that of de Forest 
is fully described There are me questionable statements with 
regard to coherer methoda and appliances. Here the author 
distinctly does not shine, for he is repeatedly caught depict- 
ing the Moree circuit tapped off through choking coils from 
the terminals of the coherer—a disastrous proceeding in prac- 
tice. Marconi is given undue credit for the initiation of the 
receiving traneformer as used with the coherer. For the 
development of it, such as it was, he 1s entitled to the credit, 
but he received the first suggestion from the British Post 
Office. The chapter on receiving-station arrangements con- 
tains one or two doubtful aseertions, such ae the statement 
thot a high receiving serial is at a disadvantage because it re- 
radiates the energv too quickly. Such a statement is dis- 
tinctly open to challenge, at least in respect of the reason 
advanced. In the matter of resonance curves, the author 
. follows the usual course of basing his conclusions as to the 
degree of selectivity attained between a pair of stations on 
the curves obtained by wave meter methods. If a method of 
tracing out the curves at the receiving station be used it will 


gap and the mechani- 


ring this period is practically wasted. Probably the 


be found that, in the case of spark transmitters at least, the 
merging of wave lengths by the receiver &o entirely ewamps 
any ordinary differences in sharpness of resonance exhibited 
by the transmitter, from such causes as changes of couphng, 
that double wave emission is no longer traceable. This means 
that undue stress has hitherto been laid on the need for highly- 
tuned spark transmitters in order to avoid interference. 

In the theoretical treatment of wave reception there is a 
rather remarkable and serious omission which calls for com- 
ment. The theory of arrest of waves by the receiving antenna 
and mode of extraction of wave energy from surrounding 
space, together with limitations concerned in the procees (that 
is, the reverse of the actions which occur at the transmitting 
antenna), are not touched upon. Other omissions of a more 
excusable character are in respect of later developments of 
systems (German and other), developmente of vacuum tube 
amplifiers and transmitters. Neither does the book contain 

recise information as to difficulties met and results given by 
ong-distance communications, of which a considerable nuin- 
ber have now been established for some time. Indeed, the 
degree of secrecy observed by all commercial undertakings in 
this matter carries with it a strong hint of disappointment. 

In general, also, the perusal of the work gives the impres- 
sion that whereas Prof. Zenneck is a reliable authority on 
transmitters and transmission effects. he is much less so with 
regard to receivers and receiving effects. 

The book contains a vast amount of useful information, 
tbeugh many of the quantitative results of measurements 
are not yet ripe for full acceptance. They will bear much 
crose-check, by the application of entirely different methods, 
for their full confirmation. 

Though some criticism hae been made in the foregoing, 
there can be no doubt that neither engineers nor students 
can afford to ignore this work if they are to make the best 
use of available knowledge and improve British practice in 
many needful directions. 

Useful tables, data, and & valuable bibliography of some 355 
references to original papers and publications complete the 
work in a fitting manner. There is a number of minor slipe 
or misprints in the letterpress, illustrations, and tables, many 
of which are, however, sufficiently obvious.—J. E. T. 


The Telephone and Telephone Exchanges: Their Invention 
and Development. By J. E. KiNcsBURY. London: Long- 
mans, Green & Co. Price 12s. 6d. net. 


Twenty years ago Mr. Kingsbury said ''it was quite im- 
possible to deal with any question of early telephone history 
without quoting Mr. Lockwood.“ Henceforth, it may safely 
be said, no one dealing with telephone development generally 
can avoid reference to Mr. Kingsbury. | 

In the introductory chapter the earliest attempte at the 
transmission and amplification of sound are summarised, an 
we are led from the Otacousticon exhibited at the Royal 
Society in 1668 to the views of Sir Charles Wheatstone on the 
subject of molecular transmission of sound waves. There, 
however, the matter remained until the advent of the Bells, 
father and son, when electricity was called upon to aid in 
the transmission of speech; and in this connection it is' inter- 
esting to read the letter of Graham Bell, written in 1875, to 
hig parents, describing an interview he had had with Prof. 
Henry, in which he states that he frankly admitted to Henry 
that he did not the electrical knowledge necessary to 
overcome the difficulties which he saw before him, and got 
for answer the laconic reply, Get it.“ The world little 
knows how much it probably owes to these two words, 
spoken at a time when Bell was living in an atmosphere of 
blank discouragement. To-day we read (ELEC. Rev., Jacuarv 
7th, 1916): ‘‘Dr. A. Graham Bell conversed with his assistant 
of 1876, Mr. T. A. Wateon, over 3,100 miles of line between 
New York and San Francisco 

Nine chapters are devoted to the development of the tele- 
phone and its eventual employment for commercial purposes. 
Chapter IX deals with the inception of the telephone ex- 
cbange, suggested in the first instance by Dumont, of Pans, 
who took out a British patent in 1851 for the interconnection 
of telegraph lines through a central office. In 1881 the first 
Post Office exchange in this country was opened at Swansea. 

The evolution of the variable resistance transmitter 
microphone is dealt with, and the work of Hughes, Edison, 
Plake, and Hunnings in this field is adequately summari 

Passing over the sections on Philip Reis, call bells, switch- 
Loards, &c., we come to that which deals with the advent of 
the telephone in BUD the commercial developments of 
which '' were initiated by American petentees assisted by 8 
few influential and far-seeing people in each country.” 

Pages 207-11 are of peculiar interest inasmuch as they 
Gepict the official attitude in this country towards the tele 
phone in 1879. In that year Sir Wm. Preece—then Mr. W. H. 
Preece—giving evidence before a Select Committee in the 
House of Commons, in answer to Lord Lindsay's question, 
"Do you consider that the telephone will be an instrument 
of the future which will be largely adopted by the ublic? 
answered I do not." This was the view of the Electrician 
t^ the British Post Office, and though it is always eafe to 
predict after the event, yet had Preece recognised the poten- 
tialities of the instrument, and had the Department purchased 
the Bell patent which was then offered it, how differently 
might not its policy have been affected in the years that were 
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tı follow. But Preece 9, Pinion appears to have been formed 

from à consideration 0 inductive troubles to which the 
instrument was subject, and which at that time appeared in- 
superable, and remained so until Brooks, in 1881, patented 
the metallic circuit and solved the problem. 

Chapters on multiple switchboards, line construction, the 
evolution of the dry core cable, and early exchange systems 
are followed by a chapter on telephone M NEAL on a scien- 
tific basis, in the course of which Mr. Kingsbury refers to 
the acute diversity of opinion which obtained in 1896 on the 
merits and demerite of the vertical and horizontal ewitch- 
boards. We recall that in the discussion of Mr. Dane Sin- 
clair’s paper, the author and Mr. Preece were the two most 
prominent opponents of the flat board; but Mr. Kingsbury 
studiously avoids any reference to Mr. Preece's moral objec- 
ton, or to Mr. Sinclair's effective rejoinder ! 

Fairly long chapters on branching systems and the common 
battery system lead up to the ‘‘ Automatic,” the treatment 
of which, on account of its brevity, will prove disappointing 
to many of our readers; but as Mr. Kingebury says, '' It has 
Leen preferred to give in a detail particulars of the 
earlier work and to discuss the general principles involved in 
the later developments, and, in connection with the con- 
troversy still being waged on Auto versus Manual,“ he 
adds, results cannot be recorded for some time yet, and 
any definite forecast is to be deprecated.“ 

An echo of another famous controverey is to be found on 
page 493, where we have retold the duel between Mr. Preece 
and Prof. Silvanus Thompson on the essential elements in 
long-distance trunsmisaion. i 

In pages 430-35 Preece's K.R. law and Heaviside’s biting 
criticism of the same are brought under review. Pupin’s 

ractical application of loading coils to telephone circuits is 
iscussed, and in this connection it is interesting to read 
(page 441) of the demonstration given by Sir Slingo 
to members of the technical Press last year, of the trans- 
mission of speech over a loaded underground cable 660 miles 
leng. No cross-talk was observable from the other wires in 
the cable, and immunity from disturbance was absolute and 
complete. . 

An interesting chapter is devoted to the first Anglo-French 
telephone cable, designed by Mr. H. R. Kempe, late chief 
electrician to the Post Office, and is accor panied | by a unique 
illustration of the late King Edward aking his congratula- 
tory message to the President of the French Republic. Our 
older readers will have no difficulty in identifying the various 
personalities forming his entourage on that memorable occa- 
sion. 

The concluding chapters deal with 
ne of the telephone, and the telephone and Govern- 
ments. | 
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ExrgRIMENTS8 ON IGNITION MAGNETOS. 


Mr. Kingsbury is to be congratulated on the production of 
a book which, we do not doubt, will take the place in ite own 
sphere that Sir Charles Bright's work occupies in submarine 
telegraphy. 

A word of praise is also due to the publishers, Messrs. Long- 
mans, Green & Co., on the general excellence of production 
which characterises the work throughout.—A. F. 


Mechanical Technology. By Pror. G. F. CHARNOCE, M. I. C. E. 
London: Constable & Co., Ltd. Price 78. 6d. net. 

There is an interesting flavour even about the title of Prof. 
Charnock’s book. It seems to suggest, by analogy with 
 etemical technology, a wie and comprehensive field full of 
all sorts of attractive possibilities. And that suggestion is 
found to be borne out when we come to investigate this 635- 
page treatise “on the materials and preparatory processes 
of the mechanical industries." The reader is not likely to 
be disappointed in the author’s attempt to bring together in 
one volume ''a connected and systematic account of the 
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chief operations underlying mechanical trades and handi- 
crafts. Of course, the book is not exhaustive, nor is it 
intended 80 to be; but it is quite sufficiently encyclopedic for 
the average work-a-day engineer who wants to know briefly 
end quickly the ‘‘why and wherefore” of his materials and 


processes. 

A workmanlike plan is adopted by the author in the 
arrangement of his matter. us the' chapters comprisin 
Part I discuss the production and properties of the chie 
materials of construction," a big field, admittedly, since it 
covers iron, steel (inclading electro-thermie steel), alloy steels 
1.0n-ferrous metals and alloys, timber, stone, leather, an 
rubber, to mention but a fraction of a list of the things with 
which engineers have to deal. 

Next comes Part II, where '' preparatory processes depend- 
ing upon the property of fusibility are detailed. Here we 
find described the foundry, methods of moulding, production 
of castings, defects in castings and their remedy, this section 
berng followed by a final one (comprising Part III) devoted 
to processes depending upon the properties of malleability 
and ductility.” ese proces3es include forging, stamping, 
rolling, tube drawing, and the manipulation of sheet metal. 
Last of all, the author gives us a bibliograph which makes 
it possible to eee what booke to turn to if fuller information 
than that given by the author is required. Altogether, we 
can strongly recommend Prof. Charnock’s volume to all but 


- the most advanced workers: and it is to be questioned if even 


they would not have to admit that a perusal of the book, and 
of its numerous and excellent illustrations, had taught them 
many things that they did not previously know, eo extensive 
is the ground covered by the author.—G. 8. 8. 


IGNITION MAGNETOS. 


IN La Rivue Electrique for March 3r4, Mesers. D. Nobili and G. 
Campos (engineers of the Italian C. G. S. Co.“) refer to the article 
of M. Armagnat, which was abstracted from the same journal in 
the ELECTRICAL REVIEW of October 15th and 22nd, 1915, and 
describe some experiments which they have recently made to deter- 
miue the energy output of magnetos, 

It being necessary to avoid wattmeter methods, and generally 
every method based upon tbe use of circuits directly connecting 
the high-pres-ure terminals in any way whatever, the authors 
adopted a direct method of measurement of the energy of the 
spark, with the help of a calorimeter. The instrument employed 
for this purpose (fig. 1) had a bulb filled with nitrogen at atmo- 
spheric pressure, containing a spark-gap with platinum points and 
& spiral of resistance wire, the latter being connected to an 
independent circuit and serving to calibrate the instrument with 
direot current, To any given height of the mercury column there 
corresponded a definite expenditure of energy. derived either from 
the heating of the spiral wire or from the spark passing between 
the platinum points. The speed of operation or rotation of the 
magneto gave the number of sparka per second. 

The conditions of working of a magneto in connection with the 
ca‘orimeter are obviously different from those under which tbe 
ig \ition spark passes in the cylinder of an internal-combustion 
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engine, where the discharge takes place in inflammable gas under 
pressure; it is pos-ible, however, not only to compere the per- 
formances of different magnetos by this means. but also to obtain 
results in all probability not greatly differing from those which 
correspond to the actual conditions of operation, for it is evident 
that the amounts of energy stored up in the magnetic circuit are 
equal in both cases. In fact, tests made with widely differing 
lengths of spark have given results not greatly discordant. 

. Measurements carried out with four snap magnetos for aviation 
motors at various speeds gave the results shown in fig. 2 ; other 
tests, made on magnetos with rotating armatures, are shown in fig. 3. 
These curves indicate that, at any rate in the cave of the types of 
magneto experimented on, the energy per spark remains praotically 
constant from low to high speeds, or, in some cases attains a 
maximum at & particular speed. 

The authors state, aleo, that the minimum and maxim im values 
obtained for the energy of tha sparks are includ.d between the 
limits caloulafed by M. Armagnat for the energy available in the 
magneto; they are, however, far removed from his maximum 
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limit, showing tbat the apparatus has a low electrical efficiency. 
This is not a serious drawback. owing to the rmall quantity of 
energy that suffises for the ignition of even large engines; nor is 
ít surprising, seeing that in the case of such a generator of 
electrical discharges, which are probably oscillatory, a large 
proportion of the energy is dispersed in the metallic masses. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


URUGUAY.—A Presidential Decree, dated January 25th, 
amends Articles 211-13 of the Consular Regulations, concern- 
ing the manifests of goods shipped to Uruguayan ports. Mani- 
feste must conform to the model annexed to the Decree, and 
must contain the following particulars :— 

1. The class, flag, and name of the vessel, the name of the 
master, the ship’s registered tonnage, the port of departure, 
and the Uruguayan pore for which bound; [ 

2. The numbers of the bills of lading, the marks, numbers, 
quantities, kind and contenta of the packages, the gross 
weight or measurement of the packages, and the net weight 
of each package; TN l 

3. The name of the shipper and of tbe person to whom the 
goods are consigned, or an indication that the bills of lading 


are to order; l 

4. Country of origin of the goods (except for declared 
in transit); total value of the goods (if possible, expressed 
in Uruguayan gold peeos); freight rates (except in the case 
of S inus declared in transit"), and amount of freight paid. 

our copies of each manifest (instead of three, ae previously) 
are to be presented to the Uruguayan Consular Agent, at least 
two of which must be drawn up in, or translated into, Spanish. 
Two copies of the manifest are to be legalised by the Con- 
sular agent. 

In cases where Consular agents cannot obtain from shippers 
the particulars as to freight (see under 4 above), they are to 
calculate the figures at the rates current in their place of 
residence during the week in which the shipment is made. 

Annexed to the Decree is a model of the certificate of origin 

which Uruguayan Consuls are empowered by the Decree of 
September 13th, 1915, to issue in respect of goode destined to 
de imported into Uruguay. 
The provisions of the Decree came into force on April Ist, 
1916; and the complete text of the Decree, and of the forms 
of manifests and certificates of origin annexed thereto, may be 
geen at the Commercial Intelligence Branch of the Board of 
e. 


BRITISH INDIA.—New Import Duties taking effect on 
March 1st.—The general 5 per cent. tariff is raised to 7} 

ent. Certain classes of machinery and railway material, 
which were formerly free, are now subject to a duty of 21 
D ogni and motor lorries, formerly free, now pay 74 per 
cent. 


JAPAN.—A Government Bill has been introduced into the 
Diet proposing to modify the Customs duties on various 
Articles imported, among which are the following. 

.Additions to the text of the Tariff are indicated by italics. 


Rate of duty 
Present. Proposed 
Yen. en. 
: Per Per 
Brass and bronze bars and reds— 100 kin. 100 kin. 
(a) For steam turbines i jo *. 7.55 16.00 
(b) Others ess $i he n . 7.55 7.55 
Gas engines, petroleum engines, and hot-air 
engines 
Other (each weighing more than 2,500 
kilogs. )— 
Each weighing not more than 
10.000 kilogs oe Im .. 5.00 5.00 
Each weighing not more than 
50,000 kilogs. dol "- .. 6.00 4.50 
Each weighing not more than 
100,000 kilogs. ss .. 5.00 4.00 
Other ... e . 5.00 3.50 


Dynamo-electric motors, transformers, con- 
verters, arinatures, and alternating current 


variable specd electric motors .. Rates unchanged. 
Dynamos combined with gas engines, petr 
leum engines or hot-air engines— 
Other (each weighing more than 5,000 
kilogs.)— 
Each weighing not more than 
10,000 kilogs. ve .. 9.80 9.80 
Each weishing not more than 
50.000 kiloga ss . 5.80 5.50 
Each weighing not more than 
100,000 kilogs. .. 5.80 5.20 
Other du 5.80 4.90 


(Yen (100 sen) = Ya. O}d.; 100 kin = 132277 b.] 


GREECE.—In the issue of the Review of March 17th parti- 
culares were given of a Decree providing for the duty-free 
importation into Greece of certain tools, machinery, instru- 
ments, and utensils of agriculture and the branches of indus- 
try connected therewith, when imported by Agricultural 
Associations. A further Royal Decree has now been issued 
providing that all the articles in question are exempt, on 
importation into Greece from abroad, for a period four 
years from January Ist/14th, 1916, from State import duty, 


and from harbour, communal, municipal, or other tax. 
NEW PATENTS APPLIED FOR, 1916. 


(NOT YET PUBLISHED). 


Messrs. W. P. THowrsow & Co., 


rome expressly for this journal b 
Holborn, London, W.C., and at 


lectrical Patent Agents, 885, Hig 
Liverpoo! and Bradford. 


4.887. Electrical batteries." E. A. Bavrzs, F. J. Brisize Awb Banu 
InsuLats> & HzLssv CABLES, Lro. April 3rd. 


4.859. Electric fuses.” H. B. Prentice. April 3rd. 


Pera Sparking plugs for internal-combustion engines." W. Tavlor. 
pril 3rd. ! 
4,865. ‘‘ Sparking plugs for internal-combustion engines." J. J. Canan. 


April Srd. 

4.901. Electric beating devices." L. Hetzer. April 3rd. (Germany, July 
16th, 1914.) 

4,888. '' Electric time switches." A. M. Coarss. April 4th. 

4,940. ''Spur gearing.” Britis: THomson-Houston Co. (General Electric 
Co, J. S. A.). April 4th. 

4.943. Automatic or semi-automatic telephone exchange systems." L. C. 
Byoravs & Ruiav AuTOMATIO TELEPHONE Co. April 4th. 

4.959. Electrical means for producing musical notes. 
April 4th. (U.S. A., April 94th, 1915.) 

4.909. '' Electrical driving, particularly for motor vehicles." H. Cmocum. 
April 4th 

4,981. “ Electric diaphragm horns." W. R. Carver. April Sth. 

5,009. “ Magneto-electric machines.” C. L. BazzpeN & J. H. Cmawsass. 
April &th. 7 

5.088. Are lampe." F. M. Lewis. April 6th. 

5.008. Portable electrie torches, &c." W. A. Jacoss & P. Potsanp. 


April 6th. 
5.061. '' Telephone instruments. E. A. Prrrrnonxv. April 6th. 


5.009. Electrical hand lamps." S. FiLpzS. April 6th. 
5.070. “ Ships’ telegraph, &c.“ A. FERGUSON & Mzcuaws, LoD. April b. 
5.085. Magneto- electric machines." M. CoLLaRD & J. W. Mur. April 


L. os Fossa. 


5.091. Electrical circuit systems." E. C. R. Marks (American Model and 
Instrument Co.). April 6th. 
5.092. Electrically bonding rail- ends. J. C. Lincotn. April . 
5,163. *'' Electrically indicating presence of saline, alkaline, or acid impun 
ties in feed-water for steam generators, &c.  BRowELL Parents Co. & W. C. 


Crocxarr. April 8th. 
5,171. “ Electric fittings." J. Gray & J. WX. April 8th. 
6.176. “ Holders for arc lamp carbons, &c." A. W. Bennis. April Sch. 


6,194. “ Accumulator cells, &c." C. C. Ratrsy. April Sch. 


PUBLISHED SPECIFICATIONS. 


1918. 

2,697. Execrric Maximum Cur ours. G. J. Van Swaay & H. I. Keus. 
February 19th. (Convention date not granted.) 

9,841. SvsrEMS or ELECTRIC SHIP PROPULSION, 
Co. (General Electric Co., U.S. A.). February 22nd. 

4,138. ELECTRIC CONDUCTORS, CABLES, AND THE LIKB. 
Ltd., and C. Terry. March 16th. 

4.2390. WiNDiNG MACHINES ror Winning ELECTRICAL Cous. H. Wade (J. R. 
Lecson). March 17th. 

4.985. AUTOMATIC TRLEPHONE ExcHANGB SySTENS. C. A. W. Hultman. 
March 18th. . (March 18th, 1914.) 

4.483. FusiBLB ELECTRIC CuT-OUTS. 
March And. 

4.595. PROTECTION OF  ALTERNATING-CURRENT ELrcTRIC Sysrems. — British 
Thomson-Houston Co. & E. B. Wedmore. March 24th. 

4.664. MAGNEIO-ELECTRIO MACHINES. British Thomson-Houston Co. & A. P. 
Young. March 25th. 

Sterling Telephone 


British Thomson-Houstoa 


Herbert Terry & Sons, 


F. B. Dehn (Schweitzer & Conrad). 


4.675. Ming AND OTHER ELECTRIC SIGNALLING SYSTEMS. 
and Electric Co., Ltd., F. G. Bell & H. W. Barclay. March 25th. 

4.798. PROTECTION or ALTERNATING-CURRENT Exectric Systems. British 
Thomson-Houston Co. & E. B. Wedmore. March 26th. 

4.999. Execrric WrLbDiNc. W. M. Mordey. March 3ist. . 

5.373. METHODS OF AND MEANS FOR AwPuryinc ELECTRIC Porentiat Varii- 
gions, British Thomson-Houston Co. (General Electric Co., U.S. A.]. April 
9th 

5,853. Hicir-sPkED ROTATING SHAFTS AND THE LIKE. British Thomson-Houston 
C». (General Electric Co., U.S.A.). April 19th. 

6.407. REGULATION OF DyYNAMO-ELECTRIC MACHINES. 
Houston Co. (General Electric Co., U.S. A.). Mareh 29th. 

6.708. Sparkinc PIUGS. J. A. Kennedy-McGregor. May 5th. (Cognate 
application, 14,484/15.) 

7.211. Exvecrric Circuit CoNTROLLING. Devices. British Thomson-Houston 
Co. (General Electric Co., U. S.A.). May 13th. (Addition to 16.327 4.) 

7.316. ‘Timinc or ELECTRIC IGNITION IN INTERNAL-COMBUSTION ENGINES: 
Thomas Transmission, Ltd., & G. P. Thomas. May 15th. (Addition tO 
9,245/15. Cop nate application 7.934/15.) 

7.647. JUNCTION BOXES AND THE LIKE FOR ELECTRIC WIRING INSTALLATIONS. 
G. S Boothroyd and Callender's Cable & Construction Co. May 31st. 

8.543. Evectkic WELDING AND  BrazinG APPARATUS. British Thomson- 
Heston Co. (General Electric Co., U. S. A.). June 9th. . 

10.485. ELECTRIC MAGNETIC RECORDING APPARATUS FOR TELEGRAPH CIRCUITS. 
R. W. James (A. H. Annand). July 19th. 

16.900. CARLES roa THE DisTuiBUTION OF ELECTRICAL Power. J. H. oe 
and H. F. J. Thompson, December Ist. (Divided application on 4,585; 19 
March 24th.) 


British Tbomson- 
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H. ALABASTER, GATEHOUSE & CO, 
4, Ludgate Hill, London, E.C. 


Oxe of the most interesting and important classes 
of scientific investigation that have attracted atten- 
tion in recent years is that which relates to the 
psychological and physiological conditions of labour, 
and their bearing upon the output and physical well- 
being of the worker. The subject has been studied 
from various aspects—from the points of view of the 
works manager, the. professional psychologist, and 
the social economist—and many valuable deductions 
have been made from the data accumulated by ex- 
periment and experience. Mr. F. B. Gilbreth, an 
American engineer, was early in the field with his 
extended researches into the elimination of wasted 
effort, the results. of which were embodied in his 
classic work on Motion Study," a book which 
ought to be in the hands of every works manager 
and foreman; particularly in view of the supreme 


necessity with which we are now coníronted, of 


economising labour and increasing output to the 
utmost, is it desirable that the lessons taught in this 
book should be laid to heart and carried into prac- 
tical effect by every manufacturing firm, and we 
should be glad to see instructional classes estab- 
lished for the promulgation of the ideas which Mr. 
Gilbreth has developed. The point of view of the 
psychologist is admirably set forth in Psychology 
and Industrial Efficiency," by a German-American, 
Prof. Hugo Münsterberg. This author studied the 
application of psychological experiment to the ser- 
vice of commerce and industry; whereas Gilbreth 
was concerned with the movements of the limbs and 
body of the workman, Munsterberg investigated the 
operations of his mind, the mental qualities and 
peculiarities of individuals, and the fitness of each 
person for his chosen vocation, together with the 
numerous problems arising out of these researches. 
This, again, is a work with which every manager 
should be familiar. 

Within the past year the Health of Munition 
Workers’ Committee has made a study of the causes: 
and effects of industrial fatigue, the fruits of which 
have been embodied in a Memorandum that has re- 
cently been issued, and in this case not only the pro- 
duction of the workman, but also its reaction upon 
his person have been ‘considered, with scientific 
thoroughness. We are taught that industrial fatigue 
is a nervous not a muscular phenomenon, and that 
by the proper organisation of periods of work and 
rest the nervous system may be so trained as to 
attain far higher efficiency than could otherwise be 
reached. It is to this aspect of the industrial pro- 
blem that we wish to direct particular attention. 

The bodily sensations which suggest to us the 
onset of fatigue have in fact little to do with the 
question; real fatigue ‘‘is shown and is measurable 
by the diminished capacity for performing the act 
that caused it. The fundamental condition for 
maximum efficiency—that is, maximum output com- 
bined with the maximum of comfort and health to 
the worker—is the proper alternation of work and 
rest periods. This is one of the conditions laid down 


by Mr. Gilbreth also. 


Rest should not be deferred until symptoms of 
muscular fatigue appear, for nervous fatigue com- 
mences to show its effects before the former by an 
unobserved but measurable slackening of speed. 
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Moreover, if the fatigue is allowed to progress too 


far, its effects cannot be dispelled by the normal. 


period of rest, but will be felt during the following 
work period. Hence such conditions of working are 
wasteful and should be avoided. 

In the report before us, emphasis is laid upon the 
fallibility of mental impressions as to output and 
upon the necessity of measurement in order to obtain 


reliable guidance; this is a very significant circum- 


stance, for it reveals the fact,that empirical methods 
and guesswork are being replaced by scientific 
methods of investigation. Accurate measurement is 
the foundation stone of all branches of science; some 
subjects of study cannot readily be subjected to 
measurement, and have consequently remained to 
thts day in what Lord Kelvin used to call the 
natural history” stage of development, whilst 
others, more amenable to measurement, have long 
been on the natural philosophy plane. The fact, 
therefore, that measurement is now seen to be 
essential to the securing of reliable results in the 
study of industrial fatigue indicates that great pro- 
gress has been made towards its scientific treatment. 

We have not space here to quote freely from this 
valuable repórt, but may sav that results described 
as ' astonishing "' have already been gained im other 
countries by the application of experiment; that re- 
duction of working hours and the adoption of a 


week-end rest have been proved to increase the out- 


put of workers to an extraordinary degree. Not 
only is slackness—or rather staleness, for it is ob- 
served in the most willing workers—an inevitable 
accompaniment of long hours and lack of rest, but 
also the effect upon the physical condition of the 
workmen is deplorable. 

It is stated in the report that management based 
upon the experimental science of industrial fatigue 
is far less common in this country than in the fac- 
tories of America and Germany; this is a grave cir- 
cumstance urgently demanding a remedy, and we 
earnestly commend the document to the attention of 
all works managers, in the hope that they will profit 
by its teachings; we cannot afford to be handicapped 
in the industrial conflict which is impending. ‘The 
subject has also been dealt with by a committee of 
the British Association, and references to publica- 
tions bearing upon it will be found in our '' Notes“ 
to-day. 22 


BUSINESS-GETTING ABROAD. 


Ir is an extremely difficult matter at the present time 
to gauge the general industrial situation. There 
are certain sections of manufacturing, including 
parts of the electrical branch, which, if rumour be 
trustworthy, are experiencing a slight falling off in 
orders from the Government, while others report a 
drop in Colonial and foreign demands. The former, 
it is thought, may be due to the new Government 
munitions factories being now ready to assist materi- 
ally in meeting the needs of the Forces, thus ren- 
dering private works less indispensable than they 
have been. If it be correct it may be only temporary 
—but who outside the charmed, circle can sav? II 
it is not temporary it means that the released fac- 
tories, or part thereof, may be freer to undertake 


ordinary manufacturing business, assuming that 


sufficient suitable labour remains available after the 
Government draughts for the Forces and the 
Factory have been satisfied. The falling off 
in Colonial and foreign demands—if there be 
such a drop may be due to the growing impression 
abroad that British manufacturers are unable to 


handle export business, or that the available ship- - 


ping facilities are insufficient; it mav be due to a 
definite fall in requirements owing to works 
being deferred? but it is little use trying to guess 
the causes until we know for a fact that there is 


an actual drooping of electrical export demand, for 
information from some of the Colonial markets and 
from Russia shows clearly that the shelves of 
the electrical stores are empty and that supplies 
of certain classes of goods are sold before they 
arrive; traders want all that they can get. The elec- 


‘trical export values for the last few months ought 


to be known in all our markets, to show purchasers 
how well we are maintaining such business. The 
shipping difficulty is undoubtedly a great one, and 
our trans-Atlantic cousins, whose assistance we 
appreciate, have not been slow to observe the 
adverse effect upon us, and the favourable effect 
upon themselves, of the great delays that have been 
involved, in obtaining export permits from our Gov- 
ernment departments. 1f export trade helps us to 
finance the war, the granting of permits should be 
speeded up. Indeed, everything that is possible 
should be done to convince the outer markets 
of our ambitions to supply their needs. Reference 
to speeches delivered at one of the cable manufac- 
turing companies’ meetings shows that the trading 
of the past year has raised the serious question 
whether refusal of orders under the stress of war 
conditions will mean loss of goodwill ultimately. 
In normal times it is easy enough to lose export 
connections; we remember the times when a goo! 
foreign connection having been made, a happy and 
prolonged relationship followed; there was little 
foreign competition in those davs—the world natur- 
allv turned to England. Recently, even in peace- 
time, a foreign connection had to be continually 
nursed. In war-time, connections have had to be 
sacrificed, not at the bidding of competitors, 
but at the snorting of the war-horse. Can 
such connections be regained? What will hap- 
pen in that matter will depend upon the hold ti: 
other manufacturing nations are able to gain while 
we are otherwise engaged, and upon whether 


such a service will be given at such a price that 


there shall be no inducement to change again. Ui 
the activity of these other nations in pursuit of cur- 
rent business there is in our mind no doubt what- 
ever. Reports from the different markets are 3 
fairly safe guide, though we are interested to gather 
from an article in the Daily Telegraph that Mr. 
Edgcumbe Brighten, who has lately returned from 
the United States, finds that American business men 
are too concerned in reaping the harvest of the 
present trade boom to concern themselves with pre- 
parations for capturing overseas trade after the 
war. The present activities—apart altogether fron 
anything special which may follow—must, however, 
be reckoned with, and British manufacturers cannot 
afford to allow any wrong impression regarding the: 
future intentions to gain currency. We are 
told to-day on one hand. that our engineer 
ing manufacturing capacity has been so greatly 
increased during the last twenty months that 
we shall have little difficulty, allowing for due 
adaptation, in meeting an enormously, increased de- 
mand. This view was supported recently by Mr. 
G. Sutton in expressing his views regarding the 
future of the cable manufacturing industry, and he. 
as an experienced leader of the electrical industry. 
is entitled to our listening ear when he suggests a5 
one possibilitv of such increased capacity, a cutting 
of prices between cable-makers. That is of course 
assuming that there will not be enough biismess 
available to keep all the works fully occupied . Mr. 
Sutton is a man who knows the world—we m ean he 
is a5 capable as anvbodv of judging the prospects for 
future business in other countries, having. to hr 
company's credit, among other things, the bo Oking. 
just prior to the war, of perhaps the biggest exper 
orders for electric power and traction cable ie 
Australia and South America—ever received 1 
these islands. There is another view that a5 Pt 
forward, namely, that so huge will be the de- 
mand from the British Colonies and Dependence. 
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from Allied countries and from neutral markets, 
almost immediately the war concludes, that we shall 
be unprepared to meet it satisfactorily. And be- 
tween these two views there interposes the uncer- 
tainty as to the position that Germany and Austria 
will be permitted to occupy as electrical exporters 
after the war. Now if Mr. Sutton’s view respecting 
the cable trade holds good in regard to other branches 
of electrical and engineering industry, one of the 
most urgent of all demands upon us is to take every 
precaution to strengthen and extend the selling 
organisation and keep ourselves well to the fore— 
even in these days, when we can only with difficulty 
meet the demand—in those parts of the world where 
we desire to trade. We may thus be ready to secure 
an increased demand which shall help to prevent the 
need for competitive cutting. If next we consider 
the interposing factor—possible resumption of Ger- 
man competition in some Colonies and present satis- 
factory neutral markets, we see again the necessity 
for following up our industrial organisation at Home 
with a boldly conducted campaign of salesmanship 
and publicity so that British ability and British quality 
shall be common knowledge, among purchasers 
everywhere. 
dustrial menace of Germany will be broken at Home 
and in the Colonies and Allied countries so that the 
demand upon the new England’s factories will be al- 
most overwhelming, we shall still do well if we see to 
these important commercial aspects of our affairs. 
The British manufacturer needs to do more to im- 
press the buyer abroad. The latter wants to know 
who’s who; where he can buy this and that; and 
something about the suppliers and their works and 
ways. Our readers will think that we are reiterating 
a very old piece of our own trade advice. We do so 
because the present situation seems to us to call 
imperatively for a most spirited and energetic sales- 
manship and publicity policy on the part of the greater 
part of the industry. Our co-operative schemes are 
excellent—as far as they have gone; our discussions 
as to what we want, or ought, to do, or what some- 
body else ought to do, have been good, and we hope 
that their influence will spread; but we have yet to be 
convinced that there is an earnest, well founded, 
and general effort being made with a view to assur- 
ing that the Colonial and foreign markets shall 


vield us such a volume of business as shall make it. 


possible to utilise to the full all the added factory 
capacity, after the war. What is the use of talking 
further about a Ministry of Commerce and other 
matters of the same class and waiting? We have 
vot to help ourselves, and a strong self-help policy 
throughout the industry would mean definite action 
now to draw definite business later. Why not use 
part of the war profits now being earned, on this 
very reasonable expenditure? The war has dis- 
Organised ordinary business; to place it on a proper 
footing again certain measures of reorganisation 
will be essential; those measures will involve higher 
commercial activity, the cost of preparing for which 
can surely be treated as a legitimate working 
expense ! 


a 


AN important announcement has 
just been issued by the President of 
the Board of Trade. The Committee 
which is to consider and report 

| upon the position of the Electrical 
Trades after the war, with special reference to inter- 
national competition, and is to indicate what steps, 
"if any," are necessary or desirable in order to 
safeguard that position, has been appointed. Sir 
Charles Parsons, F.R.S., of turbine fame, and of 
C. A, Parsons & Co., Ltd., of Heaton Works, 
Newcastle-on-Tyne, is to be chairman, and the other 
members are: —Mr. J. Annan Bryce, M.P., Chair- 
man of the British Westinghouse Electric and Manu- 
facturing Co., Ltd., whose views on our trade rela- 


The Electrical 
Trade After 
the War, 


Or, again, if we consider that the in- . 


quite strong. 


ducts is likewise suffering. 


tions with the enemy after the war, expressed at the 
annual meeting of that company, and reported in our 
issue of April 14th, page 431, assume an added in- 
terest by reason of his appointment; Mr. T. 0. 
Callender, managing director of Callender’s Cable 
and Construction Co., Ltd., who is also connected 
with several leading electric power companies and 
other undertakings, and who, by his long practical 
experience of the industry, is pre-eminently fitted to 
assist in these important trade deliberations; Mr. 
James Devonshire, A.I.E.E., managing director of 
the London United Tramway Company, who, as a 
director of a number of other power and tramway 
undertakings connected with the B.E.T. group, is 
well versed in matters relating to finance; Mr. 
Bernard M. Drake, M.I.E.E., chairman of the well- 
known business of Drake & Gorham, Ltd., and 
of the D.P. Battery Co., Ltd., who has known the 
electrical industry intimately for a very lengthy 
period; and Sir John Snell, a past president of the. 
Institution of Electrical Engineers, and member of 
the eminent consulting engineering firm of Preece, 
Cardew, Snell & Rider. All communications for the 
committee should be addressed to the Secretary, 
Electrical Trades Committee, 7, Whitehall Gardens, 
S. W. Our only comment at the moment is that we 
hope that the committee have power to add to their 
number. | 


THE position of lead has con- 
tinued to be the subject of considerable 
interest. Between the restrictions 
imposed upon trading by the new regulations and 
the growing scarcity of supplies consequent upon 
the general small.arrivals for some time past, the 
market has been quickly affected by the least sign 
of buying or selling pressure, which 1s only natural 
at the rather dangerously high level of prices. 
Fundamental conditions, however, have remained 
The outlet for the manufacture of 
war munitions is certainly as big as ever, against 
which there is as yet no indication of freer supplies 
from the chief producing countries. War require- 
ments in Allied countries, such as France, Italy, 
Japan, and Russia, being to a notable, extent 
covered direct, this tends to restrict the. tonnage 
diverted to home ports, and with America having but 
little to spare for shipment to this side, it is hardly 
likely that the big deficit in our imports so far this 
vear as compared with last, will be made good for 
some time at any rate. The absence of a free market 
for the commodity due to the drastic action on the 
part of the authorities intended to restrict operations 
to bonà-fide business, had at the same time proved 
a serious drawback for lead manufacturers. The 
latter, indeed, now find considerable difficulty to 
cover themselves by forward purchases against new 
forward contracts for their products. Dealers do 
not care to make forward sales which might be re- 
garded as speculative and involve them under the 
Defence of the Realm Act. Hedging operations 
of this kind on the part of manufacturers are as a 
rule of frequent occurrence, but they are now almost 
impossible, so that trading in manufactured pro- 
Aíter a renewed rise 
recently up to about £35 ros. for early shipment with 
a fair amount of business, the market just prior to 
the holidays reacted to well below £35, but there 
has been no great pressure to sell, although fair 
quantities of metal near at hand came on the market. 
'There has been no material change in the American 
position, which remains firm, although prices have 
eased to well under 8 cents per lb., and the equivalent 
of prices realised i» America continues pounds a 
ton above those ruling in this market. There has 
been very little American lead shipped to this side 
for some time past against old contracts. Operations 
in Mexico are virtually at a standstill, and the position 
in Spain is still anything but satisfactory. 


Lead. 
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GAS-FILLED RECTIFIERS. 


IN the General Electric Review, for April, an account is given of 
recent progress in connection with the hot-kathode argon gas- 
filled reotifier, by Mr. G. S. MEIKLE, of the Research Laboratory of 
the General Eleotric Co., U.S. A. The kenotron and the Coolidge 
X-ray tube, which have been described in the ELECTRICAL Ra VIEW, 
employ the phenomenon of electronic emission, or “ thermionic 
current,” in bulbs from which all reeijual gases have been 
eliminated ; in these high-vacuum types of apparatus the current 
is limited by the space charge effect," of the nature of a back 
E. M. F., which is manifested by a drop of voltage in the kenotron, 
used as a reotifler, of the order of 100-150 volte, so that this device 
cannot be used on low-voltage circuits though it is capable 
of supplying rectified currents up to 250 milliamperes at pres- 
sures up to 100,000 volts. The "space charge" is due 
to the electrons emitted from the hot kathode, which produce 
an electrostatic field around it which limite the motion of electrons 
towards the cold electrode ; but in the presence of positive ions 
the space charge is more or less neutralised. By introducing 


minute traces of gas into the kenotron under certain conditions, 


a soffisient number of positive ions may be formed to neutralise 
the space charge completely, thus greatly reducing the voltage 
required to set up a given current. The nature of the gas is 
important; oxygen, whether free or. combined, cuts down the 
emission of electrons from a pnre tungsten kathode, but inert gares 
have no such effect. But with minute traces of gas present the 
positive ions acquire a very high velocity, and, striking the kathode, 
bring about ite rapid disintegration. When the pressure of the 
gas is increased, the velocity of the ions is diminished, but their 
number is so much greater that the effect of their bombardment 
may be even more disastrous than with minute traces of gas 
present. Investigations covering a period of several years have 
revealed the conditions that must obtain in order to prevent 
kathode disintegration and other detrimental effects; by proper 
adjustment of the pressure of a suitable gas, disintegration has 
been eliminated, and it has also been found possible to secure oon- 
ditions under which the emission of electrons from the kathode 
has been sufficient actually to cool it, when reotifying excessive 
currents, As a result of these investigations, in fact, it has been 


Fic. 3.— H1GH-CURBENT 
RECTIFIER. 


Fics. 1 AND 2.—Low-OCRBENT 
RECTIFIER. 


, 


demonstrated that a rectifier filled with gas at pressures within 
a more or less definite range can be designed to rectify currents 
from a few milliamperes to exceedingly high values, at voltages 
varying between several volts and several thousand volts." 

Fig. 1 shows a sketch of a rectifier in which the kathode consists 
of a filament of small tungsten wire coiled into a closely wound 
spiral, and a tungsten ancde of relatively large cross-section, with 
a comparatively smooth surface. The filament ends are welded to 
heavy tungsten wires, while the anode lead is swaged from, though 
still a part of, the anode. All leads are sealed directly through 
the high heat-reeisting glass into 3-in. spherical bulbs of a similar 
glase. Although the anode of the tube shown consists of tungsten, 
other materials have been used with good results. 

The rectifier shown in fig. 2 differs only in the shape of its 
parte. The kathode is shown as a straight filament of small 
tungsten wire, which, if properly proportioned and mounted, con- 
sumes a minimum of energy for a maximum number of electrons 
emitted. The anode is shown in the form of a thin diek, made 
large in diameter, to give a big radiating surface, which is found 
to be desirable when such metals as copper are used. 

Fig. 3 illustrates a gas-filled rectifier designed to rectify high 
currents at low voltage. 
ment form identical with that shown in figs. 1 and 2, and ie used for 
starting ; the other is a tungsten rod kathode with beaded tip (the 
middle rod), used during the operation of the tube. The constric- 
tion between the besd and the lead suffices to prevent oonduction 
of heat from the tip. The object of using such a kathode is to 
secure a long operating life. Any disintegratior, unless very 


Two kathodes are shown ; one is in fila- - 


severe, has no appreciable effect upon the life and operation of a 
rectifier of this design. A graphite anode mounted on a heavy 
tungsten lead is shown, as graphite has been found to be a very 
desirable anode material for rectifying high ourrente. All leade 
are sealed directly through the glass, and, for currents between 
20 and 45 amperes, into a 5-in. spherical bulb. 

All tubes are carefully exhausted and filled with gas in a high 
state of purity. Certain impurities, even though present in small 
quautities, produce a very rapid disintegration of the kathode, and 
also have a very marked effect upon the voltage characteristics of 

, the rectifier, It is advisable in certain types of gas-filled rectifier» 
to introduce subetances which react chemically with such impari- 
ties as are introduced with the gas, or are given off by the parts 
during the operation of the rectifier. The reaction which occur 
keeps the gas in a pure state. It is found convenient in certain 
types of the low-current rectifier to introduce the purifying agent 
in the form of an anode. As the impurities are distilled from the 
anode or kathode, or from the over-heated glass parta, the arc drop 
inoreases. The increased energy consumption automatically causes 
eveporation of the anode material until the high state of parity ie 
re-established, when the evaporation ceases. In figs. 1,2, and 3, the 
purifying agent is shown as a coil wound around one of the leads 


í 
Fia. 4.—CONNECTIONS OF HALF- 
. Wave RECTIFIER. 


Fie. 5.—Two Hate - Wave 
RECTIFIERS CONNECTED TO 
: RECTIFY THE WHOLE WAVE. 


During ageing it is evaporated, and re-deposite on the sides of the 
bulb, carrying with it the impurities in their respeotive chemical 
combinations. . 

The experimental work with argon indicates that rectification is 
possible in all pressures of gar. With an increase in the gas pres- 
sure the potential at which the arc is established increaser. At 
the higher pressures, the temperature of the filament is also & 
factor in determining the starting voltage. Aiter the arc is 
formed, the aro drop increases very gradually for big increase 
in gas pressures. For the low-voltage tubes a pressure of argon 
between 3 and 8 om. (measured cold) gives very good results and 
is therefore used. í 

The half-wave type shown in fige. 1-3 has the advantages of 
simplicity of construction and installation. A typical circuit, 

consisting of a 40-watt transformer for filament excitation, a load, 

and a regulating resistance, is shown in fig. 4. If high efficiency 
is necessary, the line voltage is transformed to a value which 
enables regulation to be dispensed with. Two half-wave rectifiers 
can be connected as in fig. 5, thus using the whole of the alter- 
nating current; the compensating transformer is designed to 
transform the voltage to the desired value and to supply current 
for exciting the filament. Where the load can be divided, as in 
battery charging, the half-wave reotiflers with their individual 
loads can be connected up so that half of them are rectifying ope 
loop of the wave, and the other half the other loop, thus attaining 
the same result. 

Fig. 6 shows the full-wave gas-filled rectifier, with two anodes 
and a common kathode, which is used with the circuit shown ia 


fig. 7. 

The rectifier illustrated in figs. 1 and 2 has the advantage of 
being self-starting. In the low-current rectifier the kathode fila- 
ment is excited continuously during operation, though the tabe 
would continue to act as a rectifier when the arc was formed 


* 


Fic. 7.—CONNECTIONS OF 
FOLL-WAvE RECTIFIER. 


Fia. 6.—FuLL-W AVE 
RECTIFIER, 


without external excitation, the balance of advantage resting 
with the former method ; in the high-current rectifier, however. 
the filament is ured only for starting. A three-pole switch olote? 
the filament circuit, and also connects it with the anode; the gas 
is immediately ionised, and current begins to flow to the operating 
kathode, which is acting temporerily as anode, When the latter 
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becomes hot enough to emit electrons, the rectifying arc is 
established between it and the anode. 
start automatically by placing a D.C. relay in the rectifled-current 
cirouit, which opens the three-pole.switch when the arc is formed. 

When constant purity of the gas can be relied upon, the filament 
is used both as a starting and as an operating kathode, even in the 
high. current rectifier. Rectified currents as high as 80 amperes 
have been drawn from a tungsten filament 20 mils in diameter for 
short periods, without injury to it. But, in general, it is advirable 
to use the point kathode. 

The persistency of ionisation in argon seems to be particularly 
marked, and tbis makes it possible even without fllament excitation 
to use the rectifier for supplying current for very low fre- 
quencies. For the same reason, it is poesible to operate the tube 
on very low current when the kathode is not externally excite. 

No auxiliary starting load is required when beginning a battery 
charge. The supply switch is closed and the charging current 
picks up immediately, giving & slightly tapering charge as the 
battery voltage increases. On a resistance load, the current is 
m constant, due to the fact that the kathode spot does not 
wander. 

The effisiency of the tube depends upon the supply voltage, 
increasing with it as the voltaze become higher, and upon the 
energy consumed in the aro, indicated by the voltage drop. Tae 
arc drop of the low-current low-voltage rectifier, in which the 
filament is externally excited, is between 4 and 8 volts, measur. d 
on a direot-current circuit, The power consumed in keeping the 
filament kathode hot enough to produce initial ionisation is less 
than 40 watte. Therefore, for a 6-ampere tube the energy con- 
sumel by the arc and filament is equivalent to that of a reot:fier 
having an aro drop of 10°66 to 14°66 volts. The actual drop in 
this tube without filament ex»itation is, however, somewhat 
higher than indicated by these values. ; 


Fic. 9. 


Fic. 8. 


Fra. 8.— RECTIFIER CHARGING IGNITION CELLS; 6'1 AMPS. 


Fie, 9.—RECTIFIER CONTAINING PURIFYING AGENT ; 
29'6 AMP”, 


- 


The tube operates satisfactorily on current ranging from a 
fraction to many amperes. With a properly excited kathode, the 
rectifying aro is started on alternating-current supply voltages as 
low as 20 volte and is maintained on voltages as low as 14 volte. 

The life of the low-current low-voltage rectifier, upon which the 
greater part of the work has been done, varies from 900 to 
over 3,000 hours. Some of the high-current half-wave tubes have 
a life of over 1,000 hours, and many of 500 hour». 
low-current tubes have been in actual service for over 18 months 
charging batteries at central stations. Ia a case that ig cited, a 
rectifier was charging 89 celle at 6'2 amperes; the DC. voltage 
was 224 volts (average value) cver the ce'le, and 236 volts (average) 
over the cells and regulating resistance; the A C. v ltwge was 236 
volts (root-mean-square value). A larger number of cella could 
have been charged by reducing the resistance to zero. f 

Fig. 8 shows oscillograms obtained from a rectifier charging a 
battery ; the upper curve represents the rectified current 
(61 amperes DC ), the middle curve the voltage across the battery 
terminals, and tbe lower curve the A C. voltage. In fig. 9, from a 
rectifier oontaining an active purifying agent, the top curve repre- 
senta the direct current (29'6 amperes), the middle curve the voltage 
across the arc (inverted), and the bottom curve the A C. voltage. 
It will be seen that rectification in each case was perfect. 


Magnetic Survey.—According to a telegram received by 
the U. S. A. Department of Terrestrial Magnetism, the Carnegie, under 
the command of Mr. J. P. Ault, arrived at Port Lyttelton, New 
Zuland, on April Ist, having succesefally completed the circum- 
navigation of the globe batween the parallels 55 degrees south and 
60 degrees south. Errors in the existing magnetio charts to the 
extent of 12 to 16 degrees were foun?.— S-ience, 


The tube can be made to - 


Many of the 


METER ERRORS IN PARALLEL SUPPLY OF 
FLUCTUATING LOADS. 


THOUGH complete electrification of factories and workshops, using 
central station supply, has become almost standard practice so far 
as concerns new installations, there are still a number of works in 
which such a considerable amount of mechanical driving equip- 
ment or electrical generating plant is installed and working with 
such high efficiency, that the problem of providing for further 
power requirements becomes one of special difficulty. On asimple 
basis of fuel and work'ng costs, the central station engineer can 
generally show a material saving to the works’ owner in purchased 
as compared with home-made electrical energy, but the question of 
capital coat of conversion is a serious item, particularly in a large 
works where the existing plant is still in good oondition. It is 
easy to prove that extending the private generating plant would be 
poor policy in most cases, so that the only alternative to immediate 
and costly scrapping is to use purchased current for all extensions 
of load, and keep the exieting plant working till analysis of costs 
shows that it would be cheaper to replace it by purchased energy. 
Darivg the intermediate period, when purchased current is being 
ured to supplement home-made mechanical or electrical energy, 
the two sources of supply are connected in parallel—either elec- 
trically, by connecting the public and private mains to a common 
bus-bar ; or mechanically by using, say, the private steam engine 
aud an electric motor supplied from the public mains to drive a 
transmission system which is mechanically continuous. Under 
such circumstances the works would look after ite own prime mover 
and generator (if any), and the central station would charge for 
supplementary energy supplied. In practically all cases this 
supplementary supply would be sold by meter on a sliding scale, 


Total d mand. 
Home ou put. Mai: s load. 
KW |. Kw 
50 50 
o 0 
SECONDS SECONDS SECONDS 
A, B c 
F1G. 1, 
KW 
60 
KW KW f 
30 s 30 3o 
15 
0 o 5 
3 SECONDS rde 22 
A B 


Fie. 2. 
From mains, clear ; to main’, c haded. 


and it is important to note that the readings of a meter used under 
euch circumstances are liable to be anything up to 100 per cent. 


slow, dae to reverse running daring lew load when the load curve 


is very fluctuating. ^ 

On steady or reasonably steady loads the trouble does not 
arise, but if a rapidly flactuating load is concerne (as in textile 
mille, particularly spinning mills) the private power plant runs 
at full output continuously; the central station supply is drawn 
upon during the peaks of the load curve, and more or less 
of this amount of energy is returned during the troughs 
of the load curve. As an example (‘rom a paper in Elektrotech, u. 
Maschinenbau), the two cases represented by figs. 1 and 2 may be 
considered. The left-hand diagram in each case represents the 
total demand to besupplied. In fig. 14 it amounts to 100 kw. for 
1 second and zero for 1 second; if the output of the private 
generator be constant at 50 Kw., the demand on the mains duriog 
one-half of the load cycle is replaced during the n: xt half, so that 
the net meter reading is zero, and the works owner gets the benefit 
of peak load assistance for nothing. In fig. 2 the load varies 
periodically between 60 and 15 Kw., and the private output is 
30 Kw. (constan ), so that in this case the replac ment is less than 
the withdrawal (see fig. 2c), bat the meter still has a large nega- 
tive error. The conditions in the two cases and the total deficiency 
in meter reading per hour of working under these load curves, are 
summarised in the following tab:e :— 


Case (1). Case (2). 
Peak. Trovgh. Peak. Trovgh. 
Total load, VW. 100 0 60 16 
Home generated, KW. ... 50 50 30 30 
Taken from mains, EW.... 50 — 30 — 
Supplied to mains, KW.... — 50 — 15 
Daficiency in meter record, 
units per hour... "E 25 7% 
100 50 


Meter error, per cent. ... 


1 


7 


e n ‘ ` z " = 5 


474 


THE ELECTRICAL REVIEW. [Vol. 78. No. 2,005, Armrn 28, 1916. 


In general, if ki = power taken from the mains during the 
peak load; kz = power supply by private plant; and Ks = mini- 
mum power demanded during the trough of the load carve ; the 
meter record is actually 


w RI . II — (Ko — Ka). 72 


where /,, /; = durations of peak and trough periods respectively. 
Hence, the percentage meter error is— 
p = (L — NIK“) x 100 per cent. 

One way of obviating error due to reversal in the above manner 
is to provide the meter with some form of locking gear which 
prevents the armature making more than one backward revolu- 
tion, but even so it is possible to lose a great deal of revenue in the 
course of a year where the load fluctnates so rapidly, and one 
revolution of the meter disk corresponds to 80 much energ y, that 


one revolution or lees represents the energy drawn from the mains 


during one peak period, and returned more or less comp:etely 
during the suoceeding trough period. The best method of over- 
coming the difficulty is to provide such fly-wheel inertia in the 
plant to be driven that the peak demand from the mains is 
reduced, andthe private generating equipment is kept buey on the 
load itself or in bringing the fly-wheels up torpeed. The circuit 
cono eor are equalised without troublesome equalising currents 
awing. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. | 


* Mazda" Shade for Subdued Lighting. 


The more stringent regulations lately enforced hy the authorities 
as to the lessening of outward illumination from shops, cffi:es and 
private residences have made it necessary for every individual 
lamp to be shaded. A neat and effective screen of attractive 
appearance is being issued by the BRITISH THOMSON-HOUSTON 


Co., LTD, Mazda House, 77, Upper Thames Street, E.C., and any | 


number in reason will bs supplied to business firme, contractors, 
and retailers upon request. The shade is posted flat, and is made 
up of stout dark-coloured card. with stencil cut-out lettering 
backed by orange-tinted psper. The sbade can be placed over any 
electric lamp without removing the latter, and if an ordinary 
fancy glass shade is used the “ Mazia" shade will go over it. To 
place the soreen in position, the two wings are locked together 
around the holder, this movement causing the hide itself to 
assume a curved‘form, thus shutting off the direct light rays from 
about one-third of the circumference of the lamp. 


Timber-Piling Machine. 


A portable electric machine for piling timber, patented by Mr - 
H. C. Hilke, is being made by the SEATTLE MACHINE WORKS: 
U.S.A. It consists of a lattice steel tower from 24 to 40 feet high, 
over which runs a continuous chain elevator, lifting planks on one 
side, carrying them over the top, and lowering them on the other 
side, where they are taken off at any desired height ty the men 
building the pile. The chain is reversible, and the machine can 
equally well be ut ed to uppile timber. It is stated that by use of 
this machine timber can be quickly piled at the lowest possible cost. 


Se ED 


SUBSTITUTES FOR OIL IN HIGH-PRESSURE 


SWITCHGEAR. 
—— Ea 


THoUGH the risk of oil switch explosions may be practically 
eliminated by proper design and construction. the us3 of inflam- 
mable liquid to quench a high-temperature flame can bardly be 
regarded as an ideal practice. There is a possibility also of fires 
which originate elsewhere than in the switch cases themrelves 
being fed from oil in the latter. Provided nothing were sacrificed 
in electrical efficiency and safety, there would bə a distinct field for 
a non-inflammable substitute for oil in high-pressure switch 
practice and about seven years ago E. Peyrusson (Paris) took out 
Patents proteoting the use of carbon tetrachloride in this connec- 
tion. Nothing appears to have been done, however, till Voigt and 
Heffner experimented with the use of that material in 1911, in 
ignorance it is said of Peyrusson’s patent. The German «xperi- 
ments were revived in the summer of 1914, and conducted with 
special vigour after the outbreak of war, when there was a great 
scarcity of oil. The position is said to have been reversed a little 
later when oil became sgain available, and the raw materials for 
carbon tetrachloride, and the glycerine to protect it from evapora- 
tion, became scarce. Whatever the precise bearing of the matter 
on the question of Germanys supplies of material, the following 
notes from test data recently published in the £.7.Z. have an 
interest of their own. M 

Carbon-tetrachloride (CC',) or "benzinoform" is a colourless 


l'quid of ap. gr. 1 6, which boils at 764^ C. and freezes at — 267? C.- 


It evaporates as freely as ber zine when exposed to the atmosphere, 
but it is incombustible and does not conduct electricity. The high 
sp. gr. of benz noform (about 80 per cent. greater than that of 
switch oil) increases the difficulty of handling filled containers and 
necessitates heavier design of the latter. A more serious dia- 
advantage is the great volatility of the tetrachloride. The level 


of liquid in an ordinary enclosed switchbox, filled with this 
material, falla 1 mm. per day by evaporation, and even after 
packing the joints as thoroughly as post ible, the loss amounts to 
05 mm. daily fall in level, Consideration of possible pressure 
rises inside the casing precludes sealing the case hermetically, and 
also renders a liquid seal inadequate. The use of a float is of little 
assistance, for though the exposed surface of the liquid is, reduced, 
there is capillary creeping in the clearance between ficat and cor- 
tainer, Peyrusson's patent suggested the use of a layer of 
glycerine or glycerine and water to prevent evaporation ; this is eatis- 
factory in its primary fonction, but if the awitch-box be lowered 
for inepec'ion of the switch, the latter becomes covered with a 
film of glycerine, which socn forms verdigrie. Other troubles 
introduced by the use of glycerine are mentioned below. 

Copper is practically unaffected by berzinoform at atmospheric 
temperature, but after prolonged immersion in the liquid warmed 
to 45? C., the metal is deeply corroded and covered by a greay 
white layer. Aluminium, eilver, and lead are less attacked, and tin 
is particularly immune, so that tinning gives satisfactory protec- 
tection sgainst chemical attack by CC!, except as regards hinges 
and contact surfaces, which cannot be permanently protected by a 
surface coating. Rubber, vulcanite, pertinax and micanite cannot 
be used in CC’, but fibre and mica are unaffected, and litbarge 
cement, though blackened on the eurface, does not lose its streneth. 

In respect of dielectric strength, the behaviour of ber zinoform 
depends on whether the stress is m. mentary or sustained. The 
following data show the breakdown distance between pointed 
electrodes :—(A) For oil; (B) for CC), and momentary stress, latt- 
ing 2 secs. or 80; (C) for CC's stretsed for 20 minutes without 
breakdown :— 


Test prersure 
b. tween points, 


| Distance between points (mm.). 
(a) Oil. (B) CC momentary. (o) CO“, gusta ned. 


10 KV. 6 — 9 5 
30 „ 12 — 20 
50 „ 20 — 33 
60 ,, 26 125 42°5 
80 5 41 36 > 66 
100 ,, 62˙5 59 — 


The tests from which these data were obtained were made with 
CC', which had already been used for short-circuit tests; though 
turned brown by this treatment the liquid had still good encugh 
insulating properties to make it suitable for ure in high-pressure 
switchgear. A switch designed on the basis of the figures in 
col. (o) above would obviously be able to withstand high surge 
pressures without breakdown. Probably the marked difference 
between the sustained and momentary dielectrio strength of CC’, 
is due to the liquid being set into brisk motion by electrification ; 
the movement is much more pronounced than in oil. 

During the past 18 months various tests have been carried out 


on switches filled with CC!, and operated under various conditions 


of load snd, pressure. Limitations attached to the use of the 
"new" ingulating material were soon discovered. Bsnzinoform 
evaporates so rapidly that the presence of a emell leak in the con. 
tainer is not betrayed by visible staining or oc zing, yet the loss of 
liquid may be so serious, that flash-over occurs through the reduced 
head of dielectric to the conducting “earthed layer of glycerine, 
which alone sffords effective protection against surface evapora- 
tion. It is not permissible to draw the switch out through the 
glycerine for routine inspection purposes, because the film of 
glyoerine thus collected forms verdigria on the copper, and a con- 
ducting covering on the insulators ; leakage across the latter then 
causes quantities of CCl, vapour to be driven off. Benzinoform 
does not possess the lubricating value of oil, hence it may be 
necessary to employ more powerful operating springs and soleno ds, 
and presumably wear will ocour more rapidly than in standsrd 
switchgear. The lack of lubrication is particularly undesirable 
when the switch has to break a short circuit, and should act as 
quickly and freely as possible. l 

The best form of switch for use with CC’, is the cloted pattern 
in which the leading-in insulators are taken through the bottom 
of the switch, and the moving part passing through the glycerine 
layer is limited to a rcund rod. Accessibility for easy inspection 
must be sacrificed. 

A mixture of 25 per cent. benzinoform, with 75 per cent, ordi- 
nary switch oil (by volume) loses only 5 per cent. in weight during 
3 hours' heatirg to 100° C., and is thus much less volatile then 
pure CC. The mixture is not incombustible, but is much les 
icflammable than oil. The small evaporation loss at 100° C. is 
evidence of the intimacy of the mixture, for the boiling point of 
pure CC), is 766°C, The fact that the incombuetible CC', would 
distill off first in case of a switch fire might prove a point of 
practical importance, but the ultimate fire risk is obviously only 
reduced and not entirely eliminated It ie suggested by Vogelsang 
that some of the “incombustible” switch oils placed on the 
market have been simply mixtures of oil and benzinoform ; as such 
they are not truly incombastible, but the characteristios of benzino- 
form afford good grounds for hoping that chemistry may yet 
evolve incombustible liquid dielectrics of high insulating value, 

Though they may form the basis of more fruitful reearch, the 
data and information given above afford no ground for prophety- 
ing or recommending the use of benzinoform alone, or even in 
admixture, as a substitute for oil in switchgear. That its possi- 
bilities have been investigated at such length, at such a time, is 
probably another indication of Germany's difficulties and eli- 
gencies. Whatever future developments may be-and this field 
of research is certainly worth exploring—benzinoform as a sub- 
stitute for switch oil may fairly be classed with ircn and sinc sé 
a substitute for copper conductors and with linoleum asa substitute 
for leathor soles ! 
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INSULATING OILS FOR TRANSFORMERS.” 


E:rLY in 1913 the Research Committee of the INSTITUTION OF 
ELECTRICAL ENGINEERS appointed a sub-committee to consider 
the properties of and methods of testing switch and trans- 
former oils. Letters were sent to a number of manufacturers 
and users of oils, and to Universities, and the replies received 
were reviewed in an interim report by Mr. W. Pollard Digby 
in January, 1915. The Sub-Cominittee has considered the sug- 
gestions received with regard to the proposed teste, which in 
the first place are being limited to transformer oils. A brief 
account of the teste, most of which have been in practical use 
for some time, is given below. The pointe that now require 
investigation are :— 

1. Hov far are the resulte consistent when made by different 
observers on the same sample of oil? 

2. Could the results of the teste be relied upon to indicate 
with certainty the behaviour of the oil under practical work- 
ing conditions? | 


The Institution has received a grant from the Advisory 


Council for Industrial Research for this work, and the Sub- 
Committee proposes therefore to put the experiments in hand 
at once, especially in view of the delays caused by the war. 

The Sub-Committee.expreeses its indebtedness to Mr. Pol- 
lard Digby for the services rendered by him in examining the 
information received and drafting the firet report, and to the 
small committee consisting of Messrs. A. R. Everest, A. C. 
Michie, and T. O. Thomsen who prepared the draft of the 
tests. 

In order to judge the suitability of an oil for use as a cool- 
ing insulating medium, it is neceseary to know its charac- 
teristics in the following respecte :—Tendency to sludge; loss 
by evaporation; flash point; viscosity at different tempera- 
tures; chemical reactions; density and coefficient of expan- 
sion; cold test (solidification); moisture absorption; dielectric 
strength; specific resistance; thermal transference; and 
specific heat. 

Sludging.—The object of this test is to obtain an idea of the 
tendency of the different oils to form solid deposits when 
they are subjected to the action of heat and air. This action 
is considerably influenced by the presence of certain metals. 
The method recommended is a modification of that used by 
Dr. Michie. The oil contained in a flask is subjected to the 
action of heat and oxygen for a given time, a piece of the 
metal in question of given surface area being present in the 
oil during the test. It would be of interest to obtain com- 
parative figures for copper, iron, lead, tin, zinc, and alumi- 
nium, and, in view of the importance of copper in electrical 
work, data should also be obtained for tinned copper, eilver- 
plated copper, and copper covered by insulating material 
auch as cotton. 

Besides the formation of solid deposits in the oils after 
these have been subjected to the conditions of the test, note 
should be made of any corrosive effects on the metals, the 
formation of water and acids, and the extent to which the 
olla have darkened in colour. 

Loss by Evaporation.—Two different methods of carrying 
out this test are described. A definite volume of oil is heated 
in a beaker. at 100 deg. C. for 8 hours. In one method the 
body of the beaker is immersed in the heating bath, its open 
mouth being exposed to the air of the laboratory but shielded 
from ‘draughts. In the second method the beaker is carried 
in a revolving tray in a hot-air oven. The result is expressed 
in terms of loss of volume and ratio of surface to volume of 
nil, the height of beaker wall above oil surface at the com- 
mencement of the test being stated. 

Closed Flashpoint.—The temperature at which vapours 
accumulating above the oil in a closed vessel become inflam- 
mable is determined by means of either the Pensky-Martens 
o: Gray's instrument. The oil is rapidly heated to about 25 
deg. C. below its suspected flash point, the heating being 
continued beyond this at the rate of 23 to 3 deg. per minute. 
At each additional degree of temperature the cover is opened 
and a flame inserted. The lowest temperature at which flash 
occurs is thus determined. 

Viscosity.—The standard method in Great Britain for this 
determination is that of Redwood, which notes the time in 
seconds required for a definite volume of oil to run through 
an aperature of fixed dimensions. Measurements are made 
at 15.5 deg, C., 50 deg. C., and 80 deg. C. i 
Chemical Reactions.—The oil is tested for acidity and alka- 
linity. An iodine test is also recommended, as it is believed 
that this test gives a good general indication of the tendency 
to sludge. 

Density and Coefficient of Expansion.-—The density is deter- 
mined at the three temperatures 15.5 deg. C., 50 deg. C., and 

deg. C., by means of specific gravity bottles or pykno- 
meters, preferably of the Sprengel tube type. From these 
data the coefficient of expansion is obtained. 

Cold Test.—This test determines the temperature at which 
the oil commences to congeal. A knowledge of this charac- 
teristic is of importance in connection with oil switches used 
in exposed situations and cold climates. 

Moisture Absorption.—This test is made to determine the 
tendency of an oil to absorb moisture from the atmosphere, 
and is made by taking dielectric (breakdown) tests upon the 
orginally dry oil after successive intervals of exposure. 


* Abstracted from the Journal of the INSTITUTION OF ELEC- 
TRICAL ENGINEERS for April lst, 1916. 


. às on board ships and other extreme points o 


Dielectric Strength and Specific Hesistance.—These are 
familiar laboratory tests. | 

Thermal Transference.—A certain amount of information is 
available regarding the relative cooling effects in a trans- 
former with oils of different viscosities, but it is felt that 
more exact information would be of value, and a method of 
investigation recommended by. the National Physical Labora- 
tory is described in detail. : 

Specific Heat.—The method of performing this test is left 
to the judgment of individual experimenters. Data should 
be obtained at 15.5 deg. C., 50 deg. C., and 80 deg. C. Refer- 
ence is given to published data upon this subject. It is 
suggested that specific heat tests at 15.5 deg. C. might with 
advantage be made upon the oils both in their original condi- 
tion and after drying, but for tbe test at higher temperatures 
dried oil should be employed. 

Detailed methods of investigation for each characteristic 
recominended are given in the Journal. 


/ 
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AN ELECTROLYTIC OXYGEN AND HYDROGEN 
l INSTALLATION. 


A NEW electrolytic oxygen and hydrogen plant recently put 
into operation at the works of the Fore River Shipbuilding 


Corporation, Quincy, Mass., is run entirely automatically, 


requiring the attention of only one man to a shift, the plant 
being run continuously by three men in three eight-hour shifts. 

The plant consists of a crude-oil engine, belt-connected to 
a 45-KW. D.c. generator, and one of the National Ox-Hydric 
Co.’s electrolysers, ae shown in the accompanying illustration, 
guaranteed to produce 3,500 cubic feet of oxygen per 24 hours 
and twice that amount of hydrogen. 

The oxygen and hydrogen, after being preduced froin the 
electrolyser, pass into steel gasholders of 2,000 cu. ft. capacity 
each. From there they pass through a suction line into suit- 
able compressors, which boost the pressure in the pipe lines 
between the gasholders and point of consumption to the 
amount required at the blowpipes. Between compressors and 
blowpipes or operating stations, are suitable concussion tanks 
to take the 1 of the compressors off the pipe lines. 

"The plant is also equipped with high-pressure compressors, 
for the purpose of compressing oxygen and hydrogen into 
cylinders where it is not advantageous to run aue lines, such 

the company's 
shipbuilding yards. 

The National electrolyser is of the improved “ filter-press ` 
type. It consists mainly of a number of decomposition chain 
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FILTER-PRESS ELECTROLYSER. 


bers connected in series. These chambers are formed bv 
clamping together a series of cast-iron electrodes, so recessed 
and grooved that each plate forms, with its neighbour, a 
chamber which holds the electrolyte, and in which the genera- 
tion of the gases takes place. , 

The electrodes are carefully insulated one from the other 
by means of patented rubber-bound asbestos diaphragms. The 
electrodes and diaphragms are arranged alternately, and are 
evpported by the insulated frame of the filter press. The 
required number of electrodes and diaphragme with the cor- 
responding end plates are then pressed tightly together hy 
means of a heavy screw standard, thus making the whole 
equipment form a hermetically sealed tank of the filter-press 
tvpe. the diaphragins serving both as an insulation and gasket. 
and forming the sides of the cells, preventing any mixture of 
the two gases generated. The fact that the electrodes are 
thus separated by the diaphragms causes one eide of the 
plate to act as the anode of the chamber and the other side 
as the cathode of the adjacent chamber. 

The electrodes are composed of s special alloy, and are 
heavily coated with nickel, which makes them neutral to 
oxygen and alkali, and prevents the formation of deposits or 
the oxidisation of the electrodes themselves. 

The number of chambers required is, of course, dependent 
unon the production of gases required, as well as the voltage 
of the electric current. The electrolysere of the National Ox- 
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Hydric Co. are designed for any standard D.c. circuit, or, with 
the use of a motor-generator set, for any of the standard A.c. 
circuits, thus doing away with the ineflicient low voltage and 
high amperage necessary with the individual-cell type of 
installation. Furthermore, these electrolysers occupy about 
one-fifth the floor space required by the individual cell type. 

By the design of electrode the anode and cathode are 
brought close together, so as to reduce to a minimum the 
electric resistance, while, at the same time, the hydrogen ga3 
13 effectually kept separate from the oxygen gas without pre- 
venting the proper passage of the electrolytic solution between 
th: anode and the cathode. 

The electrodes themselves are made with corrugated sur- 
faces, increasing the active electrode surface and forming a 
large number of very small vertical channels through which 
the gases rise freely to the upper part of the plates. At the 
top of each electrode and hermetically sealed together are 
substantial chambers in which the gases are separated from 
the electrolyte. From these chambers the gases pass off in 
a dry state into ducts extending through each plate, these 
ducts forming continuous conduits, owing to the manner ip 
which the plates are assembled. The gases pass through these 
conduits into their respective receivers or storage tanks. One 
of the main features of the design is the way in which the 
ccnduits are kept free froin electrolyte; this is accomplished 
by a device which is cast integral with each plate, thereby 
eliminating any possibility of a short circuit even should the 
conduits become filled with the solution. 

The electrolyte is a 21 per cent. solution of pure caustic 
potash in distilled water. After the electrolvsers are once 
filled with this solution, distilled water is added from time 
to time to take the place of the water decomposed; the potash 
lasts many months. The distilled water is fed to the electro- 
lyser by an automatic device which maintains a constant level 
of the electrolyte throughout the inachine. 

Under normal load conditions, the voltage required per cell 
ix two volts or less. Therefore, to operate on a 110-volt 
circuit an electrolvser containing 55 cells is necessary; and on 
the same basis, 110 cells are necessary for a 220-volt circuit. 

Assuming continuous operation and normal load conditions, 
the electrolysers yield 4 cu. ft. of oxygen and 8 cu. ft. of 
hydrogen at atmospheric pressure per Kw.-hr. of energy con- 
cd when the plant is operated at a temperature of 68 

eg. F. 

The gases produced are very pure, the oxygen being of 99.5 
per cent. purity. The electrolyser will etand an overload of 
50 per cent. without any ill effects. This feature of being able 
to overload the plant and generate a proportionately greater 
amount of gas 1s of great advantage. 

The water of which the electrolyte is formed has to be dis- 
tilled in large commercial plants, but in the smaller individual 
plants the purchase of distilled water in quantities sufficient 
to operate the plant is advocated. 

The electrodes are eaid to be practically indestructible. The 
asbestos diaphragms are very durable, and, being neutral to 
the elements with which they come in contact, have a life 
fully equal to that of the electrodes. All other parts of the 
equipment are practically not subject to any wear and tear.— 
Metallurgical and Chemical Engineering. 
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DIESEL ENGINE USERS“ ASSOCIATION. & 


Ar the April meeting of the Association, the accident to an 
air compressor attached to a Diesel engine at the Smithfield 
Markets was further discussed. Mr. W. FEN ELI, suggested 
that it might be advantageous to fit some suitable form of 
coil instead of the usual purge pot. 

Mr. R. Lyre referred to an accident of a similar nature 
which had occurred on an air compressor attached to a 
1 0-B. H.P. Diesel engine at the works of the Hoffmann Manu- 
facturing Co., Ltd., in 1913. On that occasion, fortunately, 
no personal injuries resulted from the accident. The engine 
had been at work continuously for 24 hours before the acci- 
dent occurred, whereas, in the siuithfield case, the accident 
cecurred on starting the engine. It was found that the H. p. 
euction and delivery valves of the compressor were somewhat 
worn and fouled with carbon deposit. An exhaustive inquiry 
was held, but no very definite conclusion was arrived at. 
It was suggested that the bursting of the purge pot was 
caused either by the high pressure getting back from the 
blast vesel or being built up, or by high pressure due to 
the combustion or explosion of oil vapour. Mr. Lyle did not 
think that the first theory was tenable, as the calculated 
bursting pressure of the purge pot was over 2.000 Ib. per 
sq. in., and the pressure in the blast vessel did not exceed 
$50 lb. at the time of the accident; the necessary pressure 
could not be built up, as a test by the makers, which con- 
sisted in blanking-off the delivery pipe and running the com- 
pressor up to full epeed, proved that the relief. valves dealt 
efficiently with the air. He considered that the trouble was 
undoubtedly caused by explosion, brought about by high 
terminal pressure and temperature in the imtermediate-pres- 
sure evlinder, which might have been caused by the H.P. 
valves sticking un, as was sreeested in the case of the Smith- 
field accident. There was, however, ancther probable cuse 


of the accident which his experience suggested. He had been 
able to satisfy himself that one cause of a rise in temperature 
in the I. . purge pot was froin a choking of the I. P. cooling 
coll, due to a carbon deposit taking place at the sharp gun- 
metal bend which coupled the Lp. delivery pipe to the 
cylinder. This might lead to the generation of an ignition 
pressure and temperature at this particular epot, and this 
pressure would not be recorded by a gauge on the I.P. purge 
pot. The precautionary measures taken as a result of the 
accident were as follows: A check valve was fitted on the H. 
delivery pipe as close as possible to the air compressor ‘casing : 
pressure gauges Were fitted to the Lp. and L.P. stages, 80 as to 
give timely warning when the valves needed attention; in- 
structions were given for the valves to be cleaned at more 
frequent intervals, and it was recommended that this should 
be done every six weeks, but the experience gained by a study 
ot the gauge pressures would be the best guide; the valves 
also should be renewed before any play or rounded seatings 
became accentuated. 

Referring to Mr. P. H. Smith's recommendations in con- 
nection with the Smithfield accident, Mr. Lyle stated that 
his experience led him to suggest that the provision of anti- 
vibrators in connection with the gauges was better than 
throttle valves, as being more reliable in damping the oscilla- 
tions and in providing freedoin from choking. He considered 
that large relief valves provided no proper safeguard against 
explosions, though he quite agreed that valve wings choked 
the area. He thought that a non-return valve should cer- 
tainly be fitted between the H.P. delivery and the blast bottle. 
With regard to Mr. P. H. Smith’s statement that the I. I. 
purge pot was always the hotter when the machine was in 
good order, Mr. Lyle contended that this would depend on 
the type of the compressor, and that when fitted with tbe 
L.». condenser type of cooler the reverse would be the case. 

Mr. P. H. SatrrH desired to make a correction in connec- 
tion with the remark in recommendation (6) in his report by 
adding the words, this remark applies only to coinpreseora 
in which cooling coils are used, and not multitubular coolers.” 

The next meeting of the Association wilt be held on Wed- 
nesday, May 10th. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correxpondents should forward their communi- 
cations at the earliest poxsible moment, No letter can be published 
unless we hace the writer's nume and address in our possessio, 


“ Glow Lamps.“ 


In the recent new wiring regulations of the Institution of 
Electrical Engineers, the Institution Committee adopts the 
term " glow lamps ” to refer to incandescent electric lamps. 

It is of interest to note that this term does not appear to 
he used at present by any of the electric lamp manufacturers 
in their lists as a descriptive term for the electric incandescent 
lamp. Examination of over 100 lamp catalogues issued by 
electric Jamp manufacturers for a long period only traces the 
use of the expression glow lamps“ in one of them. 


A. B. C. 


Electricity in War Areas. 


It is with great pleasure that one receives out here regu- 
Jarly a copy of the ELECTRIC AU Review, kindly sent by the 
editors and publishers, which enables one to keep in touch 
with what is happening in electrical spheres at home an? 
abroad. | 

It may be of some interest to your readers to hear that 
electricity is playing an important part on this front; one 
finds where power is available from company mains that 
full advantage is taken of it in every possible way, and it 
is truly painful to see the thousands of pounds’ worth of 
up-todlate electrical plant, i. e., large capacity sub-stations, 
transmission lines, transformers, &c., lying about in the un- 
healthy area," rendered useless either by shell fire or ex- 
posure to the bad weather one has had to contend with in 
recent weeks. 

One wonders if the orders after the war for reconstruction, 
new installations, &c., will be placed at home, as undoubtedly 
a huge volume of business is bound to be obtained out here. 

One interesting application of electrieity is, perhaps, worth 
mentioning. A certain mobile workshop near the line was 
equipped with a dynaino coupled to an internal-combustion 
set. but it was discovered that an old flonr mill, dating back 
from 1787, possessed an overshot wheel, driven from a small 
streain near by, and shafting (incidentally, the drive was 
bevel wheel and pinion with wooden renewable teeth). Ths 
has now been utilised as prime mover, a countershaft obtained 
fron a ‘shelled’? thrashing machine fitted up, and the 
dynamo is now driven by water-power, an improvised trans- 
mission line being run to the workshop supplying power and 
lighting, and, consequently, saving valuable liquid fuel. 

Previously, in another part of the front, the same dynam 
waa taken off its engine bed and coupled to a 3-phase moter 
that happened to have lost its owner, and connected to cour 
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pany mains, the Ihsulators of the transmission lines in this 
case being the tops of champagne bottles, filled with plaster of 
aris. | 


One wonders what will be the next Vicissitude the dynamo 


Will pass through. 
A.M.I.Mech.E., A.M.I.E.E. 
B.E.F., France. 


The Resistance of a Cubic Frame of Wire. 


The solution of this question has provoked considerable 
discussion, and Dr. Fleming has given the general form of 
solution for such mesh questione, involving a set of simul- 
taneous equations, and their solution by determinants. This 
1s, doubtless, the correct general method, but a good many 
engineers have little familiarity with determinants, and it 
may be worth while to show a very simple way of treating 
the particular case. . l 

Fig. 1 shows the cube framework in perspective, with the 
12 wires numbered. Fig. 2 shows these wires developed by 
following the three paths from one angle of the cube to that 
opposite. It is at once obvious that these paths form two 
terminal sections each of three wires in parallel, and a central 
section of six wires in parallel. The resistance of the three 
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sections in series is, therefore, 1/3 + 1/6 + 1/3 = 5/6 of the 
resistance of one wire, assumed all equal as in the question. 
The vertical connections represent the junctions of the wires 
at the angles of the cube, and are of zero resistance. The 
method seems to be applicable to any mesh arrangement, 
but it may obviously involve complex arithmetic where the 
e sides are of different resistances and otherwise compli- 
cated. 


Henry M. Sayers. 
London, S.W., April 16th, 1916. 


WAR ITEMS. 


Exemption Applications.—At the Lambeth Tribunal an 
e for exemption was made by an electrician em- 
ployed by the South Metropolitan Electric Supply Company, 
Ltd. As an outside worker it was a moot point as to 
whether he was in the revised list of reserved occupations. 
His grounds for exemption were that he was in a “ reserved 
occupation, and that he was employed on public utility ser- 
vice." The case was adjourned for the appearance of the 
applicant’s departmental manager, who later informed the 
tribunal that the man was exempt. He had that morning 
had a letter from the Minister of Munitions declaring that 
the men previously exempt as far as public electric lighting 
companies were concerned, were still exempt. The Mayor 
said they would adjourn the matter for inquiry. These 
exempt men ought to have badges and certificates, and the 
tribunal should not be burdened with their appeals. 

At Stratford-on-Avon, on April 12th, the manager of the 
electricity works claimed exemption for Mr. H. L. Smith, 
electrician, on the ground that it was expedient in the 
national interest that he should remain in his present occu- 
pation of installation work. Two months were allowed to 
find a substitute. 

In applying at the Sunderland Tribunal for the exemption 
of a journeyman electrician, a firm of electrical engineers 


said they considered him indispensable to the town because’ 


of his expert knowledge of X-ray and other surgical appara- 
tus, and because he was often engaged in repair work at 
the Royal Infirmary and other hospitals in the district. 
There was no one else in the firm who could do such skilled 
work. Conditional exemption was granted. 

At Richmond-on-Thames, on April 15th, the Richmond 
Electric Supply Co., Ltd., applied for exemption for an 
assistant in the showroom, it being claimed that the occu- 
pation was a reserved one. The tribunal decided otherwise, 
and refused the appeal. 

At the Durham County Appeal Tribunal, last week, appli- 
cation was made by the Imperial Tramways Co., Ltd., for 
the exemption, on the ground of indispensabilitv, of two 
fitters employed at Stockton-on-Tees. Both were single, and 
had been granted temporary exemptions. It was stated 
that the men were essential for the proper working of the 
company's system, which was the means of transit of 
munition workers. It was absolutely essential that the cars 
should be kept in perfect order. At the beginning of the 
war, the companv had 16 fitters, and this number had been 
reduced to eight. It was stated further that a representa- 
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tive of the Ministry of Munitions had recently visited the 
works, and had had to admit that in his search there for 
men who could be spared, he had drawn blank. The elder 
man applied for was granted exemption until August, 
when, it was pointed out, it would be open to the firm to 
make a further application. The appeal in regard to thc 
younger man failed. 

Before the East Kent Appeal Court, on April 14th, Mr. 
Joseph Iggulden, electrical engineer, of Folkestone, appealed 
against refusal of exemption by the ſocal tribunal. The 
Court decided that the latter body should grant three 
months’ exemption. | 

Dartford Light Railway Co. have applied for exemption 


for 12 motor. men, a driver, repairer and fitter, a driver and 


mechanic, a car and overhead equipment repairer, a driver 
and traffic inspector, and a ake fitter and overhaul 
repairer, All the rest of the emplovés are over military age. 
Conditional exemption was given to cach, with a time limit 
of six months to those not marricd. 

At Lewes, the Electric Supply Co. applied for absolute 
exemption for an engine fitter and cable jointer, and the 
request was complied with. Conditional exemption was 
also allowed the company's clerk. 

The Surrey Appeal Court has refused an appeal for 
exemption made by Mr. E. B. Slaughter, electrical. en- 
vineer, of Haslemere. 

At Rugby, Mr. Hosking, assistant works manager to the 
British Thomson-Houston Co., Ltd., appealed for exemption 
for six engineers, two of whom completed their college 
course on March 3lst, and the other four would do so on 
July 31st. The military recommended no exemption for two 
from a college in Scotland, who had finished their theo- 
retical training, and exemption until July 3lst to the four 
from English cole to enable them to complete their 
course of studies. r. Hosking said they were not pupils. 
but testers, who wished to come to Rugby to do practical 
work, and to be trained as electrical engineers. Before the 
war they had 94 testers, they had lost 55, and at present had 
42 English testers and 12 of other nationalities. In 
testing it was absolutely impossible to dilute with female 
labour. The military recommendation was agreed to, and 
Mr. Hosking said he should appeal. 

At Malmesbury, Mr. B. de Bertodano applied for tem- 


porary exemption for Richard Bishop, who runs an electric . 


plant serving Cowbridge House. Exemption until July 15th 
Was granted. 

At Basingstoke, exemption was sought for an electrical 
Wireman, engaged in the electrical installation at Park 
Preweth Asylum by Messrs. Hill, Upton & Co. The 
firm’s manager said that their work was under the 
direction of the War Office, as the new asylum might be 
used as a military hospital. Exemption was allowed until 
May 15th for applicant to have his certificate as a voluntary 
munitions worker renewed. 

At Bacup, last week, the secretary and manager of the 
Corporation electricity department appealed for the 
exemption of a fitter’s labourer. It was submitted that 
this was a certified occupation, that there was pressing 
work in hand in connection with the sub-station for special 
purposes, and that it would take considerable time to 
train another man. The military representative said there 
was nothing in the lists or instructions which entitled the 
appeal to succeed. The appeal was disallowed. 


The Austrian Electrical Industry in War Time.—A com- 
munication on this subject was recently published in the 
E. T. Z.“ from E. onigmann, of Vienna, who, after 
giving a survey of the situation from the time of the out- 
break of the war, states that the electrical industry quickly 
recovered in the early months from the inevitable reactions 
Which occurred at the beginning of the war, and accommo- 
dated itself to the new state of affairs. By way of illus- 
tration of this fact, it is mentioned that the companies 
which are liable to make a public return of -their accounts, 
although not able to distribute such good dividends as in 


. normal times, were yet able to divide acceptable profits for 


1914 despite the large provision made for reserve funds and 
the exercise of great prudence in the preparation of the 
balance sheets. It is probable that the results for 1915 will 
show an improvement, as the turnover of those firms who 
produce articles for army requirements experienced a con- 
siderable increase, whilst at the same time yielding better 
results owing to the cessation of the keen competition 
which formerly took place. Other factors in the situation 
are that the old stocks, including those which had been 
partly or entirely written off long ago, were disposed of at 
good prices, that manufacturing has been simplified, that 
the production of munitions which caused many difficulties 
at first became profitable with the growing experience of 
the workmen and the increase in the output, and that a 
large portion of the working expenses declined. 

The electricity works within whose scope of supply are 
situated works which are engaged on army contracts, also 
earned a larger income, not only on account of an expan- 
sion in the demand on the part of old customers, but also 
because of the addition of manv new connections, as 
numerous owners of private installations preferred to obtain 
a supply from central stations, owing to the dearness, or 
difficulty of procuring, coal or liquid fuel for their own indi- 
vidual plant. Thus, for instance, the company owning the 
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great station at Rossitz was compelled to install a large 
new generating set in order to meet the greater demand 
for energy. After the re-conquest of the Galician oil yield- 
ing region provisionally occupied by the Russians the diffi- 
culties experienced by the owners ot oil-engined installations 
were probably overcome, but the price of crude oil is still 
so high that it is more profitable to have a connection with 
a generating station. As to the question of a scarcity of 
raw materials, the author remarks that the Austrians helped 
themselves in the same way as the Germans by the adop- 
tion of substitutes, as, for instance, iron and zinc for con- 
ductors, paper insulation, &c. 

It is submitted that an expressed dearth of raw materials 
has probably not vet been perceived. Nevertheless it is 
contended that precautions should now be taken, so that 
on the conclusion of peace the replacement of exhausted 
stocks should not be left to the action of individuals, as 
this would lead to the forcing up of prices by speculators 
and the causing of immeasurable damage to the industry. 
The work of acquiring raw materials should be carried out 
according to a scheme of centralisation under Government 
control, under which the materials would be grouped 
together. 

American Engineers and Preparedness.—At a special 
meeting in New York on March 20th, attended by 3,000 
engineers, the following resolutions were adopted: 

The engineers assembled in public meeting on March 
20th, 1916, under the auspices of the Engineers’ Committee 
on Military Lectures, believe that it is unworthy a great 
nation like the United States, and that it is dangerous to the 
peace, safety and liberty of its people, to remain in our 
present position of inadequate military, naval and industrial 
preparedness. 

* We believe that between pacifism and militarism there 
is a just, safe and proper ground, greatly in advance of our 


present position—a ground which involves large additions . 


to both the navy and army, a large increase in our schools 
for training officers and a co-operation and mobilisation of 
the physical and industrial resources of the nation. 

„We believe that this nation should never make war 
except to enforce peace; that when strongly supported bv 
armed resources its influence in maintaining its own liberties 
and rights, and the liberties and rights of the weak and 
oppressed throughout the Americas, will be greatly 
strengthened. 

„Me believe that Congress should give due weight to the 
opinion of experts and should 'then appropriate sufficient 
moncy to put the nation in a position of defence against 
attack on either the Atlantic or the Pacific Coast. 

„We demand that our representatives in Congress act in 
accordance with this expression.“ : 

Many prominent electrical engineers were among those 
subscribing to the resolutions.—'* Electrical Review and 
Western Electrician." | 

Made in Holland.— The Auckland Weekly News“ 
refers to complaints that are being made by New Zealand 
importing firms that although direct trade with German 
factories is blocked by present conditions, a large amount 
of business that will ultimately accrue to the bencfit of the 
German firms, is still being done in New Zealand, especiallv 
in electrical requisites. One dealer attributes the cause of 
the trouble to the fact that a TEC number of Anglo- 
German businesses, with works in England, are in the 
hands of supervisors, but their goods are going out to New 
Zealand in competition with the manufactures of Britain 
and her Allies and of neutral countries. He asks: '' Why 
should enemy enterprises be allowed, under this thin dis- 
guise, to keep open the market in the Dominion, so that 
purely German business may step in at the close of the war 
and reap the benefit of this warming pan svstem, as if their 
trade had never suffered interruption?" The '* News 
later refers to the question of electric lamp manufacturing 
thus:— As a striking illustration of the flimsy pretexts on 
which enemy trade is permitted, the trader produced a cer- 
tificate covering a small consignment of a particular kind 
of electric lamp, manufactured in Holland. 
ceived a circular advertising the line and had sent a small 
order to see what he might discover. Sure enough, with 
the goods came a certificate from the British pro-Consul in 
Rotterdam to the effect that the Dutch company had satis- 
fied him that the goods had not been manufactured in 
enemy territory, and that they ‘did not contain materials 
or labour of enemy origin to a value exceeding 17 per cent.’ 
So that, it was pointed out, .£17 out of £100 of the value 
of the goods in Holland admittedly went to assist the enemy. 
The lamps in question, it is stated, are being sold in New 
Zealand by thousands.“ 

Trade After the War.—Mr. Asquith was recently asked in 
the Commons whether any, and if so what, steps were 
being taken by the Government to formulate a trade policy 
after the war. In reply, according to the Times," he 
said that a committee of the Cabinet was appointed some 
time ago to deal generally with all questions of reconstruc- 
tion—including those relating to commercial and industrial 
5 were likely to arise at the close of the war. 

he detailed investigation of particular aspects of the pro- 
blem would be carried on by sub-committees, as to the most 
important of which the Cabinet were in communication with 
the Dominions. 


He had re-, 


Dilution of Labour.—In reply to a Member of the House 
of Commons who asked the Minister of Munitions to what 
extent his demand for 80,000 skilled and 200,000 unskilled 
workers had been met, Dr. Addison said that the effect 
given to the policy of dilution, that was, the performance 
by women or unskilled men of work hitherto performed by 
skilled men, had enabled the demands for skilled men to be 
largely met. The demands for skilled men which could not 
be filled by the employment of women or unskilled men had 
been partly satisfied by the transfer of war munition volun. 
teers from private work, the release of skilled men from the 
Colours, the introduction of labour from ‘the Dominions, 
and from certain foreign countries, and bv training semi- 
skilled persons or persons skilled in trades similar to these 
in which vacancies existed. There was still, however, a 
large demand for skilled men. This was especially im. 
portant in shipyards, and the demand could onlv be met by 
the further progress of the methods referred to, and par- 
ticularly bv further dilution. The demand for unskilled 
workers had been largelv reduced, mainly bv the introduc- 
tion of women.—‘S Morning Post." 

Post Office Tube. According to the Daily Telegraph," 
the suggestion has been made by Colonel NortoneGriffiths 
that the work of the Post Office Tube Railway should Iw 
suspended so as to release the large number of men em— 
ploved for pioneer battalions and other Royal Engineer 
units, where they are urgently wanted. Though the Post. 
master-General stated that it would not be expedient to 
suspend such work, he was considering, in conjunction with 
the Ministry of Munitions, whether it would not be advis- 
able to divert some of the men now employed on the tunnel. 

Exports to China.—The ‘‘ London Gazette“ for April 
18th and 21st contains further lists of firms and persons 
in China and Siam to whom exports may be consigned. 


LEGAL. 


ELECTRIC BATTERY CONTRACT. 


AN action by Pritchett & Gold & Electrical Power Storsge Co., Lte., 
manufacturers of electrical batteries, against Hamble, River. Loke 
and Co, Ltd., Hamble, Hampshire, was heard by Mr. Jastice 
Sargant, in the Chancery Division, on April 17th. 

Mrs. Hilda Beatrice Currie, of Upham House, Aldbourne, Wilt- 
shire, |was originally a defendant to the action, but, as counrel 
explained, she interpleaded, and au order was made whereby she 
paid into Court £255 odd, and withdrew from the action, her costa 
having to be provided for by the Judge. The action now came on 
between the plaintiff company and the defendant company. 

MR. GRANT, K. O., who appeared for the plaintiffa with Mr. 
Merlin, said the claim was for payment of the price of a contract 
for the supply and erection of an electrical installation at Mrs. 
Carrie's premises. The main contract was between her and the 
defendant company. The plaintiffs were sub-contractors to the 
defendant contractors. The contract was dated February litb, 
1914, and was fora general electrical installation for the purpose of 
lighting, pumping water in caseof fire, and telephoniccommunication 
within the house, garage and ergine room at Upham. The price 
for the whole of the work was £1,363. Defendants wanted to sub- 
contract for the battery—a 66-cell one—and the plaintiffs were to 
anpply it and put it into working order, and start it off for £256. 
Plaint'ffs delivered the material in a large number of cases ready 
for erection, but before the erection the defendant company went 
bankrupt. They, however, took the materials supplied by the 
plaintiffs, and did the erection, and now they said that the pro- 
perty in the goods passed to them when the plaintiffs delivered the 
materials, notwithstanding that the contract was not completed. 
They declined to pay the contract price, aud said the plaintiffs 
would have to take whatever dividend the company could pty. 
Plaintiffs, on the other hand, said they had a contract for the 
supply of the materials for the battery, and they were to put it up 
and start it off, and until that contract was completed on the 
premises, no property passed in any portion of the goods. Counsel 
argued that this was one contract, not for the sale of goods at all, 
bat for materials to be supplied and work to be done in the erec- 
es of the battery, coupled with the superintendence of the first 
charge. ] 

His LogpsHIP: You say it was a contract for the supply of 
& battery in working order ? 

MR. GRANT: That is so. | 

Mr. RoMERB, K. C., who appeared with Mr. H. E. Wright for the 
defendants, said the plaintiffs made default to erect the battery, 
and the defendants did it. 

The hearing was continued on April 18th. 

MB. ROMER, K C., who appeared with Mr. H. G. Wright for the 
defendants, argued that the plaintiffs had tendered for a battery, 
and had not incurred the responsibility of erecting it. This was 
not a case analogous to that of a man contracting to build a motor 
car on a buyer's premises; it was a contract to supply the com- 
ponent parts of & battery, and the moment the articles were 
delivered the property passed from the plaintiffs to the defendants. 

MR. GRANT, K. C., said in reply that there was no completed 
contract until the battery was ereoted. 

Hits LORDSHIP, giving judgment, said the real question was 
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when did the property in the goods pass. If the property in the 
materials for the battery passed to the defendants, as was alleged, 
at or about the time of the delivery of the materials, free on rail 
for the railway destination, then of course the plaintiff company 
were only entitled to prove in the liquidation for the amount due 
tothem. If, on the other hand, the property in the materials did 
not pass, then the plaintiffs were entitled to the materials, and 
onder the arrangement made by the order of the Master, to have 
paid out to them the sum paid into Court by Mrs. Currie. In his judg- 
ment all the difference was made by the special terms of the actual 
contract between the parties which seemed to him, on their true 
interpretation, to amount to a contract for the sale and purchase 
of a battery as one complete and entire whole in situ and in work- 
ing order with its first charge included. The legal consequences 
were that the property still remained in their original owners, the 
plaintiff company, and they were entitled to have paid out to them 
the sum paid into Court and to have the costs of the action against 
the defendant company. 
A stay was granted with a view to an appeal. 


CEDES ELECTRIC TRACTION, LTD 


Upon the petition of the Tudor Accumulators, Ltd., Mr. Justice 
Neville, on April 18th, made an order for the compulsory winding 
up of this company. The matter had been standing over for some 
time, and counsel for the respondent company said he could now 
no longer resist the order. 


THE KINGSTOWN ELECTRIO LIGHTING SCHEME. 


THE Irish Court of Appeal delivered a considered jadgment in the 
appeal by the Dablin Southern District Electric Supply Oo., Ltd., 
from the decision of Mr. Justice Barton in the matter of the 
arbitration between the company and the Kingstown Urban District 
Council, refusing an application made by the company for an 
order directing the Taxing-Master to tax the costs of the company 
as egainst the Council, in the proceedings in connection with the 
scheme for the electric lighting of Kingstown, on the scale pro- 
vided by the Acta for the taxation of Parliamentary costs, or, in 
the alternative, that the costs should be taxed as Chancery costa on 
the higher scale as between solicitor and client, or for such order 
as the Court might think reasonable. Their Lordships bad 
previously dismissed the appeal. 

The LORD CHANCELLOR now pointed out that, in making his 
award, the arbitrator, Mr. 8. L. Brown, K.C., did not use the word 
" nses, or refer to expenses by name. On looking at the 
schedule to ascertain what it was that was made a rule of Court, 
no submission in the ordinary sense could be found, The Arbitra- 
tion Act of 1889 did not apply to Ireland, and if the matter had 
been amply dealt with by statutory provision, it did not apply to 
that country. They were confined to the provisions of the 
Common Law Procedure Act and the older statute of William III, 
dealing with arbitration. It did not appear that the immense 
difficulty raised by that simple consideration was brought before 
Mr. Justice Barton, and the trouble that he (the Lord Chancellor) 
found, was that the company, of necessity, having obtained the 
order which made the presumed Submission a rule of Court, could 
not themselves argue or suggest that the proceedings were now 
irregular, Nor could the other side do it, because they were 
content to have the order made, so far as the award generally was 
concerned, which, he believed, had been obeyed. The award 
was afterwards confirmed. It was a very serious question 
whether, in view of what appeared to be a defect on the 
face of the proceedings, they should base their decision on that 
state of affairs, The whole point turned on whether there was 
any award on the word expenses in Sec. 28 ; this conclusion was 
that if that section was to apply, as he was willing to consider it, 
it covered something to be paid by one party to the other and 
was really only costs; that it included coste, and that where it 
was a larger thing then coste, and where the expression was inter- 
changeable with costs, the arbitrator had jurisdiction to make the 
order which he did, giving costs simpliciter. It was impossible 
not to eee that a grave and serious question arose as to whetber 
the whole proceedings in the case were not outside jurisdiction. 
He thought, however, on the whole, as he found an order purport- 
ing to be regular, which might be within juriediction if there 
was a real submission, he might safely declare his opinion that 
Mr. Justice Barton's view was correct. 

Lord Justice Molony and Lord Justice Ronan concurred. 

The LoRD CHANCELLOR said Parliamentary costs would be, of 
course, indemnifying costs, his view being that the decision of the 
Court of Appeal in England in Peterson's case was oonclueive on 
the subject. He aleo pointed out, with regard to the extension of 
the Arbitration Act to Ireland, that three lines would have cured 
what was a very manifeet error. 

Mr. T. M. HEALY, K. C., M.P. (for the company) said it might 
interest the Court to know that when a clause was being drafted 
the Board of Trade ruled it out. 

In reply to Mr. Clancy, K. C., M.P. (for the Council), the Lorp 
CHANCELLOR said the ruling was that the appeal was dismissed, 
with costs. 


S. T. BALDRY r. SUN ELECTRICAL Co., LTD. 


JUDGE PARRY, at the Lambeth County Court, on 20th inst., gave 
judgment in the application for compensation made by Samuel 
Theodore Baldry, aged 14 years, who, through hia father, Joseph 
William Baldry, engineer, of 65, Kirkwood Road, Peckham, 
brought an action under the Workmen's Compensation Act against 
the lad's employers, the Sun Electrical Co., Ltd., of 118-120, 


Charing Cross Road, W. The faote were reported in our issue of 
April 7th, page 391. A picce of metal thrown by another boy 
caught the applicant in the right eye, the sight of which he lost. 
His Honour, in giving a considered judgment, said a suggestion 
was made that the boys were larking, hut their evidence convinced 
him that this was not so. They were taking an intelligent interest 
in their surroundings, and seeking information from each other, as 
human children of their age would do, and, according to modern 
educationalists, should be encouraged to do so. He had no 
doubt that this was an accident arising out of, and ín course of, 
the applicant's employment, and made an award in his favour of 
half wages of 9s. 10d. a week since the date of the accident, with 
costs, | 


MORGAN JAMES v. BEDWELLTY DISTRICT COUNCIL. 


Mn. JUSTICE ASTBURY, in the Chancery Division, last week, gave 
judgment in the action of Morgan James, flannel manufacturer, 
Maesycymmer, against the Bedwellty District Council. The matter 
is reported in the Suuth Wales Echo, which says that plaintiff 
sought damages for the pollution of the river Rhymney with 
sewage, which, it was alleged, clogged plaintiff's turbine to such 
an extent, that it would not work, and, as the consequence, plain- 
tiff had to obtain electric power and light for his factory and 
house from the South Wales Electric Sapply Co. at considerable 
expense. Defendants denied liability, and pleaded that the 
machinery could not work owing to its neglect and defective 
erection. 

His LORDSHIP said there was only one fact not disputed, and 
that was that the Council poured their undiluted sewage into the 


river. Not unnaturally, perhaps, defendants sought to throw the 


blame on the other District Councils, particularly the Counoil of 
Gelligaer. On the evidence, he thought there were three con- 
tributory causes to the loss of the power of the turbine. The first 
was that the plaintiff neglected to replace worn blocks ; the second 
was that the vanes of the turbine were choked with solid sewage 
matter mixed with coal dust, and the third was that, owing to the 
presence of sewage, the screens to the turbine became unusable, 
The parties, and especially the defendants, had spared no expense 
in presenting the case. Balancing the evidence as best he could, 
and notwithstanding the expert views which were very positively 
given by the defendants’ witnesses, he had come to the conclusion 
that solid sewage did find its way from defendants’ pipes to plain- 
tiff's factory, and that even if plaintiff had kept his turbine in 
proper repair, it oould not have given satisfactory power. He 
awarded plaintiff damages for £150 and coets, and refused a stay 
of execution, remarking that he thought the Council had indulged 
themselves very freely in incurring expenses for expert evidence. 


MUNITIONS CASES, 


BEFORE the Oldham Munitions Tribunal two Belgians applied 
for leaving certificates to enable them to leave the service of an 
electrical manufacturing firm. They complained that they felt ill 
and said they desired to go to London for a rest and to undergo 
medical treatment. A doctor's certificate was produced showing 
that both men needed a rest. It now transpired that one of the 
men did not want to go to London, but wished to take up textile 
employment at Bradford, having been offered a wage of £4 per 
week. Spinning, according to the dootor, would suit him better 
than shell-work, which was too heavy for him. The men said 
they received 28s. and 32s. per week respectively, with 3s. war 
bonos in each case, but acoording to the statement of a representa- 
tive of the firm their average earnings were 478. per week 
ns 37s, 8d. per week respectively. The applications were 
refuaed. l 

At a General Munitions Tribunal at Oldham, an electrical firm 
complained that the Gordon Spinning Co., of Hollinwood, had 
engaged a junior clerk from their office without consent or leaving 
certificate. Mr. Marland, of the electrical firm, described the 
youth's work and strongly complained about outside firms taking 
their clerke after they had trained them. At least a dczen boys 
from their place had been taken into cotton mills during the last 
few weeks. Mr. A. J. Ashton, K. C. (President), said they did not 
intend to allow textile companies to go on taking these boys as 
they had been doing. They were going to protect the munitions 
establishments a3 much as they could. There would bea fine of 
£2 in this case, but it must be clearly understood that if offenders 
came again, either in Oldham or in other towne, they would take 
a severe view of the matter. Mr. Pickford, manager of the 
Gordon Co, said he was sorry if he had acted wrongly, but he had 
done it in ignorance. The President said he was prepared to 
accept that statement. If he had thought the act had been com- 
mitted other than in ignorance he would have imposed a fine of 
£10 or £15. 


Trade with Australia.—H.M. Trade Commissioner 
for Australia (Mr. G. T. Milne) is about to visit those trade and 
industrial centres in the provinces which have been decided upon 
as most advantageous to visit in view of the applications that 
have been received from firms in or near those centres, and from 
Chambers of Commerce. The itinerary of H.M. Trade Commie- 
sioner’s tour includes Bristol, Newport (Mon.), Cardiff, Birming- 
ham, Wolverhampton, Waleall, Coventry, Leicester, Nottingham, 
Derby, Stoke-on-Trent, Dublin, Liverpool, Manchester, Sheffield, 
Huddersfield, Bradford, Leeds, Newosetle, Edinburgh, Dundee 
Dunfermline and Glasgow in the order named. 
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BUSINESS NOTES. 


Greece.—The French Consul-General at Athens gives 
the following particulars regarding the commercial situation in 
Greece as far as concerns importe. Price, owing to the competition 
of German and Austro-Hungarian products, is an essential factor, 
and should be fixed at the lowest level practicable, and should 
embrace freight, insurance and packing. Among wares which 
French exporters might offer with a good chauce of sales are light- 
ing apparatus, chemical products, machinery, dynamos, steam- 

ko. The Greek merchant only rarely opens direct 
wepstásbions with oversea producers, aud foreign exporters have 
more often to treat with commission agents whose standing in 
consequenos becomes of first importance. To obtain all needful 
details regarding such firms’ credit and reputation, French exporters 
have only to apply by letter to the French Chamber of Commerce 
at Athens-Pire us, or, in Paris, to the Office Nationel du Commerce 
Extérieur (which bodies would, doubtlesa, extend their servioes to 
British exporters, in special cases). Additionally, the French Consul 
also advises a more extensive employment of travellers, if only to 
counterbalance the local activities of the numberless German 
travellers in Greece. Particular attention must likewise be given 
to the drafting of the terms of the agreements come to. The bills 
of Igding drawn in duplicate and sent by two different routes, 
should be as much as possible made out in a way to lessen the 
risks of the misappropriation of this deed and the diversion of the 
goods to improper third parties. Packing should be light, but 
strong. Settlement is made through a bank, which hands the 
documents to the purchaser against payment forthwith or against 
an accepted bill. The French exporter is dissuaded from drawing 
directly on the purchaser. Credit varies from two to three and 
from six to 12 months, and as the renewal of bills is common 
throughout the Levant, exporters would commit a great error in 
showing themselves too strict on this head, In Greece commercial 
causes come before the civil courts; suite are decided by a Com- 
mission of Customs officials, which is attached to the Ministry of 
Finance, against whose decisions there is no appeal. The French 
Consul advises the making out and forwarding of invoices in the 
fullest detail, with gross and net weights of each article ; to pack 
goods in solid cases, banded if possible; to insure against theft 
and other risks, and to indicate on the invoice the name of the 
representative in Greece of their insurance company to whom the 
goods-receiver should prefer his claim for damage or loss. It is to 
be observed that all commercial travellers are subject to special 
regulations, prescribed by Artiole 6 of the Commercial Code 
arranged between Germany and Greece, whereby among other 
things, they must be furnished with a letter of recommendation 
subscribed by a competent authority in their own oountry; 
samples which they bear are allowed duty free only on condition 
that they are re-exported unmutilated within from six to 12 
months, and subject to fulfilling certain Customs formalities. 
Commercial travellers are likewise exempt from the patent tax, if 
Greek oommercial travellers are granted & like exemption. The 
office of the French Chamber of Commerce in Greece is available 
for use by French commercial travellers for the reception of their 
correspondence, and, on occasion, for the exhibitions of samples.— 
La Revue Electrique. 


The Board of Trade C.1.B.—At a recent meeting of 
the Advisory Committee of the Board of Trade Commercial Intel- 
ligence Branch, it was reported that the number of written and 
personal inquiries received, exolusive of the foreign samples section, 
during 1915 was 50,400, as compared with 40,600 in 1914, and that 
in view of the success which had attended the British Industries 
Fair, the Board of Trade had decided to hold a similar Fair next 
year, to be opened on February 1st.— Daily Telegraph. 


Aircraft Constructors.— The Times records the for- 
mation of the Society of British Aircraft Constructors, Ltd., to 
encourage, promote, and protect British aircraft industry. Among 
the firms who have signified their intention to join are :—Austin 
Motor Co. (1914), Ltd., Wm. Beardmore & Co., Ltd., Boulton and 

aul, Ltd., Brush Electrical Engineering Co., Ltd., Mann, Egerton 
and Co. Ltd., Handley & Page, Ltd., Phoenix Dynamo Manufac- 
turing Co., Ltd., Robey & Oo., Ltd., Ruston, Proctor & Co., Ltd., 
Vickers, Ltd., and G. & J. Weir, Ltd. 


Liquidations.— ILKESTON MoroR AND ELECTRICAL 
ENGINEEBING Co. LTD.—Creditors must send particulars of 
debts, &0., to the liquidator, Mr. A. Boaler, King Street, Notting - 
ham, by May 16th. 

TELERADIO ELECTRIC Co., LTD.—A meeting is to be held on 
May 22nd, at Balfour House, E.C., to hear an account of the wind- 
ing up from the liquidator, Mr. E. H. R. Trenow. 

ARDWICK ELECTRIC REGULATOR CO., LTp.—This company is 
winding up voluntarily with Mr. J. W. Shepherd, 78, King Street, 
Manchester, as liquidator. A meeting of creditors is called for 
May 5th. 

BRITISH ACCUMULATOR Co., LTD.—Meeting of creditors, May 4th, 
at Tanfield Buildings, Bradford. 


Trade Announcements.— In order to expedite delivery 
of telegrams to the EDISON & Swan UNITED ELECTRIC LIGHT 
Co., LTD., Ponder's Ead, Middlesex, customers are asked to address 
all telegrams: “ Ediswan, Enfield," when communicating with the 
Ediswan Works. 

The new works of Messrs. AUSTIN WALTERS & SON are at 
Gaythorn Electric Worke, Manchester. Their old address was 
inadvertently given in our paragraph of last week. The word 


stores in the last line but one of that paragraph, of course, should 
have read stores. Í 

THE GREENLY ADVERTISING SERVICE have issued a folder 
entitled Preparedness," briefly explaining the service which they 
are prepared to render. Copies will be sent to manufacturers and 
merchants on receipta of au inquiry to 37 and 38, Strand, W. C. 

THE GENERAL INsULATE Co., 1008-20, Atlantic Avenue, 
Brooklyn, N.Y., makers of “ Insulate’ and Hi-Heet moulding 
compound, are extending their works so as to more than double 
their present capacity. - 


Book Notices.— Te Relation of Imports to Ezports. 
By J. Taylor Peddie. Second Edition. London: Longmans, 
Green & Co. 58. net.—The author describes this book as a study of 
the basis of a new National and Imperial Policy. A series of essays, 
in which a number of leading authorities are quoted at length, has 
been written to induce the public to see that all questions relating 
to the welfare of the State should be jadged from the national point 
of view, and not from the standpoint of political party or indi- 
vidual interest. In the introductory notes the author holds that the 
destiny of nations is now guided by the efficiency of their syatems of 
national economics. He takes credit that another volume of his was 
“ largely instrumental in bringing about the formation of a strong 
Industrial Research Committee, under the auspices of the Govern- 
ment," which has placed £30,000 at ite disposal. We are inclined 
to think that some others also believe that they were largely 
instrumental" in that connection, In the preface to the second 
edition, he asserts that a great many of the legislative measures 
approved of in recent years would have taken on a much different 
character if they had been based on a clearly defined national 
policy, and this volume is submitted with a view to making a 
beginning in this direction. The essays in which he unfolds the 
national policy are " The Relation of Importa to Exports; Foreign 
Exchange (the Bill of Exchange)”; National Koonomics or 
Empiricism?" Part of the last of theee, as he says, was read 
after luncheon to the Institute of Industry in January last. The 
four immediate objects which he considers the public should sim 
at establishing before the war concludes, or ehortly thereafter, are 
Nos. 1,2, 3 and 6, which were published in the ELECTRICAL REVIEW 
for January 21st, page 66—a Ministry of Industry, better repre- 
sentation in Parliament of national industry, finance, science and 
commerce, the establishment of industrial banks, and the standard- 
isation of our educational system. 

“ Scientific Papers of the Bureau of Standards: No. 260, Centre 
of Gravity and Effective Wave Length of Transmiseion of 
Pyrometer Colour Screens, and the Extrapolation of the High 
Temperature Scale ; No. 261, Studies of Instruments for Measuring 
Radiant Energy in Absolute Value : an Absolute Thermopile ; 
No. 264, Photontetry of the Gas-filled Lamp; No. 265, Life Testing 


of Incandescent Lamps at the Bureau of Standards; No. 269, Effect 


of Imperfect Dielectrics in the Field of a Radio-Telegraphic 
Antenna. Technological Papers of the Bureau of Standards: 
No. 62, Modern Practice in the Construction and Maintenance of 
Rail Joints and Bonds in Electric Railways; No. 63, Leakage of 
Currents from Electric Railways; No. 68, Standardisation of 
Automobile Tire Fabric Testing. * 

" Circular of the Bureau of Standards”: No. 14, Analysed Irons 
and Steel Methods of Analysis ; No. 17, Magnetio Testing. 

Journal of the Röntgen Society." No. 47. Vol. XII. April, 
1916. London: Percy Lund, Humphries & Co., Ltd. Price 48. net. 


Bankruptcy Proceedings.—A. F. Hawpox, electrical 
engineer, Gosforth.—Application for discharge is to be heard at 
Newoastle-on-Tyne, on May 11th. 

J. SWAINSON, electrical contractor, Chorlton-com-Hardy and 
Manchester.—Trustee (Mr. A. Yearsley) released March 24th. 


Catalogue, — British THomson-Hovston Co., Lb., 
Rugby.--List No. 4,501 C, giving an illustrated description of, and 
price and dimensional information respecting, lightning arresters 


for c.c. circuita, : 


LIGHTING AND POWER NOTES. 


Argentina.—A preliminary meeting of shareholders of 
the newly constituted co-operative association for the supply of 
electric light and energy in Mar del Plata has been held. The 
installation is expected to be working by next summer season. 
It is proposed to charge 40 cents per unit during the summer and 
25 cents during the winter months. 

After careful consideration of the request of the Compania 
Alemana Transatlantica de Electricidad for permission to supply 
electric current by means of aerial wires in certain of the less 
densely-populated districts of the Federal Capital, the requeet has 
been granted, similar permission, however, being acoorded to all 
other electrical companies operating in the oity. 


Australia.— The Commonwealth Engineer recently sum- 
marised the position of the controversy regarding the departure 
from standard frequency and voltage in the case of the West 
Australian Government's power plant at Perth. The Federal 
Council of the Electrical Association of Australia has endeavoured 


‘to induce the W.A. Premier to conform to the existing standarda, 
pointing out the disadvantages which will arise from the Perth 
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ares having to be specially provided for, in view of the 40-cyole 
A.C. supply and 250-volt consumers’ pressure which is 
adopted, but has apparently been unsuccessful. It may be added 
that 50 cycles has been generally adopted for A.C. work on large 
Australian supply undertakings, while the voltage adopted for 
Perth consumers, 250 volte, adde to existing divergencies as 
follows :—Adelaide 200, Brisbane 320, Melbourne 200 and 230, and 
Sydney 240 volta. 


Aylesbury.—Loan ApLICATIOx.— The U.D.C. has 
applied to the L.G.B. for sanction to a loan of £550 for battery ex- 
tensions at the electricity works. The Council has agreed that notice 
be given to the ocoupier of the Bull’s Head Hotel to discontinue 
receiving current from the Aylesbury Electric Theatre, Ltd., or 
any company or person other than the Council. 


Burton-on-Trent.—The T.C, has decided to carry on 
the cable extensions to cost abont £600, including the provision of 
transformers and motors, and to meet the cost out of revenue. 
The extensions are needed for additional power oustomers. 


Cardiff. — REsTRICTED  LiGHTING. — The electrical 
engineer reported to the Tramways and E.L. Committee that the 
new lighting restrictions order, which came into force on the 
14th inst, would mean a loss of £20,000 to the department. 
There have been no restrictions in lighting up to now. 


Grimsby.—The Electric Lighting Committee has decided 
not to accept any new consumers of current for lighting purposes, 
the plant being already overloaded. The engineer, in his report, 
recommends thst a scheme of extensions be prepared, so that orders 
ean be placed immediately on the close of the war. The report 
was adopted. The Committee agreed, in the event of the war 
being over by next winter, to continue the existing restrictions as 
to private and publio lighting. 


Heywood.—Although the actual figures showing the 
result of the working of the electricity department during the peat 
year have not yet been made publio, the Electricity and Tramways 
Committee has decided to ask for a sum equal to the prcduoction 
of a 4d. rate for the reduction of the adverse balance; last year a 
5d. rate was granted. 


India.—ELxOrRIC PowER SCHEMES.—In view of the 
growing demand for electric power in Mysore, Mr. 8. G. Forbes, 
chief electrical engineer, has formulated two projects to supple- 
ment the present works at the Cauvery Falls. They are known as 
the Bhimeha and the Kededatu echemes, estimated to cost 67 lakhs 
and 30 lakhs respsotively. Power from these would be fed into the 
existing transmission cables. Increased production up to 40,000 H. P. 
is provided for, with a further possible increase up to 50,000. In 
discussing a paper on the subject before the Mysore Eagineers' Con- 
ference, Mr. Forbes, besides forecasting a possible supply of 3,000 
to 4,000 H.. for Madras City, points out that the railway from 
Bangalore to Mysore can be elestrified. He thinks the schedule of 
trains over this 87 miles’ section could be so arranged that power 
consumption would be fairly uniform throughout the day at an 
average of 1,000 8.P.—Jndian Engineering. 


Itehen.—PRov. ORbER.—The B. of T. has informed 
the U. D.C. that it has no power to grant an extension of the E L. 
order for three years after the war as requested by the Councoil, 
bat under the existing circumstances it will defer the question 
of revoking the order for a year. 


London.—Sr. Pancras.—The Ministry of Munitions 
has agreed to the request of the B.C. that the contracts in oon- 
nection with the King’s Road station extension may be declared 
war contracte, so far as the two new boilers and the building 

of the work are concerned. The Ministry suggests, how- 
ever, that the installation of the coal storage bunkers and ooal and 
ash-bandling plant should be left over, if possible, in order to 
economise in the use of steel. The Eleotricity Committee thinks it 
important that the whole of the portion of the station extension 
scheme now arranged for should be allowed to proceed without 
modification, and it has accordingly appointed a deputation to wait 
upon the Ministry to explain the urgent needs of the cas». 

WooLwICH.—À supply of current is to be given to a large firm 
engaged on Government work, necessitating the purchase of appa- 
ratus, and at a total cost of £140. Having regard to the fact that 
the amount of coal to be handled at the Globe Laue Station has 
nearly quadrupled, and there is every possibitity that it will 
farther increase, the Eleotricity Committee's origiual proposal to 
purchase a grab to be fitted to the existing telpher is quite insuff- 
cient to meet present needs, and it is reported that other 
arrangements have been made in connection with the existing 
extensions now being completed. The B.C. has received sanction 
to on borrowing of £3,290 for mains, transformers and hire 
ren 


Luton.—Nzw Puant.—The electrical engineer reports 


that two new boilers, an economiser and steel piping, and ash and 
soot-handling plant, will be required for next winter's load. 


Lymington.—Price INoREASE.—The Electricity Co. 
has informed the T.C. that as from March its charges for current 
will be further increased by 5 per cent. 


Manchester.—RATE ArD.—Àt the meeting of the 
Electricity Committee to consider the estimates, it was stated that 
in order to provide the £30,000 for rate aid for the previous year 
£1,825 had to be taken from the reserve fund, the surplus avail- 
able being £28,175, as against £34,426 the previous year. The 
number of units sold for the year ended March 31st, 1916, was 
1413 millions, as against 1272 millions for 1915, and the income 
had risen from £530,740 to 4605,652. For the current year the 
Committee estimates that the sales will increase by about 
42 million unite. Owing to the high price of fuel and other costs 
the estimated surplus on the year's working is £9,000. To provide 
the £30,000 for rate aid it will be necessary to withdraw the 
balance in the reserve fund and carry forward as a debit against 
the year 1917-18, £10,943. 


Mexborough, — PgoPosED Loan.—The U.D.C. has 
decided to apply to the L.G.B. for sanotion to borrow £700 for the 
purchase of a new boiler, &c. 


Rathkeale (Co. Limerick).—WorxkHovusze LIGHTING. 
—The average cost of gas lighting for the workhouse for the six 
years 1909-14 was £100 per annum, while the electric light bill 
for the year ended in March, 1916, showed a cost of only £65. 


Rochdale,—YrA&R's WoRkiNG.—The working of the 
electricity department during the past year shows a profit of 
£2,537, compared with £1,522 in the previous year, and a loss two 
years ago of £330. The income amounted to £51,307, compared 
with £33,553, an increase of £17,754. Working expenses amounted 
to £30,379, compared with £18,279, an increase of £12,100. The 
gross profit was £20,928, or £5,655 more than in the previous year. 
Interest and sinking fund charges, and allowances to employés on 
active service, amounted to £18,390, compared with £13,751 in the 
previous year. The depreciation fund amounts to £10,286, the 
sinking fund to about £35,000, and there is £4,857 in the reserve 
fund. The capital value of the undertaking is given as £227,673. 
Last year £1,500 was contributed to rate relief, but this year it is 
recommended that the profit of £2,537 shall be placed to reserve. 

It is proposed to apply for L.G.B. sauction to the borrowing of 
about £60,000 for extensions to the eleotricity works building and 
plant, in acoordancs with recommendations in the report of Mr. 
S. L. Pearce, Manchester city electrical engineer, who has recently 
been called in to prepare an expert report. | 


Southampton.—lIn the course of a report upon the con- 


dition of the machinery and mains, the electrical engineer 


reminds his Committee that last year English agents found it 
difficult, and finally impossible, to obtain brushes from Germany 
for the Willans turbo-generator. For some months this machine 
was run as little as possible, in order to eke out the stock, there 
being no English makers of these brushes. Sample brushes obtained 
from a French firm have now proved fairly satisfactory. 


Stratford-on-Avon.—PhRicE INcREASE.— The T.C. has 
consented to the Electricity Oo. increasing the charge for energy 
for lighting from 5d.'to 6d. per unit for the year or for the duration 
of the war. 


Tasmania.—O wing to delay in the delivery of material, 
the Government's Great Lake hydro-electric scheme is not likely to 
be ready to supply light and poweri before May. The turbines at 
the power station were given a trial run recently, when tbe 
machinery ran smoothly, and everything was in good order. Alt 
that remains to be done before power is available at Hobart is to 
carry the transmission line across the Derwent at Bridgewater. 


Tynemouth.—Yras's Workinc.—The report of Mr. 
Turnbull, the borough eleotrical engineer, on the workiug of the 
electricity department for the year ended March 31st last, shows 
that the total units sold amounted to 4,809,841, as against 4,296,305 
in 1914-15 ; of these, 2,844,860 were three-phase units supplied to 
large consumers not over the Couucil'a mains, while of the balance 
1,833,893 units were purchased in bulk, and only 291,653 units 
were generated by the Council's plant. The total revenue for the 
year was £23,030, and the net surplus, after meeting all expenses, 
£738, as compared with £1,787 in the previous year. 


Watford.—Loan Sanction.—The U. D. C. has received 
sanction to the borrowing of £1,625 for electricity purposes. 


West Ham.—The electrical engineer reports having 
obtained quotations for further automatic protective devices to be 
used in connection with the three main generators, and that he 
proposes to put these on order immediately. When installed, these 
devices, the engineer submits, will bring the principal generators 
into line with the most modern practice in regard to automatic 
protection. 


Weymouth.—PRTIOR IxcREASE.—The T.C. has decided, 
in view of the loss of £1,500 on last year's working, that the 
charges for electricity be increased as from April Ist as follows:— 
15 per cent. on lighting and fixed price lighting, 20 per cent. on 
heating, cooking, power and contract supplies, and that the 
meter charges be reduced from 28. 6d. to Is. per quarter. 


Wolverhampton.—PRicE INCREAsE.—The T.C. has 
decided to advance the price of electricity by 10 per cent. 

Application is being made to the L.G.B. for sanction to borrow 
£17,100 for the extension of the Corporation's electricity plant. 
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TRAMWAY and RAILWAY NOTES. 


Australia.—The Minister of Victorian Railways (Mr. H. 
McKenzie), states that satisfactory progress has been made towards 
the inauguration of the surburban electrification scheme. Contingent 
upon the arrival of sufficient apparatus from the contractors, Meserr. 
Siemeas Bro» Dynamo Works, Ltd. it would be practicable to 
commence the ranning of electric trains on the line between 
Essendon and Sandringhan about the end of the year. The Agent- 
General and the consulting engineer, Mr. Merz, had waited on the 
Minister for Munitions to obtain his consent to the contractors 
proceeding with their work, but they were unable to obtain any 
definite promise. The Commissioners are in communication with 


Mr. Merz who has requested the contractors to submit any proposal - 


they can make for the early completion of the contracts. The 
Minister stated that the present indications are that the determin- 
ing factor in the matter will be the supply of switchgear.— 
Melbourne Age. ; 


Birminglam.— TRAILER Cars, &c.—The Tramways 
Committee reports that no definite decision has been arrived at 
with reference to the running of trailer «ars. A car was being 
prepared, and would be placed on the Handsworth route as an 
experiment ; if successful], the question of introducing such cars 
upon the tramway routes of the city would be considered. 

The scheme for constructing a branch tramway off the Erdington 
route, to open np communication with Tyburn, had been postponed 
until after the war; meanwhile motor-'buses, of which several of 
the 12 ordered had been delivered, would be used to convey 
employés to the worke in that district, — Birmingham Daily Post. 


Blaekburn.—YkAR's WoRKING.—The annual report of 
the Corporation tramway department for the year ended March 
31st last, shows that the total revenue was £68,410; the working 
expenditure amounted to £46,961, and after meeting financial 
charges the net balance was £1,757 as against £1,572 in 1914-15. 
The figures mentioned scarcely vary from those of the previous 
year. An increase of about £1,200 in war grants has been met by 
savings in other directions. Less miles have been worked and more 
passengers carried, the totals for the year being 1,091,050 car miles 
and 12,216,151 passengers. The receipts per c.m. reached 14'17d. 


Blackpool.—YrAR's Workinc.—The gross profit on 
the Corporation tramways for the last 12 months was £35,036, the 
total income being £80,970. After allowing for interest, sinking 
fund repayments, &c., there was £16,275 available for the relief of 
the rates, reserve funds, &c. The year was financially the third 
beet in the history of the tramway undertaking, there being a 
e cm ad balance of £24,552 in 1913-14, and of £17,664 in 

912-13. 


Bradford.— RATLLLESS GOODS Trarric.—Owing to the 
shortage of team labour and oartage facilities the question of 
utilising the tramway system for the conveyance of goods has been 
considered by Mr. C. J. Spencer, the tramways manager, with the 
result that a vehicle has been built by the tramway department as 
an experiment to run on the railless trolley principle, fitted with 
accumulators which will take in a supply of current from the 
overhead wires. It is considered that such a vehicle might be 
loaded with merchandise at a railway goods depôt and follow the 
tramway system to almost any part of the city. It is calculated 
that one of these vehicles wou!d do the work of 10 men and 10 
horses and carts, and at considerably less cost. The matter has 
been placed before the B. of T. by Sir W. Pries-ley, M. P., and Ala. 
James Hill, M.P., and the authorities in London have granted every 
possible facility. It is proposed to erect a number of vehicles of 
the type in question, and the experiment at Bradford will, it is 
understood, be watched by the B. of T., with a view to its 
development in other centres.— Leeds Mercury. 

The general manager (Mr. C. J. Spencer) presented a report to 
the Tramways Committee regarding the issue of free tramway 
tickets during the year ended March 31st last. Daring the 12 
months 442,230 free tickets were issued to soldierr, Belgians, and 
visitors attached to the Lord Mayor's Relief Fand, the aggregate 
value of these being £2,770. The proportiona were: 333 400 to 
soldiers (62,084), 97,150 to Belgians (£607), and 12,650 to Lord 
Mayor's Relief Fund visitors (£79). 


Bury.—Yran's WORKINd.— The profit on the Bury 
sections of the Corporation tramways during the past year was 
£7,314, and it was decided to recommend that this should be 
spportioned as follows: insurance fund account, £1,000; reserve 
and depreciation fund, £1,314 ; and borough ratee, £5,000. Oa 
the Radcliffe section a profit of £769 was made under the first 
agreement, and a loss of £368 under the second agreement ; thia is 
borne partly by Bary and partly by Radcliffe. 


Croydon.—STRIKE.—At a meeting, on Tuesday, the 
employs of the South Metropolitan Tramway Co. decided to return 
to work at once, subject to certaia guarantees ; the Corporation 
employés, who also toek a vote on the position, decided to remain 
out until the T.C. agrees to arbitrate or to have a meeting of both 
aides, with an independent chairman. i 


Darlington. — The Electricity and Light Railways 
Committee's report of the tramway revenue last year showed an 
increase of nearly £1,000. An increased demand for electricity 
was reported, by about 40 per cent. as compared with tke previous 
year, 


Female Tramway Drivers. — The Tramway and 
Vehicle Workers’ Association has made representations to the 
B. of T. and the Ministry of Munitions against the 
employment of women as tramway drivers, and the secretary of the 
Union, Ald. Jackson, of Salford, stated last week that requests 
had been made that the departments named should receive depate- 
tions on the subject. The Union contends that no case has been 
made out for the employment of women as car drivers, or for the 
55 that men over military age cannot be obtained for 
the work. 


Hyde.— FEMALE Lasour.— At the local Trades Council 
on the 18th iust. a proteet was made against the proposed intro- 
duction of women as tramway drivers in the district. It was 
atated that the local Joint Tramways Board had invited applications 
from males or females who wished to learn driving. 


Heywood.—Yzan's Workinc.—During the past year 
the loss on the tramway undertaking amounted to £518, compared 
with a loss in the preceding year of £1,042. The gross income 
amounted to 311.985, an increase cof £354, and the gros 
expenditure to £12,503, a decrease of £165. It has been decided to 
ask the Corporation for a sum equal to the production of a penny 
rate for the reduction of the adverse balance. 


Kingsbury.—The District Council is giving support to 
the application of the M. E. T. Co. for permission to use trailer care 


Leeds, — Year's Workinc.—The returns of tbe 
Tramway Department for the year ending March 31st 1916, show 
that the income was £475,505 (traffic reoeipte £467,197 ; haulage 
of minerals £2,620; and rents £5,054) representing an increase of 
£40,994 as compared witha year ago. The working expenees were 
£230,715, as against £228,134 in the previous year, which lefts 
gross profit of £239278 as compared with the previous year's 
£206,376. To this is added £10,802 in respect of bank interest and 
dividends, aud redemption fund investments bring the net revenue 
to £249,589, £35,375 in advance of the previous year. From this 
has to be deducted interest on capital £49,474 ; income-tax £15,319 ; 
rent of lines £3,072 ; allowances to dependents of enploy¢s serving 
with the Colours £13,271 ; redemption fund contribution £61.789 ; 
permanent-way renewals and exhausted loan on power plant sold 
during the year £11,550 ; reserve fund for third party risks £32,044, 
leaving a net surplus of £86,822, representing an increase of £6,256 
as compared with the figure for a year ago. Of this surplus 
£15,000 is placed to the reserve fund, and £71,822 is to be devoted 
to the relief of the rates. 


„I. & Y. Electrification.—A tabular statement which 
has been prepared in connection with the electric train service 
between Manchester and Bary (which was inaugurated last week) 
shows that the electric system cuts down the time of the j urney 
substantially. By steam train the journey from Manchester to 
Bary, with stops, is shown as taking 32 minutes, as compared with 
24 minutes on the electric service. From Bary to Manchester the 
time by steam train is 29 minutes, and 32 minutes by electric 
train, 


Manchester.— ESTIMATES FOR 1916-17.—The Tramways 
Committee, after considering the annual estimates of receipts and 
expenditure for the year 1916-17, has agreed to contribute £100,000 
to the relief of rates as it has done on two previous occasions, but 
to do thisit is probable £10,865 will have to be taken from the 
reserve and renewals fand. This rate contribution was fixed by the 
City Council three years ago, aud it is considered that it will have 
to be revised before the end of the year. For war service 
allowances the department paid £31,761 for the year ended March, 
1915, last year the amount was £92,881, and for the current year 
it is eatimated that £94,000 will be necessary, making a total in 
three years of £218,645. Last year's revenue was £939,416, an 
inorease of £27,540 over the previous year and £14,106 higher 
than 1914 which was & record year; tbe car miles run were 
18,486 440, and the passengers carried, 209,853,344, an increase of 
7,084 924 over 1915. The revenue per car mile was 12 196d. ss 
against 11°3d. in 1915. The estimated expenditure for 1916-17 is 
£950,365 based on an estimated car mileage of 18,500,000. After 
providing for the payment of £100,000 to the city fund and 
meeting the extraordinary expenditure arising out of the war, vir. 
war services allowances, £94,000 and £40,000 income-tar, the 
department will not only be unable to make any provision fot 
renewals, but it is estimated that there will be a deficiency of 
£10,865. 


Northampton.—Precautions which have been taken in 
case of Zeppelin raids, almost led to a strike of the Corporation 
tramway employés last week-end. The tramcars ceased to run a 
fortnight ago at 8 p.m. and this led to a reduction of the working 
hours and a consequent loss of wages to the drivers and conductors 
of the cars of from 7e. to 83. per week. An offer by the Tramwsy 
Committee to pay half rates for the lost time was declined. Aftet 
further consideration the Committee agreed to the demands. 


Portrush and Giant’s Causeway. — County Court 
Judge Orr, sitting at Ballymoney, Co. Antrim, decided that the 
Portrush and Giant's Causeway Electric Tramway was to bt 
assessed as a tramway, not as a railway, and that the Portrush 
Urban Council was therefore entitled to recover £8 in its action 
against the tramway company for moieties of poor-rate and 
consolidated town rate. 
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— Rochdale.—Yeas 8 WonxriNc.— The net profit of the 
Corporation tramways for the year just ended amounts to £3,608, 
a decrease of £676 by cOMparison with that of the previous year, 
and it has been decided to ask the Council to approve the placing 
of the whole of the profit to the renewals fund, which will then 
stand at £22,149. The gross takings to March 31st last amounted 
to £87,908, an increase of £4,733. Working expenses amounted to 
£18,121, an increase of £1,283. Interest on loans, income-tax, 
sinking fund, rent of leased lines, and receipts due to Heywood, 
accounted for £34,780, as against £32,652 in the previous year ; 
half wages to men on active service, and war bonus to employés 
remaining with the department, amounted to £3 262, as against 
£1.208 a year ago. The sinking fuud has been increased from 

£108,033 a year ago to £120,868 at present. 


Southampton.—ELectric VEHIcLE.—The Tramways 
Committee has decided to purchase an Edison battery automatic 
tip-wagon at a cost of 4950, and to pay for the same out of the 
depreciation and renewals fund. 


Southend-on-Sea.— According to a financial statement 
prepared by the borough accountant, the total loss incurred on the 
motor-'bus undertaking, subject to loss on realisation of the assets 
still in hand, amounts approximately to £1,179. Edison Acoumu- 
lators, Ltd., has offered to supply additional 'bus chassis at the 
price tendered in April, 1915—viz., £390 each—and also to replace 
the existing motor-'bus chassis with & new model, less & sum in 
respect of depreoiatiob. The Committee has adjourned considera- 
tion of the matter until after the war. The Committee has 
resolved to try, as a tentative measure, the services of suitable 
ee and girls with a view to utilising them as temporary 

river. x 


Stalybridge.— In connection with the protest of the 
Trades Council against the contemplated employment of women as 
tramcar drivers, it was reported at a meeting of the Council last 
week that the commercial manager of the Joint Tramways Board 
had written stating that women drivers would only be put on in the 
last reaort, and then only after thorough training and on level 
routes. No driver was allowed on hilly routes until after two 
years’ service. Ic was decided to leave the matter where it was for 
the present. 


West Ham.—The B. of T. has given its consent to the 
Corporation's proposal to substitute a double line of tramway track 
for the existing interlacing lines in Woodgrange Road. The Tram- 
ways Department proposes to purchase a second-hand motor-lorry 
for cartage purposes. 


York.— FEMALE Lasour.—The Tramways Committee 
proposes to inatruct women as drivers of the Corporation cars, and 
the tramway mansger bas asked the drivera and conductors if 
they would be willing to work with women drivers, and would be 


. prepared to stand by the Corporation in £he event of disturbenoe 


with other employés. The matter has been referred by the men 
to the Tramways Trade Union, which has requested the Committee 
to receive a deputation before taking any action in the matter. 

It was proposed at a meeting of the Tramways Committee that 
four women should forthwith be instructed as drivers; an amend- 
ment that no action should be taken until the Committee had 
received the deputation from the Union was carried on the casting 
vote of the chairman.— Manchester Guardian, 


TELEGRAPH and TELEPHONE NOTES. 


Constantinople, — À letter addressed to a German 
newspaper in March contains a reference to the situation of the 
telephone service in the Turkish capital. A few days previously 
the Turks celebrated the anniversary of the taking-over by the 
Government of the undertaking of the English Telephone Co. 
According to the well-known newspaper the Tanin, the 
eequestration of the undertaking was due, apart from the state of 
war with Great Britain, "to the defective fulfilment of the 
obligations and the conditions of the concession assumed by the 
English company." On the occasion of the celebration the present 
general manager of the telephone system sought to prove that the 
Turkish administration had turned out far superior to the former 
English management, and that the statement of the retiring 
Eaglishmen, who predicted that the telephone service would be 
suspended within two months, had come to nought. It was 
mentioned in this connection that, notwithstanding the scarcity of 
materials, the number of exchanges had increased during the year, 
simultaneously with a reduction in the number of telephone girls 
from 120 (!) to 94, some of whom are young Turkish girls, At 
the same time the daily oonversations had risen from an average 
of 8,600 to 23,000. These figures were also quoted by the Turkish 
newspaper in question, which added that no single employé was 
now in the service who was not an Ottoman subject. 


Glasgow.—The opposition of a number of subscribers to 
the increase in telephone rates for unlimited service haa resulted in 
the formation in Glasgow of a Telephone Subscribera’ Defence 
Association, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


. Australia.—SypNey.—May 24th. N. S. W. Government 
Railways and Tramways. 16 600-volt D.C. motors for tramway 
stores, Rand wick.“ 

MELBOURNE.—May lst. City Council. Meters and maximum- 
demand indicators, See "Official Notioes April 7th. 

May 3let. Victorian Government Railways, Transformers for 
five years, First order, 220 transformers in six monthe.* i 


Birkenhead. — May 2nd. Electricity Department. 
Twelve months’ supply rough slack, small coal and coke breeze. 
Electrical Engineer, Craven 5:reet. 


Glasgow.—May 4th. Electricity Department. Twelve 
months’ supply of cables and meters. See “ Official Notices " to-day. 


New Zealand.—June 23rd. Oamaru Borough Council. 
Overhead mains and street-lighting equipment (Contract No. 2); 
power-station equipment (Pelton wheels, alternators, &o.) (Contract 
No. 3); service meters (Contract No. 4); line transformers and 
accessories (Contract No. 5).* . 


Salford.—May 8th. Electricity Department. High- 
pressure steel steam pipes and separator, also cast-iron pipes and 
valves. See Official Notices” April 21st. 


West Hartlepool.— April 28th. Electricity Depart- 
ment. Two water-tube boilers with euperheaters and mechanical 
stokers. See "Official Notices April 14th. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Infelligenoe Branch in London, 


CLOSED. 


Bray.—U.D.C. One year's supply of electricity meters : 
Electrical Apparatus Co., Ltd. 


Burton-on-Trent. — T.. Coal (4,000 tons) for the 
electricity works: Messrs. Jonathan Longbottom & Sone. ' 


East Ham.— Accepted tenders for coal for the Electricity 
Department for 12 months :— 


E. & A. Shadrack.—1,000 tons Nailstone best hand-picked hards, £1 4s. per 
ton; 2,000 tons Nailstone best 1j3-in. nutty slack, £1 Is. 10d. ; 1,000 tons 
Swadlincote 14-in. nutty slack, £1 2s. 11d. ; 2,000 tons Cadley Hill 14-ia. 
best nut y slack, £1 2s. 6d. 

E. Foster & Co.—1 500 tons Bestwood washed peas, £1 1s. 8d. per ton: 
1,000 tons Craigola Welsh large steam, £1 88. 11d. : 1,500 tons Pooley 


Government Contracts.—List of new contracts for 
March, 1916 :— 
WAR OFFICE. 


Becondary batteries.—Premier Accumulator Co., Ltd.; Pritchett & Gold 
and Electrical Power Storage Co. 

Electric cable and wire.- B.I. & Helsby Cables, Ltd.; Oallender's Cable 
and Construction Co., Ltd.; Connolly Bros., Ltd.: Hooper's Telegraph 
and India- rubber Works, Ltd.; Johnson & Phillips, Ltd.; Liverpool 
Electric Cable Co., Ltd.: 8t. Helens Cable & Rubber Co., Ltd.; 
Saxonia Electrical Wire Co., Ltd.; Siemens Bros. & Co., Ltd.; York- 
shire Cable Co., Ltd. 

Electric cells.—J. C. Fuller & Son, Ltd.; Siemens Bros. & Oo., Ltd. 

Eleotrio lighting sets. — Day Motor Co., Ltd. 

Generating sets.— Aster Engineering Co.; Austin Motor Co.; W. H. 
Dorman & Co.: Electric and Ordnacoce Accessories Co.; Fyfe, Wilson 
and Co.; Keighley Gas & Oil Engine Co.: Arthur Lyon & Wrench, 
Ltd.; New Pelephone Engine Co., Ltd.; Norris, Henty & Gardners, 
Ltd.; Parsons Motor Co., Ltd. 

Electric lamps.—Brimsdown Lamp Works, Ltd.; Bulpitt & Sons, Ltd.; 
Dick, Kerr & Co., Ltd.; Edison & Swan U.E.L. Co., Ltd.; E. Griffiths 
and Sons; Lyon & Wrench, Ltd.; Siemens Bros. Dynamo Works, Ltd. 

Switchboards.—Park Royal Engineering Co.: Siemens Bros. & Oo., Ltd. 

Transformers.—British Electric Transformer Co., Ltd. 

Works services.—Electric light, &c., Crayford : Pinching & Walton. 
Electric light at Clipstone Camp, Mansfield : V. G. Middleton. Electric 
light at Park Hall, Oswestry: V. G. Middleton. Power house and 
equipment at Wigton: Girdleston & Co. 


Inpia Orrick BTORE DEPARTMENT. 
Generator sets.—Lancashire Dynamo & Motor Oo. ; Dorman, Long & Co. 
H.M. Orrick or Works. 

Engineering works.—Electrio passenger lift, Edinburgh Inland Revenue 
Office: Aldous & Campbell, Ltd. Westminster Government Offices, 
SHutbern Buildings Extension: Electric paper and coal lifts, Medways 
Safety Lift Co.; electric passenger lifts, Waygood-Otis, Ltd. 


Post OFFICE. 


Telegraph apparatus.—Creed, Bille & Co., Ltd. 
Pelephane apparatus.—B.I. & Helsby Cables, Ltd.: Siemens Bros. & Co., 


Testing apparatus.— General Electric Co., Ltd. 

Tubular iron telegraph arms.—Bullers, Ltd. 

Telephone cable. - Telegraph Construction & Maintenance Co., Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd. ; Shropshire Iron Co., Ltd. ; F. Smith 
and Co., Ltd. (incorporated in the London Electric Wire Co. and 
Smiths, Ltd.). 

Copper wire.— T. Bolton & Sons, Ltd.; B.I. & Heleby Cables, Ltd.; 
Elliott's Metal Co., Ltd.; Johnson & Nephew, Ltd. ; Shropshire Iron 
Co., Ltd. ; F. Smith & Co. (incorporated in the London Electric Wire 
Co. & Smiths, Ltd.); Wilkes, Son & Mapplebeck, Ltd. 


COMMISSIONERS OF PUBLIC Works, IRELAND. 


New Public Offices, Dublin, South Block: electric wiring, bells, switch- 
board, &o.—V. G. Middleton. 


High Wycombe, — T.C. Refuse destructor: Messrs. 
Goodrich & Hamlyn, £1,435. 
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Llandaff and Dinas Powis.— Rural District Council. 
One year's supply of A c. meters: Electrical Apparatus Co., Ltd. 


Leyton.—The quotation of Messrs. Edgar Allen & Co. 
has been accepted, at £480, for a new lay-out. 


Mexborough. — U.D.C. Water-tube boiler, 
Meeare. Babcock & Wilcox, Ltd. 


Southampton.— The Electricity Committee, having 


£615: 


received tenders for British-made meters, has decided to divide the . 


contract between Mesers. Chamberlain & Hookham and Messrs. 
Ferranti, Ltd., and has authorised the engineer to obtain any 
additional meters from the British Thomson-Houston Co. at prices 
not exoeeding those quoted by the other firms named. 

The Tramways Committee proposes to accept the tender of 
Mr. G. P. Wilson for brake blocks and castings, at £5 128. 6d. per 
ton, an increase of 8». per ton compared with last year. 


Southend-on-Sea.— Owing to the increase in the price 
of materials, the E.L. Committee has agreed to pay the contractors 
for the supply of joint-boxes an extra sum of 23d. per box in 
respect of 250 boxes recently ordered by the eleotrical engineer. 
The Town Olerk reports that subsequent to the decision of the 
Council in January last, to pay £168 to Mesars. Callender's Cable 
and Construction Co., Ltd., for cable ordered in December, 1914, in 
connection with the proposed supply of current in the Leigh area 
(the payment for which had been delayed in consequence of the 
withholding by the L.G.B.of the sanction to the raising of the 
necessary money for the purchase thereof, and for the construction 
of the Leigh sub- station) a portion of the cable had been supplied 
to the Government, and that Messrs. Callender's bad offered either 
to replace such cable now, undertake to replace it at the termina- 
tion of the war st the original contract prioe, or credit the Corpora- 
tion with the value (£480), plus £210, being the increased value 
of the copper at the existing market price, thus reducing the 
amount psysble to the firm to £991. The Committee has decided 
to accept the last-named offer. l 

Corporation. B.I. & Helsby Cables, Ltd.: Six miles of overhead 
trolley cable, at le. 113. per lb. 


West Ham.—The Council's contract with the Fuller 
Electrical and Manufacturing Co., Ltd., for the supply of motors 
for the Sales Department terminated at the end of March last. 
The engineer invited nine leading firma to send in quotations, but 
only four replied. Out of tbesə that of the Faller Co. was the only 
vomplete one; their prices, although much higher than last year, 
were alightly lower than those of any of the other three on most of 
the items, and slightly higher on two or three other items. The 
firm intimated, however, that they would not enter into a contract 
and reserved the right to increase prices at a month's notice. 
Under the circumetances the engineer proposes to continue to buy 


from the company until such time as it seems desirable to make 
another contract. 


FORTHCOMING EVENTS. 


Society of Engineers. Monday, May Ist. At5p.m. At Caxton Hall, 8.W. 


Conference on Engineering and Scientific Research," to be opened by 
Dr. J. A. Fleming, M.A., F.B.S. l 


Institution of Electrical Engineers (Birmingham Local Section).— 
Wednesday, May ord. At 7 p.m. At the University, Edmund Bticeet. 
Annual meeting. 


Chemical Society.—Thursday, May 4th. At 8.80 p.m. At Burlington House, 
W. Ordinary scientific meeting. 


Iron and Steel Institute.—Tbursday, May 4th, at 10.80 a. m., and Friday, 
May Sth,atl0a.m. At the Institution of Civil Engineers, Great George 
Street, S.W, Annual general meeting. 


Royal! Institution of Great Britain.—Friday, May 5th. At 5.90 p.m. At 
Albemarie Street, W. Lecture on “Electrical Methods in Surgical 
Advance,” by Sir J. M. Davidson. 

Sataiday, May 6th. At 8 p.m. At Albemarle Street, W. Tyndall 


Lecture ou 1 A and Crystals: New Methods of Research," by Prof. 
W. H. Bragg, F. R. S. 


NOTES. 


Electric Light Switching Examinations,—The results 
of Meesre, Lundberg’s recent examination are given elsewhere in 
this issue. The continued popularity of these competitions indi- 
cates that interest in them ie susteined, and we have no doubt 
that really useful results accrue both to the competitors, who are 
thus induced to sharpen their wits and study the possibilities of 
the subject, and to the electrical trade, which will benefit by the 

increased knowledge thus acquired A noticeable feature of the 
list of names is that we find there wiremen, students, Associate 
Members of the I.E.E, contractors, graduates, and apprentices, 


showing the width of the field from which the competitors are 
drawn.- 


for, 


Inquiry.— Makers of small steatite parts are asked 


The Metric System. — In the paper on Electric 
Power in Slate Quarries,” of which an abstract appears elsewhere in 
this issue, there were included drawings which happened to be 
figured partly in inches as well as millimetres, and these afford 
interesting examples of the draughtsman's failure to appreciate 
the meaning of “significant figures.” For instance, the original 
dimension being 310 mm., he gives the English equivalent as 
12°2049 in. The latter is an absurdity, for the dimension relates to 
the frame of a motor, on which an accuracy of one part in 100,000 
as here given would be ridiculous. Even to figure to mils is super- 
fluous; the proper equivalent here is 12'2 in. Other instances 
occurring on the same drawings are the following :—Distance 
between centres of holes, 440 mm., 17'823 in. (17:82 would 
suffice) ; 330 mm., 12:9924 in. (12,99 would suffice). Of course, 
there should be no occasion for conversion—all the dimensions 
should be in the same notation, and that metric; but when and 
whilet conversion is necessary, it ought to be done with the aid 
of common sense, The dimensions of a bed-plate or motor frame 
are not gauged to the robuth of an inch in commercial workshop 
practioe. Ia most cases roth io. and Wth mm. are ample limits. 

We welcome the deri-ion of the Electric Vehicle Committee, 
reported cn p. 485, to give the metric cquivalents of all their 
standard dimensions (and trust that the error illustrated above 
will not be allowed to occur). 

A report on the use of the metric system in trade has 
been prepared by Director S. W. Stratton, of the United States 
Bureau of Standards. This report was considered so complete and 
of such a useful character that it has been issued as a Senate 
document, in the form of a booklet consisting of 80 pages. It will 
be found interesting by all manufacturers, especially those who 
are cultivating an export trade. 


Institation and Lecture Notes.— Tramways and 
Light Railways Association.—At the annual Congress of this 
Asaociation, which will take place on Friday, June 30th, there 
will be the annual general meetiog at Westminster Palaoe Hotel, 
at 2.30 p.m., followed by a paper by Mr. W. Tuke Robson, general 
manager of the Southampton Corporation Tramways, and a dis- 
cussion thereon. There will be a motor-'bus visit to the L.G.O. 
Training School, at Milman Street, Chelsea, and after the exhibition 
of kinema films showing London traffic scenes, with special refer- 


 enceto Rules of the Road for tramcars, ‘buses, and other traffic, 


methods of training, &c., tea will be served during which Mr. Blain 
will give a short address on “The Safety Movement.” The 
members’ dinner will be held in the evening at the Trocadero 
Restaurant. 

Royal Institution.— The lecture arrangements for the coming 
months include the following :— 

Friday, May 5th, at 5.30. Sir J. Mackenzio D-vidson, on 
" Electrical Methods in Surgical Advance.” 

Friday, May 19th, at 5.30. Col. E. H. Hills, F.R.S, on The 
Movements of the Earth's Pole." 

Friday, May 26th, at 5.30. Prof. C. A. Barkla, F. R. S., on X- 
rays." 2 

Tuesday, May 30th, and June 6th, at 3 o'clock. Dr. T. Martin 
Lowry, F.R.S., on Optical Research and Chemical Progress.“ 

Saturdays, May 6th and 13th, at 3 o'clook. (Tyndall Lectures.) 
Prof. W. H. Bragg, F.R.S., on X-rays and Orystals.” (1) New 
Methods of Research. (2) First Results and their Applicationa, 

Saturdays, May 20th and 27th, at 3 o'clock. Prof. H. 8. 
Foxwell, on The Finance of the Great War—New Problems and 
New Solutions ; How we Stand To-day and What Lies Ahead." 


The Committee on Neglect of Science.—<A meeting 
will be held at the invitation of this Committee, of which Sir Ray 
Lankester, K.C.B., F.R S., is chairman, on Wednesday, May 3rd, in 
the rooms of the Linnean Society, Burlington Honse, Piocadilly, 
London. Lord Rayleigh, O.M., Past President of the Royal Society 
and Chancellor of the University of Cambridge, will take the chair 
at 3 p.m. 

A i e will be submitted stating :— : 

That it is a matter of urgency, in order to promote national 
efficiency in the near future, that the natural sciences should be 
made an integral part of the educational course in all the great 
schools of this country, and should form part of the entrance 
examination of the Universities of Oxford and Cambridge, as well 
as of the newer universities. 

That it isin the highest degree desirable that the Government 
should encourage the study of the natural sciences, and thereby 
increase the efficiency of our public servanta, by assigning capital 
importance to the natural sciences in the competitive examinations 
for the Home and Indian Civil Service, and by requiring some 
knowledge of the natural sciences from all candidates for admis- 
sion to Sandhurst ; and 

That the method indicated is the only one by which it is prac- 
ticable to bring about the desired change in the attitude of the 
schools and colleges throughout the country towards the natural 
sciences and to make some knowledge and understanding of those 
sciences general. As the results of such changes will only develop 
in the course of years, it is urgent that the matter should be at 
once taken in hand by His Majesty's Government. 

Many well-known public men have expressed their sympathy 
with the objects of the meeting, and several of them are expected 
to take part in the proceedings. 

Those desiring admission to the meeting should apply to the 
Hon. Secretary of the Committee on the Neglect of Soienoe, 38, 
Victoria Street, Westminster, S.W, 
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a s : 
a, | Industrial Fatigue.—10 our leading article to-day we 
>, | draw attention to a memorandum issued by the Ministry of 
Munitions on the subject ot Industrial Fatigue and its Causes" 
(Memo. No, 7, Cd. 8,213 ; Wyman & Sons, Ltd. Price 14d.), The 
keynote of the report is the necessity for due alternation of work 
and rest if the maximum efficiency, in the most general sense, is to 
be attained, the respective durations of these periods depending 
upon the nature of the occupation. By way of illustration the case 
is quoted of two officers at the Front, who recently, fora friendly 
wager, competed in making equal lengths of a certain trench, each 
with an equal equad of men. One let his men work as they pleased, 
but as hard as possible. The other divided his men into three sets, 
to work in rotation, each set digging their hardest for five minutes 
and then resting for ten, till their spell of labour came again. 
The latter team won easily. In another instance, a group of five 
maje voluntary Sunday workers in a certain munitions factory 
were able in eight hours (inoluding one hour for meals), to exceed 
the average day’s output of eight week-day men, who worked 14 
hours (including 14 hours for meals). Whilst the equad probably 
could not have kept up the pace daily, there could be little doubt 
that they could repeat their 8 hours’ effort on, say, four days a 
week, and the startling result follows that in those four days they 
could do more than the whole week's work of an equal set of men 
working for the longer hours ; yet they would have more time for 
recreation and sleep and three whole holidays in the week. The 
work was of a uniform “repetitive” kind, involving moderate 
physical exertion. The experienced manager of a large shell 
factory employing 1,200 men and 1.500 women states that the 
system of three 8-hour shifts gives better output and maintains 
better health than that of two 12-hour shifts, and that there ie a 
period of slacking, often quite unconscious, during a 12-hour shift 

which is detrimental to output. 

On the question of Sunday work by exhausted men, a foreman 
said that he did not believe in a holiday on double pay." Another 
- foreman said that Sunday work gave six days’ output for seven 
days’ work on eight days’ pay.” At a large shell-making factory 
» the men during the early months of war worked seven 12-hour 
day and seven 12-hour night shifts in the week. Recently Sunday 
: * work has been stopped, and the men work from 6 a.m. to 7.30 p.m., 
, with 14 hours for meals, tea being also brought to the men while 
the machinery is ruaning. The factory now produces an increased 
number of shells with half the number of workers, and the 
manager attaches the greatest importance to the week-end rests. 
At another large munitions factory men engaged in the heavy 
„ work of moulding are required by the management to rest 
15 minutes in every hour of work, the manager being satisfied 
that this arrangemeat was good for the men and for the out- 
put. The men objected because they were on piece-work, and 
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hour was found to be actually increa:ed. 

| References are given in the Memorandum to a report by Prof. 
. ., Stanley Kent to the Home Office on industrial fatigue (Cd. 8,056, 
price 4jd.) ; Fatigue and Effi ienoy," by J. Goldmark, New York, 
.. 1918; and the Interim Report to the British Association (Han- 
'” + chester, 1915) by the Committee on the Question of Fatigue from 
„ the Economico Staudpoint. The following works also bear upon 
: the subject: “Motion Study," by Frank B. Gilbreth ; London, 
Constable & Co., Ltd. Price 4s. 6d. net. Psychology aud 
zi f Industrial Efficiency," by Hugo Münsterberg ; London, Constable 
i _ and Co, Ltd. Price 63. net. 


EM | ; 
„ Electrical Trade in Argentina.—Statistics which are 
based upon a census are generally of a belated character, and those 
which were published a few months ago by the Argentine General 
Administration of Trace and Industry, in regard to an iadustrial 
, Census which was undertaken in Buenos Aires for the year 1913, 
„form no exception. The principle of the census was founded on the 
ri  Trading-tax Register, and the firms concerned were requested to 
„ supply the desired information. It is considered possible that many 
. of the figures returned may have been less than those which were 
„* actually the case, on account of the apprehension that the 
| statistics might be utilised for the purposes ef taxation. 
With this reservation a report recently issued shows that 
there were 45 electricity works in Buenos Aires in 
11913, with a share capital of £&7,900,000, which dis- 
.* posed of electrical energy for the sum of £2,050,000. The 
|. ^ value of the native raw materials consumed by these works was 
„ , £4,300, whilst that of the imported raw materials amounted to 
, £498,000. The staff employed numbered 735 and the workmen 
2.991, the salaries and wages averaging £193 5s. and £135 108. 
1 per annum respectively. The works are for the greater part 
„ distributing stations of the German Tranemarine Electricity Co., 
| whose former monopolistic position is now threatened by the 
| Italian-financed undertaking of the Cis. Italo-Argentine de Elec- 

| 


tricidad. It is mentioned that this company has already assured 
itself of contracts for the supply of energy for the harbour and 
the Palermo part of the city. Previous to the advent of this rival 
the price charged for lighting purposes was 517d. per Kw.-hour, 
and that for power was 3˙06d., but the competition has caused the 
prices to be reduced. The boilers which supply steam to the 
turbines in the generating stations are now fired with Mexican oil, 
and the Transmarine Co. is said to be financially interested in one 
of the oil-producing companies. 

The report, proceeding to discuss the manufacturing side of the 
_4 question, states that 121 firms produced electrotechnical goods in 
a | 1913, the combined capital being £218,000 and the value of the 

„ turnover £352,900.'"bIn maunfacturing these products, inland 
raw materials of the value of £27.250 were used, whilst the 
^" imported materials totalled £68,300. The staff numbered 197 


| 
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and the workmen 1,168, and the wages averaged £125 and 
£81 10s. per annum in the two cases respectively. Apart 
from these undertakings carbon brushes were produced by firms 
having a capital of £17,500, whose turnover, however, was 
comparatively insignificant, It is concluded from the figures that 
electrical work in Buenos Aires is very largely dependent upon 
other countries, especially as the imports of electrical machinery 
and plant in 1913 were of the approximate value of £2,000,000. 


Appointments Vacant. — Engineer and manager 
(£100) for the Mexborough and Swinton Tramways Co. See 
advertisement pages to-day, 


Electric Steel.—A South Australian company has in 
hand a project to establish in each of the capitals of the Common- 
wealth an electric steel furnace for making cast steel out of scrap 
iron. The furnace isa Swedish patent, and an English expert will 
superintend the works.— Times. 


For Sale.—Greenock Corporation electricity department 
has for disposal one 500-8 H.P. Belliss & Morcom triple-expansion 
engine, coupled to a 6-pole Silvertown dynamo, with spare arma- 
ture. See advertisement pages to-dey. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ V. E. C. 
—Orders for week commencing May ist, 1916.—By  Lieut.- 
Col. Clay, V. D., Commanding. 


Drille, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 


Monday, May st.—Sections 1 and 2, Technical; Sections 
8 and 4, Squad and Platoon, Signalling Class. 

Tuesday, May 2nd.—6 to 7 p.m. School of Arms ; 7.15 to 8.15 p.m., 
Recruit Drill. : 

Thursday. May 4th.—Shooting for Sections 1 and 2, and 
Signalling Class; I soruite, 5.45 to 7.45 p.m. 

Friday, May 5th.—Sections 3 and 4, Technical; 1 and 2, Squad 
and Piatoon. 

. E. G. FLEMING, 


Company Commander and Acting Adjutant. 


3RD BATT. (OLD Bors) CENTRAL LONDON VOLUNTEER RENI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, April 27th, 1916 :— 

Week-End Parades,—Saturday.—The Battalion will Parade as 
strong as possible outside Baker Street Station, and proceed by 
train to Wembley Park for Ceremonial Drill, under the Com- 
mandant. 

Sunday.—The Battalion will Parade as strong as possible at 
Liverpool Street Station (low level entrance, G.E.R.), at 9.30 &.m., 
and proceed by train for Entrenching duties. The Battalion will 
return to town about 6 p.m. This being the last day on these 
particular trenches, a large muster is required in order to finish 
them and leave them in a fit condition to hand over. 

Fatigue Party.—A volunteer Fatigue Party is required on 
Monday, May 1st, at Wembley Park. Members volunteering for 
this duty should report themselves to the Camp Quartermaster at 
Wembley Park, at 11 am. and 2.30 p.m. 

Musketry.—There will be shooting at Bisley on Saturday next, 
the 29th inst. Names must be sent in to the Musketry Staff, not 
later than Friday midday. Members proceeding to Bisley must 
report themeelves, in Uniform, to Sergeant Cotter, at 12.45 p.m. 
No. 6 Platform, Waterloo Station. 


A. G. JoINEB, Major and Adjutant, O. B. O. 


Electric Vehicle Committee.—A meeting of the Com- 
mittee was held in Londonon April 14th, 1916, Mr. R. A. Chattock 
presiding, It was announced that all the Associations, with the 
exception of the Tramways and Light Railways Association, whose 
reply had not been received, had re-nominated their representatives 
on the Committee. The Committee re-elected the representatives 
of the provincial electricity supply companies, makers of electric 
vehicles, Edison Acoumulators, Ltd., and Chelsea Electricity Supply 
Co., Ltd. It was decided to invite the Motor Manufacturers and 
Traders’ Society to nominate a representative to sit upon the Com- 
mittee. The present officers of the Committee were re-elected for 
the present year, except in the case of Mr. A. H. Seabrook, who, by 
reason of the work he is engaged upon in connection with muni- 
tions supply in London, is unable to devote any time to the work 
connected with the honorary editorship of the Journal, This work 
the hon. secretary (Mr. F. Ayton) is undertaking pro tem. until 
someone can be found who will accept the position. It was 
decided that, in future, dimensions for standards will be given in 
both metric and British measures, and that, in regard to the 
British measures, exact dimensions will be quoted iu mils, while 
ordinary dimensions will be quoted in fractions. The secretary 
was instructed to bring this rule to bear in quoting dimensions of 
standards in the annual report of the Committee. Mr. E. W. 
Curtis, of the General Vehicle Co., was nominated as the Com- 
mittee's representative upon the Tire and Road Wear Research 
Committee of the Society of Motor Manufacturers and Traders. 
The next meeting of the Committee was fixed for Friday, June 
16th, at 2.15 p.m. 


Fatalities,—At the resumed inquest held at Failsworth 
last week respecting the death of Ernest Capewell, who had been 
employed as a labourer at the works of Messrs. Ferranti, Ltd., and 
who had a mishap whilet lifting a carboy of nitric acid, the 
jury returned a verdict of Death from misadventure.” 
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Electrolytic Hypochlorite for Hospital Ships.— 
A report to the Medical Research Committee on the uee of sodium 
hypochlorite prepared by the electrolysis of sea-water, for dis- 
infecting and antiseptic purposes on shipboard, especially in 
hoepital ships, has been made by Dre. H. D. Dakin and H. G. 
Carlisle, and was abstracted in the British Medical Journal of 
March 25th. 

The report contains a description of apparatus installed on 
H. M. H. S. Aquitania, and is illustrated by scale drawings which 
would make it possible for any combination 0f doctor and engineer 
to introduce the method into any ship in which its use seems 
advisable. The electrolyser ooneists of a rectangular box of teak 
or cedar bolted together, and divided into 20 or 25 cells by means 
of carbon plates placed parallel to one another, Great care must 
be taken in the selection of the carbon plater, and a particular 
kind of graphite is recommended. Two wires leading the ship's 
current (100 to 110 volts direct current) are suitably connected 
through a switch with the electrolyser, which, to ensure even 
distribution of current, is provided with a copper plate attached to 
four binding sorews at each end. If the voltage be 200 to 220, 
two electrolysers can be placed in series. Thanks are expressed to 
Dr. Edward Hopkinson, of Messrs. Mather & Platt, Manchester, for 
his assistance in constructing a practical and efficient apparatus, 
and apparently that firm is prepared to provide electrolysers. 

When using ordinary sea-water, it is inadvisable to continue 
electrolysis for more than 10 minutes. In that time, with a 
current of 60 to 75 amperes at 110 volte, a solution will be obtained 
containing usually a little lesa than four parts per 1,000 of sodium 
hypochlorite or available chlorine. For most purposes it is advan- 
tageous to limit the electrolysis to five minutes, and at the end of 
that time the solution will contain from 2 to 2°7 partes per 1,000 of 
sodium hypochlorite or available chlorine. For swabbing floore, 
TN latrines, &o.,, this may be diluted with an equal amount of 
water. 

The results of the free use of hypochlorite in the wards were 
most gratifying. The general opinion, after the experience of two 
voyages to the Mediterranean, was strongly in favour of the 
hypochlorite as contrasted with phenolic disinfectants. In the 
typhoid and dysentery wards the results were particularly striking, 
and the absence of odour most marked. The most important 
effect, however, had been the Jarge reduction in secondary infection 
oocurring among the ship's staff. 

The hypochlorite had also been used for the purification of the 
ship's drinking water. About 1 part in 1,000,000 was sufficient for 
all ordinary purposes, and the instability of electrolytic hypochlorite 
was 60 great that after three or four hours all traces of chlorine 
disappeared. 

Electrolytic hypochlorite for surgical use should not be kept for 
more than 24 to 48 hours, but it can be so readily and cheaply 
prepared that this is not a matter of consequence. 

The solution was also useful in the laundries and in the swim- 
ming bath on the Aquitania. No significant damage to ship 
structures was observed after two months’ use. 

The Aguitania, accommodating more than the seven largest 
London hospitals, gave Lieut.-Ool. R. H. Fuhr fall opportunity for 
forming a considered opinion, particularly as large numbers of 
dysentery and paratyphoid cases had been carried. The confine- 
ment of approximately 4,000 patients in a limited space rendered 
essential most stringent sanitary precautions, and Col. Fuhr states 
that he has satisfied himself that for efficiency, economy, and 
utility, electrolytic hypochlorite ie very essential for hospital ships. 


Engineering Equipment Required for Peking 
Government University.—With refetenoe to the desire of the 
Chancellor of the Chinese Government University at Peking to 
obtain samples and models of engineering produots of United 
Kingdom manufacture, it is notified that a well-known London 
firm of consulting engineers has been appointed to the office of 
honorary consulting engineers to the University, with a view to 
co-ordinating the equipment of the engineering school. The firm 
referred to (which holds a similar appointment with the Hong 
Kong University) has been instructed to prepare plans of the 
school of engineering, the equipment of which is to be proceeded 
with ; a list of the apparatus required is being prepared, and the 
firm desires to get into communication with United Kingdom 
manufacturers who would be willing to present the necessary 
apparatus either free of charge or on specially favourable terms, 
The advantages which may be gained to British trade through 
Chinese students learning from samples and models of British 
make are obvious. 

United Kingdom manufacturers who are prepared to assist in 
the manner indicated may obtain the name and address of the 
honorary consulting engineers on application to the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall Street, 
London, E.C.— Board of Trade Journal, 


Engineering and Scientific Research,— At the meet- 
ing of the SOCIETY OF ENGINEERS (INC.), on Monday next, a con- 
ference on the above-named subject will take place. It will be 
opened by Dr. J. A. Fleming, who has played a prominent and 
effective part during the war in directing attention to the nation's 
neglect of science, and to the handicap thereby imposed, not only 
upon our industries, but also upon our military efficiency. A 
large number of leading engineers and industrial authorities are 
expected to take part in the discussion. 

In his paper, Dr. Fleming reviews the whole field indicated by 
the title, and indicates the nature of the reforms that are required 
in order to remedy the errors of the past. 

The Board of Education has allocated £40,000 for scientific and 
industrial research, as compared with £25,000 last year. 


_ technical manufacturing purposes. 


OUR PERSONAL COLUMN. 


The Rditors invite electrical engineers, whether connected with th: 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers ef th 
ELECTBICAL REVIEW posted as to their morements, 


Central Station and Tramway Officials.—Mr. Ewart Bic- 
NELL, who was installation superintendent at Sutton (Surres: 
with the South Metropolitan Tramways Co., has resumed hu 
duties after being invalided from the Ariny. 

Worksop U.D.C. has appointed Mr. J. FLETCHER, statics 
superintendent, to take charge of the electricity works durin: 
the absence, on active service, of the electrical engineer, Mr 
Crowther. His salary is to be increased by £25 a year. 

The Southampton Electricity Committee proposes to advan+ 


the salary of the assistant mains engineer, Mr. F. G. Gigi: 


The Oldham Tramways Committee has recommended ti: 
appointment of Mr. P. PRIESTLEY, general manager of th 
Mexborough and Swinton Tramways Co., ae manager of th- 
Oldham Corporation Tramways. There were 47 applicatione. 

The West Ham Corporation has been recommended to gram 
some small increases in the salaries of certain employés rr. 
the electricity department. In the case of the assistant eng- 
neers-In-charge it is proposed to raise the maximum salir: 
payable to £2 10s., and in the case of the junior engineers-in- 
charge to £1 158. 

Mr. J. F. CAMERON, manager of the Northampton Tran- 
ways, while attending to repair work at the generating stati c 
last week-end, stepped in the darkness into a 6-ft. inspect. n 
pit. Mr. J. CorriER, who went to Mr. Cameron's assistance 
fell into the pit on the top of the manager. He escaped with 
slight injuries, but Mr. Cameron had two ribs broken. 

Having regard to the extra duties imposed upon the trar- 
ways manager consequent upon the Leyton District Council: 
resolution not to insure against third party risks, it is pr- 
posed to increase his salary from £400 to £425 per annuus. 
rising by annual increments of £25 to a maximum of £40). 

The Luton Town Council has been recommended to in- 
crease the salary of the assistant electrical engineer, Mr. H. 1 
KrLL, from £200 to £215 per annum, and that of the chi 
technical assistant, Mr. A. H. Gates, from £182 to £200 pm: 
annum. 


General.—The Executive Committee of the City and Gui 
of London Institute have appointed Prof. GILBERT T. Morass. 
D. Sc., F. R. S., of the Raval Callen of Science, Dublin, to the 
Chair of Chemistry at the Institute's technical college, Fir- 
bury, rendered vacant by the death of Prof. Meldola. 

A correspondent says that Mr. WALTER PILLING, who b= 
been a member of the Rochdale T.C. since 1903, and i a 
Alderman, has sent in his resignation. It is understood ti: 
his action is due to his dissatisfaction with the methods 
the Electricity Department in connection with the supply « 
electricity to certain mills in which he is largely interested. 

An agreement has been concluded with Mr. CLIFFORD i. 
ParERSON, M. I. E. E., A. M. I. C. E., principal assistant in char e 
of electro-technical and photometric buildings at the Nation 
Physical Laboratory, to join the Osram-Robertson Laus 
Works, Ltd., as director of laboratories for research ari 
The arrangement wi 
commence at the conclusion of the war, or before that dat 
if possible. 

Mr. H. P. GiBBS, consulting electrical engineer to th 
Mysore Government, and general manager of the Tata byd:- 
electric scheme in Bombay, is shortly returning to the Unue! 
States on long leave, vid Australia and Vancouver.—In4::» 
Engineering. 

The Commonwealth Engineer states that in consequence d 
a protest by the Professional Officers’ Association of tix 
Commonwealth Postmaster-General's Department against ti 
appointment of imported officers over the heads of Australian 
a competitive examination was recently held for the post ^ 
of electrical engineer for the telephone branch at Adelui. 
The salary is £528 per year. Mr. R. Lawson, formerly assis 
ant engineer on the staff of the chief electrical engineer, ari 
who was one of the imported officere, was selected. Mr. F. 
KENNEDY, of Western Australia, gained second honours. 

Mr. Ernest HARDMAN was married at Blackpool, on Ap 
19th, to Miss Ethel A. Service. An aneroid barometer wt 
presented by the staff and employés of the Yorkshire Electr: 
Power Co. Mr. Hardinan is a charge engineer at the Barn:«' 
power house of the Yorkshire Co. The barometer wae p- 
sented on behalf of the entire staff by Mr. H. F. G. Woot. 
resident engineer. Mr. Geo, Sheppard, who acted as t 
man, is a colleague of Mr. Hardman’s. 


Rolt of Honour.—At a meeting of the Salford Tramv::* 
Committee on April 18th, Ald. Worsley (Deputx- Mayor) per- 
setted to Sergeant W. R. SmeTaurst, of the Royal Su-. 
Regiment, the D.C. M., which has been awarded to him , 
conspicuous gallantry in the field. Smethurst was for se^: 
years employed as a motor-man in the Salford trams»! 
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department. He was ww handed an illuminated copy of a 
resolution of congratulation OD his distinction, which was 
passed by the Tramways Committee, 

Lance-Corporal Hersert Harvey, of the Royal Fusiliers, 
formerly engaged at the West Ham electricity. works, who 


i -E . . . . ^ . 
- has been missing in Flanders since October, 1914, is now 


- A 
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* 


Seth 


ceived in action. 


officially reported killed in action. 

Lieutenant H. A. Cuirron, of the East Lancashire Regi- 
ment, who has fallen in action whilst serving with the Kut 
relieving force in Mesopotamia, was, before the war, engaged 
ds an electrical engineer at Woolwich, with Messrs. Siemens 

roe. 

The Times records that Second-Lieutenant JAMES CLEMENT 
SuirH, Royal Fusiliers, an electrical engineer, was killed at 
the Front on March 27th. He joined the Public Schools Batta- 
hon of the Middlesex Regiment shortly after war broke out. 

Second-Lieutenant T. O. H.*Barkes, A.M.LE.E.. of the 
Punjabis, late chief electrical engineer to the Tata 
Steel & Iron Co., Bombay, died on April 12th of wounds re- 
Prior to his appointment in India, he held 


the position of engineer-in-charge at the Morley Corporation 
electricity works, and also that of electrical engineer at the 


iotherham Main Collieries. 


Lance-Corporal R. Davip, formerly an assistant at the 


Bristol depot of the Edison & Swan Co., Ltd., has received a 
letter from the Divisional Officer on active service referring to 
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M a usungulshed conduct in the field on March 19th and 20th, 


Obituary.—Mn. J. Srorr.—We regret to record the death 
of Mr.. Jones Stott, for 12 years manager of the Heywood 
Corporation electricity works. He was 42 years of age, and 
three years ago reeigned his appointinent on account of failing 
health. Death was due to heart failure. 
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NEW COMPANIES REGISTERED. 


N. E. C. T. A., Ltd. (143,669).—This company was regis 
tered on April 19th as a company limited by guarantce, but having a share 
capital of 4:4,000 in £1 shares (2,000 6 per cent. cumulative preferred). Each 
member undertakes to contribute not more than £1 in the event of winding- 
up. To enter into contracts (a) to obtain special trade discounts on the pur- 
chases or dealings of members or others, and (b) to indemnify clients of 
members or others against the supply of faulty workmanship or materials; 
to carry on, as principals or agents, the business of manufacturers, repairers, 
commission. agents, contractors or dealers in electrical machinery, instru- 
ments, appliances, wires, cables, accessories, and apparatus, electricians, elec- 
trical, gas, mechanical, or genera] engineers, &c. The subscribers (with one 
pref. share each) are: W. Cross, 7 & 9, Ridley Place, Newcastle, electrical 
engineer; P. Collinson, 3 & 5, Millergate, Bradford, clectrical engineer; II. 
Marryat, 28, Hatton Garden, E. C., electrical engineer, J. Orringe, 24, Bel- 
voir Street, Leicester, electrical engineer; W. R. Rawlings, 82, Gloucester 
Road, S. W., electrical engineer; W. A, Shaw, 107, Princes Street, Stockport, 
electrical engineer; S. H. Webb, 15, Cank Street, Leicester, electrical engi- 
weer Minimum cash subscription, seven shares. The management is vested 
1% a council, which shall consist of such persons who are existing members 
of the Central Board of the Electrical Contractors’ Association (Incorporated) 
as shall consent ta be members of the company, and act thereon. The first 
are W. Cross, P. Collinson, H. Marryat, J. Orringe, W. R. Rawlings, W. A. 
Shaw and S. H. Webb. Secretary: L. G. Tate. Registered office: 20, 
Bucklersbury, E.C. 


Mitcham Rubber Co., Ltd. (143,592).—Registered April 
13th, by Lumley & Lumley, 15, Old Jewry Chambers, E. C. Capital, £50,000 
in £1 shares. Objects: To carry on the business of indin-rubber, asbestos, 
Kulta-percha, flax hose, flax and cotton belting, lawn tennis, and ship and 
engineers’ stores, manufacturers and dealers, electricians, telegraph and elec- 
trical engineers and contractors, submarine and other cable and telegraph 
instrument manufacturers, wire drawers, wire rope makers, manufacturers 
of and dealers in pneumatic and other tires, and wheels of cycles, carriages, 
and vehicles of all kinds, &c. The subscribers (with one share each) are: 
R. M. Albery, Coombe Hill Road, East Grinstead, Sussex, gentleman; E. W. 
Hopton, Furzedown, 74, Crowborough Road, Tooting Common, cashier; H. C. 
Bouttell, 3, Ermine Road, Lewisham, S.E., clerk; F. Hopkins, 12, Holmewood 
Road, South Norwood, Surrey, secretary; E. H. Taperell, 20, Chester Road, 
West Green, N., clerk; J. E. Anstey, 31, Barcombe Avenue, Streatham Hill, 
F. X., clerk; F. G. Mathews, 116, Pendle Road, Streatham, S. W., clerk. 
Minimum cash subscription, 7 shares. The first directors (to number not less 
than three or more than seven) are to be appointed by the subscribers. The 
directors shall have the right to appoint “ departmental directors." Qualifi- 
tation, 250 shares. Remuneration (except departmental directors), 5100 
rach per annum, and 10 per cent. of the net profits, divisible (maximum addi- 
tonal remuneration, £55,000). Solicitors : Lumley & Lumley, 15, Old Jewry 
Chambers, E.C i 


Troughton & Simms, Ltd. (143,586).—This company was 
registered on April 12th, with a capital of £21,200 in £l shares, to take 
Over the business of mathematical instrament makers carried on by W. Simms 
and J. Simms, at 138, Fleet Street, E.C., and 340, Woolwich Road, Charlton, 
ns Troughton & Simms, and to carry on the same and the business of astro- 
nomical instrument makers, manufacturers of instruments connected with land 
survey, electrical, and other scientific apparatus, &c. The subscribers (with 
one share cach) are: W. Simms, 132, Shooters Hill Road, Blackheath, mathe- 
matical instrument maker; J. Simms, Craighead, Abbey Wood, Kent, mathe- 
matical instrument maker. Private company. The number of directors is 
not to be less than two or more than five; the first are W. Simms, J. Simms, 
and A. D. Simms. The first two named are permanent joint managing 
directors, subject to holding 455.000 shares each, with £1.200 per annum 
respectively, Qualification of A. D. Simms, 500 shares. Registered office: 
340. Woolwich Road, Charlton. 


Precision Screw Co., Ltd. (143,612).—This company was 
registered on April 14th, with a capital of £3,000 in 41 shares (2,000 pref.), 
to carry on in the United Kingdom or elsewhere the business of manufac- 
turers of screws, particularly screws and parts for electrical and scientific 
Instruments and small engineering and scientific apparatus, &c., and to adopt 
^n agreement between E. Homberger and F. E. Collen. The subscribers 
(with one share each) are: F. E. Collinson, 7, Hempstead Road, Waltham- 
ea N.E., instrument manufacturer; E. Homberger. 9, Hempstead Road, 
Walthamstow, N. E., engineer. Private company. The number of directors 
F not to be less than two or more than five; the first are E. Homberger and 
ee Collinson (both permanent, subject to holding £500 shares). Registered 
office: Provost Works, Macdonald Road, Walthamstow. 
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Anchor Electric Co., Ltd, (143,676).—This companv was 
registered on April 20th, with a capital of £4,100 in £1 shares (1,700 10 per 
cent. cum. pref.), to take over the business of electrical engineers, manufac- 
turers of electrical apparatus, fittings, and batteries, being a portion of the 
business carried on by A. Richmond and T. T. Rankin, C. E., B.Sc., M. I. M. M., 
NI. I. M. E., at 81, Cannon Street, E. C., together with the benefit of the experi- 
ments made and secret. processes used by the proprietors. The subscribers 
(with one preferred share each) are: A. Richmond, 81, Cannon Street, E. C., 
electrical engincer; T. T. Rankin, 81, Cannon Street, E.C., electrical engi- 
necr. Private company. The number of directors is not to be less than two 
or more than scven; the first are A. Richmond and T. T. Rankin (both 
permanent). Qualification (except first directors) £100 shares. Remuneration, 
£L cach per annum, Registered office: 81, Cannon Street, F.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Derby Lamp Works, Ltd.—Second mortgage debenture 
dated March 30th, 1916, to secure 2.000. charged on the company's under- 
taking and property, present and future, including uncalled and unpaid 
capital, Holder: W. L. T. Arkwright, Caxton House, Westminster, 


Charing Cross, West End & City Electricity Supply Co., 
Ltd. (29,122).—Capital, £2,100,000 in 130,000 pref., 130,000 
ord., 80,000 City Undertaking pref., and 80,000 City Undertaking ord. shares, 
all of £5 each. Return dated March 23rd, 1916. 80,000 pref., 80,000 ord., 
80,000 City Undertaking pref. and 70,000 City Undertaking ord. shares taken 
up. £1,200,000 paid on the pref., ord., and City Undertaking pref. ; 4:350,000 
considered as paid on the City Undertaking ord. Mortgages and charges: 
£; 1,087,178. 


Clarke, Chapman & Co., Ltd. (39,045) .—Capital, £250,000 
in 18,000 ord. and 7,000 pref. shares of Io each, Return dated March 7th, 
1916. 15,281 ord. and 6,985 pref. shares taken up; £10 per share called up 
on 3.536 ord., £2 10s. on 200 ord., and 4:10 on 4,435 pref.; C80, 210 paid; 
£:152,450 considered as paid, being £10 per share on 11,545 ord.. £7 10s. on 
200 ord., and £,10 on 2,550 pref. Mortgages and charges: £5100,000. 


Crossley Bros., Ltd. (51,970).—Return dated March 9th, 
1916. Capital at date of return, £973,700 in 40,339 pref. and 57,031 ord. shares 
of £10 each. All shares taken up; 278.200 paid on 27,820 pref.; 695, 000 
considered as paid on 12,519 pref. and 57,031 ord. Mortgages and charges: 
Nil. On March 14th, a resolution was confirmed sub-dividing each £10 share 
into ten ¥,1 shares. 


Asbestos and General Paint Co., Ltd. (formerly Asbestos 
Fireproof Paint Co., Ltd.).—A notice of the appointment of H. E. Moore, of | 
4l, Bedford Row, W. C., as receiver and manager by Order of Court dated 
April 12th, 1916, filed pursuant to Section 94 of the Companies (Consolidation) 
Act, 1908. 


Newton & Wright, Ltd.— Land Registry Charge on certain 
land in Islington, dated March 27th, 1916, to secure all moneys due or to 
become due from company to Union of London & Smiths Bank, Ltd., 455, 
Oxford Street, W. 


G. H. Turner & Co., Ltd.—A memorandum of satisfaction 
in full on April 14th, 1916, of second debs., dated April 21st. and July 12th, 
1915, securing 100, has been filed, 


CITY NOTES. : 


Mn. E. Garcke presided at the annual 


Brush meeting on April 18th. He said that, 
Electrical despite the many dithculties of the past 
Engineering year, they had maintained the improve- 
Co., Ltd. ment of recent years. In fact, the gross 


profits were a little larger, being £61,800, as 
against £60,800 in 1914, but general charges had been £1,200 
higher, and £1,200 more had been spent on maintenance and 
plant and buildings; so that the net distributable profite for 
1915, after paying debenture interest, were £17,300, compared 
with £19,100 in 1914. Out of this they proposed to write off 
for depreciation £8,000, to put £5,000 to reserve, to pay an 
extra 4 per cent. on the second prior lien loan debenture stock, 
which would require £2,000, and would make a return of 
l) per cent. for the year on this stock, and then to increase 
the carry forward by £2,200, which would then stand at 
£9,321, equal to about 9 per cent. of the ehare capital. During 
the year they had spent £31,902 on capital account 1n con- 
nection with Government contracts on which they were 
ergaged. This expenditure was anticipated and referred to 
last year, and it was then stated that they would have to 
issue the balance of the second prior lien debenture stock in 
order to provide the necessary funds. They had obtained the 
consent of the Treasury to make the issue. In view, how- 
ever, of the fact that they were paying 10 per cent. per annum 
on this stock, and that the present was not a good time to 
make issues of capital on the most favourable terms, they 
were postponing this issue as long as possible. Meanwhile, 
they were utilising their profits and temporary loans to pro- 
vide the cash for capital expenditure. That was obviously 
better finance than to raise capital at & high cost in order to 
pay dividends, and the directors were glad that the share- 
holders at the last meeting approved the course recommended 
not to commence the payinent of dividends on share capital 
during the war. They might, however, have to issue some 
more debenture stock, although they would postpone doing 
so as long as possible. In addition to other things, they had 
turned out a large quantity of transport material ae well as 
turbo-generators, motors, and transformere. Although the 
net profits had not been quite up to those of the previous 
year, due to the fact that they had to some extent had to 
bear the brunt of higher wages and a largely enhanced cost 
of materials, it was satisfactory to feel that their work had 
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been of national importance. With regard to the Ljungstrom 
turbine, the performance of this machine continued to be 
hichly satisfactory, Naturally, some of the directions in 
Which they looked for orders for this class of plant were closed 
fur the time being, and development had to some extent been 
retarded, but during the year they had provided Ljungstroin 
sets to the Government and munition works, as well as to 
electricity supply stations and industrial undertakings, and 
In every case with gratifying results. Ljungstrom sets of 
larger size were now in course of installation. Orders were 
in course of execution for Japan and New Zealand. Whilst, 
ws he had already said, the home market was at present 
necessarily restricted, the Swedish Ljungstrom Co. had made 
phenomenal progress, and found itself for the time being 
unable to cope with the demand which had arisen for 
turbines of this design. The figures representing the out- 
put of turbines by the parent coinpany, as well as the Brush 
Co., were really very remarkable. It now amounted to 
132,000 kw., thus showing that the Ljungstrom turbine had 
passed completely out of the experimental stage. Their own 
arrangements for the manufacture of this turbine, with its 
auxiliaries, on a more extended scale, were well forward, and 
would have been complete in normal circumstances long 
before this, but owing to the abnormal conditions prevailing, 
the delivery of soine of the new machine tools on order had 
been unavoidably delayed. However, they were already reaping 
some of the benefit they hoped ultimately to enjoy by the 
installation of this new tool equipment, and he hoped that 
before long tools for the whole sequence of their manufactur- 
ing operations would be available. 

Mr. B. S. BroaDHtrst (managing director) seconded the 
motion, and the report was adopted without discussion. 


At a meeting of debenture stockholders 
South Metro- held on April 19th, Mr. H. R. Breton 
politan Electric presiding, a resolution was passed making 


Light and certain modifications in the provisions of 
Power Co., the trust deeds in order to more clearly 
Ltd. define the obligations of the company 


thereunder with regard to setting aside 
sums to depreciation, &c., and, according to the Financial 
Times, to put an end to questions which have arisen. Mr. 
Beeton said that his co-trustee and himself believed. that 
the resolution would enhance the credit of the company and 
contribute to the prosperity which, he felt sure, they all 
agreed was now fully assured. The chairman of the company 
seconded the resolution. 
The total receipts for 1915 were £45,312, 


Cuba and the expenses were £29,121, leaving 
Submarine £16,190, plus 47.891 brought forward. 
Telegraph Several of the cables were seriously affected 
Co., Ltd. by earthquakes, eyclones; and other causes 


during the vear. necessitating heavy ex- 
penditure both of cable and for steamer hire in repairing 
same, amounting to £13,655, which has been charged against 
revenue. £2,500 has been placed to pension fund, and after 
paying 10 per cent. on the preference shares, less income-tax, 
and 5 per cent, on the ordinary shares, free of income-tax, 
47,581 is to be carried forward. Annual meeting: May 3rd. 


The profit for 1915 on trading accounts, 

Johnson &e., after making provision for bad and 

and Phillips, doubtful debts, and after charging to 
Ltd. revenue upwards of £9,000 for mainten- 

ance of buildings, plant, &c., was £69054, 

plus £24,206 brought forward, less the dividend paid in April, 
1915, 48.750. Remuneration of directors, &c., absorbs £1,955; 
debenture interest £5,727; debenture sinking reserve fund 
47.182; second debenture interest £2,500; depreciation on 
machinery and plant, &e., £12,149; interest on loan £1.06; 
reserve account £20,000, to meet contingencies in connection 
with the war; leaving available £34,050. After paving 5 per 
cent. dividend. on the ordinary. shares, 48.750. £25,300 is to 
be carried forward. The business has been a“ controlled 
establishment” since August last. Annual meeting: Yes- 


terday. l 
The gross earnings for the year 1915, in- 
Oriental eluding dividends and interest from subsi— 
Telephone diary companies, amounted to £90,631, 
and Electric plus & 15.481 for payments made under the 
Co., Ltd. deal of compromise dated June 9th. 1915, 


and the balance brought forward £56,136, 
making £162.218. Working expenses, maintenance, &., ab- 
scrbed £38,055, depreciation of securities £5,500, interim divi- 
dends, debenture interest, and redemption charges £18,568, 
leaving 490.726. After paving the final dividends of 3 per 
cent. on the preference and 6 per cent. Gnaking 10 per cent.) 
on the ordinary shares, £70,000 is transferred to, reserve 
account, 2.000 to staff pension fund, and 415.467 is to be 
carried. forward. The exchanges worked by the company 
continue to expand and show improved revenues. Under- 
ground cabling extensions are in progress at Singapore and 
Madras, from the operation of which additional revenue will 
accrue to the company. The Indian local companies show 
coveiderably increased revenues for the past vear. The Bengal 
Telephone Co., Ltd., has paid the same dividend as for 1914, 
viz., 7 per cent. In order to provide permanent quarters for 
increasing business, the directors of that company have 
decided to purchase a central eite in Calcutta, and intend. to 
erect a suitable building thereon, in which will be installed a 
new switchboard equipment. Additional share capital will be 


issued to meet the necessary expenditure, and this compan« 
will take its proportion of the issue. The Bombay Co. lh: 
paid a dividend of 20 per cent., as against 16 per cent. 6: 
1914. The amount of the dividend in both instances has be: : 
included in the accompanying revenue account. Both tie 
Telephone Co. of Egypt, Ltd., and the China and Japan Tei- 
phone & Electric Co., Ltd., have had a satisfactory vear: ih- 
former continues to pay the previous rate of dividend et l. 
per cent., and the latter 10 per cent., as against 5 per cer: 
for 1914, which have also been brought into the teven: 
account. The annual meeting was held on. Wednesday. 


The capital expended during 19015 We 


Potteries £532. The revenue was £136,107, te 
Electric traffic receipts at £119,572 showing an ub. 
Traction vance of £4,789. After deducting expen=-. 
Co., Ltd. including* £11,269 for debenture and etke. 


interest, the balance is 440.872, as agains: 
£35,825 for 1914. There is to be placed to reserve £8,035, ara 
to renewals £10,000; preference dividend 5 per cent., require 
412,250; 3 per cent. dividend on the ordinary shares amount 
to £7,350, and £4,935 is to be carried forward. The reser: 
now stands at £36,824, and the renewals account at 435.7. 
The tramway and omnibus receipts for the second half of th- 
year showed satisfactory increases. Owing to labour sherti,- 
through the war, working conditions were exceedingly dn- 
cult. The negotiations with the Stoke-on-Trent Corporati > 
for the postponement by the Corporation for a definite peria.. 
of their rights to purchase certain portions of the company: 
undertaking, have not so far resulted in agreement. Anne 
meeting: May Ist. i 
For the year 1915 there was a net pred 
Willans and of £16,726, after payment of debenture ir- 
Robinson, terest, provision for depreciation of plant 
Ltd. and machinery and revaluation of stock. 
allowances to employés on active services. 
as well as special provision on account of outlays and comin ar 
ments arising from war conditions. The company was ani; 
the first to become a "controlled establishment” under the 


Munitions of War Act. 1915, i.e., from July 12th last. Durr: 
the year the Queen's Ferry works were disposed of. In I1 


the majority of the ordinary shares were acquired on terr» 
by interests whom Mr. H. Barber represented. An ops- 
tunity has arisen by transfer of the greater part of suc 
interests of introducing additional parties. The A cut- 
sider this will be advantageous to the company’s interest. 
and a resolution confirming the conditional release of Nr. 
Barber from his covenant not to transfer the shares will i 
submitted to the shareholders for approval at the meeting t- 
day. Warrants will be issued covering the dividends on A’ 
and B” preference stocks, and interest on the funding cert 
ficates. A dividend for the year of 10 per cent. on the ordin: 
ehares is recommended, leaving a balance of £8,776. Of tke 
it is proposed to carry £7,099 to the reserve fund, and v 
distribute £1.677 among the holders of B” stock and ori» 
nary shares in manner provided by the Articles. 


Mn. P. D. Tuckert, presiding at t^ 


Urban annual meeting on April 12th, referred : 
Electric the effect of the drastic lighting restnetu: - 
Supply Co., und of consumers’ economy on the heit- 
Ltd. ing revenue, also to the heavy increase it 


cost of materials, especially coal, what 
was up by 48.868, or about 30 per cent., while the quant 
was often inferior to that of similar class coal prior to ti 
war. They had been deprived of the services of many oi tter 
ost experienced and highly-trained men at a time whee 
they could least afford to lose them. Over 150 men had cr- 
listed, and allowances had been made. Considering all th= 
adverse circumstances, it was fortunate that they had so lit!“ 
less profit than a year ago. Both the profits earned at ttr 
various works and the net profit balance were less than 4% 
below the 1014 figures. They had placed £9,389 to reserve i~ 
depreciation, as against £10,904 in 1914. The item invest: 
ments now stood at £178,531, as a large part of their advar:- 
to the Cornwall Co. had been converted into shares ef the! 
company. They had connected the equivalent of an additict « 
81,086 lamps, a 10 per cent. increase, of which 83 per cent 
represented power, a much larger proportion than in preview 
ears. These additional connections had entailed a cap: 
expenditure of £31,846, which was largely met from the pr- 
ceeds of the Cornwall Co.'s debenture issue made last Mav 
This vear new connections and capital expenditure wouk! te 
materially reduced, as they were not in a position to fins:«c 
anv large developments in these difficult times. In regard t» 
their different undertakings, Hawick and Grantham k= 
largely saved the situation, the former owing to the active 
of itx mills, and the latter owing to its military camp. Gloss 
and Twickenham showed useful increases of £700 and f> 
Ile very much hoped that Twickenham, with its largely i 
creased power load, to provide for which the greater part dd 
last veur's capital expenditure was incurred, would show a 
further large increase of profit during the year, for he feu! 
that it might be the only undertaking from which they wel 
receive any considerable increase, most of the others her? 
likely to be increasingly affected by the adverse eorditi 7- 
already mentioned, and particularly by the inerease in t. 
price of coal, which was now substantially higher than ios 
vear'4 figure; indeed. the difficulty had been to net cos. a 
all. The whole situation wae a most anxious one for all tvs 
coal-users, and he doubted whether there was much prespe 
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of any materia) rdiet whilst the war lasted. They had been 
reluctantly compelled in good many instances to make some 
increase in their rates OL charge, but how far it would com- 
pensate them it was impossible to forecast, for it was one of 
the peculiar characteristics of the business that, owing to the 
altogether disproportionate ratio which capital and standing 
charges bore to running costs, a rising or falling revenue Was 
not accompanied by a corresponding increase or decrease in 
the costs of production. In other words, loss of revenue 
largely represented loss of profit, just as an expanding revenue 
largely represented increased profit. It was a most satisfac- 
torv feature in norma] times, and a correspondingly unsatis- 
factory one in abnormal times. It had beeu a great dis- 
appointment that the Cornwall Co.'s extremely gratifying pro- 
gress should have been interrupted so unfortunately, but it 
was directly attributable to the war conditions, and particu- 
larly to the fact that half the active mining population had 
gone to the Front, where their expert knowledge was no 
doubt of the utmost value in trench warfare. ‘The increased 
demand for power, which the various war activities had 
brought about, and which had been a marked feature of the 
year, had materially contributed to prevent the results shown 
y several of the towns being worse than they were, whilst 
Stamford and ‘Twickenhain’s improved results were almost 
entirely due to increased power load. Amongst the many 
uses to which the supply of power was being directly put ‘for 
the purposes of the war were the manufacture of shells, 
grenades, fuses, stretchers, motors, motor cycles, motor lorries, 
and propellers, whilst wolfram from the mines supplied by 
this company in Cornwall constituted a most important 
element in the manufacture of high-class steel. With their 
street and shop lighting practically gone for the time being, 
and with lighting consumers generally economising, the light- 
ing revenue, in spite of additional connections, was in many 
cases substantially reduced; and when they combined with 
this an abnormal war expenditure of some £11,000 or £12,000 
it was not at all surprising that some of the towns showed 
worse results than for the previous year. Speaking broadly, 
the towns which had suffered most had been those which were 
most largely dependent on a lighting load, such as Weybridge, 
whilst the towns which had benefited most were those with 
an industrial population and & power load like Hawick. 
Glossop's improved profit was almost entirely due to the im- 
proved earnings of its tramway, which had greatly benefited 
b; the prosperity of the industrial population it served. 


The report for 1915 states that the net 
revenue, after providing for administra- 
tion expenses, bad debts, and all necessary 
depreciations, amounts to £38,713, plus 
£20,513 brought forward, making £59,226. 
The board proposes a dividend of 7 per cent. for the year on 
the ordinary stock, to set askle as special provision for bad 
debts £5,000, income-tax £5,000, and to carry forward £18,387, 
The persistence of unfavourable trading conditions in the 
Argentine, aggravated by the prolongation of the European 


River Plate 
Electricity 
Co., Ltd. 


war and the great rise in freights and cost of materials, has, 


as in the previous year, adversely affected the net results. The 
continuance of hostilities has also prevented the payment of 
Interest upon the 5 per cent. obligations of the German Trans- 
Oceanic Electric Co., of Berlin. It has lkewise prevented 
the eighth annual payment of £2,300 due upon April Ist, 
1916, on account of the amortisation of the 5 per cent. obliga- 
tions being made. No dividend is included in the year’s 
receipts upon the 21,000 £1 shares of the Argentine Elec- 
tricity Co., received in connection with the sale of Tucuman, 
but upon the issue of that company’s report. due shortly, it 
is expected that a small dividend will be declared. The im- 
portant capital improvements and extensions at Ensenada 
and La Plata in progress during the last two or three years 
are now satisfactorily completed. No further capital expendi- 
ture of any moment is in contemplation. The further 25.000 
£l preference shares and 95,000 £1 ordinary shares issued in 
1914 are now fully paid and have been converted into prefer- 
enc; stock and ordinary stock.—Financial Times. 


. Calcutta Tramways Co., Ltd.—The revenue, including 
interest on investments and deposits, less interest on loans, 
and the balance brought forward of £7,566, amounts to 
£116,736. A final dividend of 6s. 6d. per share is proposed, 
making 9} per cent. for the year, transferring to reserve for 
depreciation, &c., £15,000, contribution to staff provident fund 
£1,309, leaving to be carried forward £6,812. 


Colombo Electric Tramways and Lighting Co., Ltd.— 
The directors announce a dividend of 10 per cent., free of tax, 
for 1915; £15,000 is put to general reserve and renewal fund, 
which has been dealt with by writing off 43.000 from the 
special renewal fund, and £8,165 is carried. forward. 


Bath Electric Tramways, Ltd.—The accounts for 1915, 
after providing for the preference dividend and sinking fund 
instalment, show an available balance of 48.486, which the 
directors recommend (says the Financial Times) should be 
carried forward to augment the reserves available for the 
Purposes of depreciation and renewals. : 


Rees Roturbo Manufacturing Co., Ltd.—The available 


profit for 1915 is £30,419, of which 48.000 is put to deprecia- 
tion and £12,000 to reserve, £10,419 being carried forward. 


An Austrian Cable Works.—The Felten & Guilleaume 
A. G., of Vienna, reports gross profits of £145,000 for 1915, as 
contrasted with £106,000 in the preceding year. After defray- 
ing general expenses and making provision for depreciation, 
the accounts show net profits of £105,000, as against £57,000, 
and a dividend is proposed at the rate of 12 per cent., as com- 
pared with 10 per cent. in 1914. The prospects for the current 
year are declared to be favourable, as work is on hand for a 
long time forward, both in the electrical works at Vienna and 
the iron and steel works in Styria. 


Capital Reduction.—British Uralite Co. (1908), Ltd.—A 
petition for confirming the reduction of capital from: £142,500 
to £91,575 is to be heard on May 9th. 

Montreal Light, Heat and Power Co.—A dividend of 23 
per cent. is announced for the quarter ended April 30th. 


Kaministiquia Power Co.—.\ dividend of 13 per cent. has 
been declared for the quarter ended April 30th. 


STOCKS. AND SHARES. 


TUESDAY EVENING. 

The Stock Exchange has searcely got back into its full 
swing of business, and the influence of the Easter holidays 
reimiins apparent in most of the markets. Ihe political 
crisis of last week had no effect upon quotations, and the 
only effect which such matters are having upon the world of 
finance is to be seen in New York, where prices came down 
sharply upon the innocent statements as to another last Note 
to Germany. In the electrical sections, the principal feature 
is the further progress of telegraph stocks and shares. It is 
extremely difficult to get the offer of any reasonable amount, 
and other groups outside the Eastern have begun to share 
in the strength initiated by the dividends recently declared 
by the latter. 

The good prices reached by the Underground Electric 

stocks have barely been maintained, though the market in 
them as a whole is not a bad one. There is considerable 
curiosity felt as to the reason for the still-unexplained rise in 
Metropolitan Consolidated stock, which gained another point 
just before the holidays. Districts keep steady, but Under- 
ground Llectrie income bonds eased off a trifle. 
. Many people are asking whether they are entitled to claim 
Income-tax in respect of the Electric Underground income 
coupons, seeing that these are paid free of tax, which is 
deducted by the company before it distributes the dividend. 
Those people, however, who are entitled to relief should 
apply to the bank for an income-tax certificate when they 
are presenting their coupons for payment; and the bank will 
hand them a certificate somewhat similar to that which is 
given in cases where dividends are paid less tax, this certifie 
cate being accepted as a voucher by the Inland Revenue 
authorities, as entitling the holder of it to claim what may 
be due to him. 

We believe that some little question arose between the 
bankers, the Underground Electric Railways Co., and the 
Inland Revenue authorities as to the proper procedure to be 
employed in this case; but the points of difference have now 
been adjusted satisfactorily, and, ae we have already said, 
bondholders who are entitled to return of tax Should ask for 
a voucher at the time thev present their coupons. 

Eastern ordinary has followed up its 9 points rise of last 
week with a further advance of 24, and the improvements in 
"China" and Western Telegraph shares have been carried 
further. Indo-Europeans are good at 52, on the declaration 
of the usual dividend of £2 128. 6d. per share, making 65s. 
for the year, the announcement being couched in an unusual 
way. Instead of this dividend being declared as the final for 
the year, the company calls it an interim dividend, which 
naturally gave rise to some hope that there mizht be a little 
extra to come when the vear's accounts could be made up 
and properly adjusted. Apparently, the company has not yet 
received its final accounts for the year from the various out- 
lying parts of the world which it serves; and it may be, of 
course, that the present interiin dividend may also prove to 
be the final in respect of 1915. 

Electricity supply shares are distinctly better, there being 
rises in nearly half-a-score of the leading issues. It would 
appear as though this department, the Cinderella of the indus- 
trial market, were at last to receive a little attention from 
investors, and that the attractions held out by good yields 
were not to be entirely overlooked, after all. For improve- 
ment to come in the shares of illumination companies just 
when the days are growing long is a novelty. We have men- 
tioned from tiine to time recently that shrewd people have 
been trying to get the offer of ehares, but without meeting 
any noticeable success; evidently some of the inquiries have 
crystallised into transactions, for the supply of stock. now on 
offer in the market is more than usually limited. At the 
same time, it has to be borne in mind that the market is at 
all times a narrow one, and that it takes comparatively little 
either of demand or supply to cause prices to move. 

Some of the manufacturing shares are better, too. Edison 
and Swan (£3 paid) have risen a florin. Electric Construc- 
tions are 6d. up, and General Electrics gained 4. India- 
Rubber shares, still called Silvers” in the Stock Exchange, 
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are 10s. better at their par value of £10. Cable manufactur- 
ing shares, as a whole, have followed the lead set by the 
cable market; and Henleys at 144 are ex the dividend of 
178. 6d., therefore showing a net gain of à on the week. The 
only exception to the etrength of this section 1s a fall of 1/16 
in British Westinghouse preference. Most of the chemical 
shares are good; Castner-Kellnere, for instance, at 3l are 
2s. 6d. up. 

Brazil Tractions are quoted ex a dollar dividend this week, 
allowing for which the price is 24 higher. The Stock Ex- 
change calculates that the company may now be regarded as 
upon a 4 per cent. basis, so far as the common shares are 
concerned; eo that at the present price the return works out 
to about 74 per cent. on the money. The Colonial and foreign 
shares as & whole are steady, Mexicans once more having 
sunk into suspended etagnation. The movements of the 
American troops on the frontier, and in Mexico itself, are 
watched with a languid interest; and President Wilson, deep 
in the throes of another Note to Germany, cannot be expected 
to find time to deal with such a trifle as Mexican settlement. 

The rubber market keeps firm, and the steady outpouring 
of excellent Spring dividends and reports is sufficient to 
command the attention, interest, and money of a wide circle 
of speculative investors. The. price of the commodity does 
little to help values, but nowadays this is treated with com- 
paani indifference, seeing that were rubber to drop to 

alf-a-crown per lb., most of the producing concerns would 
still make large profits. In the metal markets, copper shares 
are mostly strong, but there is not much doing in these; 
while the armament division is disposed to be a trifle heavy. 


— 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELEOTRIOITY COMPANIES. 
Dividend Price 


— April 25, Rise or fall Yield 
1914. 1915. 1916. this week. Pp. c. 


Brompton Ord m .. 10 10 6 = £7 8 2 
Charing Cross Ordinary NE b 6 = 1 18 10 
do. do. do. 44Pref.. 44 4 8 = 618 6 
Chelsea .. 82 $5 S. b 4 t — 6 8 1 
City of London Js t 9 8 13 +h 618 4 
do. do. 6 per cent. Pref. 6 6 103 + 617 1 
County of London s m 7 7 1 + 613 4 
do. 6 per cent. Pref. 6 6 1 + 611 1 
Kensington Ordinary .. . 9 7 b — 4 7 0 0 
London Electric .. M i 4 8 1 If 764 
do. do. 6 per cent. Pref. 6 6 4 * 11 2 
Metropolitan ES us si a 8 9i = 664 
do. 43 per cent. Pref. 4$ 8 - 710 0 
St. James’ and Pall Mall .. 10 8 6 +b 618 4 
South London .. i 5 b 9i — 8 18 10 
South Metropolitan Pref. ba 7 1 1 = 614 0 
Westminster Ordinary .. 9 7 6 *1i 516 8 
TRLEGRAPHS AND TELEPHONES. 
Dividend, 
1914. 
Anglo-Am. Tel. Pref. š 6 99 +4 618 
do. f. . 83/6 21} +43 718 6 
Chile Telephone .. a 8 ej = 6 6 6 
Cuba Sub. Ord. . : 5 7 — 6 9 »0 
Eastern Extension 7 14i +} *6 12 4 
Eastern Tel. Ord. - 7 1424 +2 *b 12 4 
Globe Tel. and T. Ord. .. 6 114 + *6 4 4 
do. Pret. 6 10$ t 513 5 
Great Northern Tel 22 853 — 6 48 
Indo-European .. >s 18 52 — 6 5 0 
Marconi vs as 5 2 + 19 0 
New York Tel. 44 m 4à 1 =. 49.4 
Oriental Telephone Ord. 10 24 — 5 6 8 
United R. Plate Tel. ; 8 6 — *6 18 4 
West India and fang x sa 1 1 + 7 9 110 
Weatern Telegraph =. fa SQ | 14 + i »5 12 4 
Home Rails. 
Central London, Ord. Assente es 4 673 — 5 8 6 
Metropolitan aD e 955 x 1 964 +1} 815 6 
do. District  .. 2 .. Ni 194 — Nil 
Underground Electric Ordinary  .. Nil 18 — Nil 
o. do. "A" .. .. Nil f- — Nil 
do. do. Income e 6 83} — 3 *6 19 0 
Foreign Trams, &0. 
Adelside Sup. 6 per cent. Pref. oe 6 4 — 6 3 1 
Anglo-Arg. Trams, First Pref. su 51 — 7 6 8 
do. and Pref. .. ; 53 — 8 8 0 
do. 6 Deb. oe ee 6 178 — 6 8 2 
Brazil Tractions .. m ss ; 4 654 xå +2% 7 4 2 
Bombay Electric Pref. .. x . 6 103 — 617 8 
British Columbia Elec. Rly. Pfce. 5 58 - 988 
do. do. Preferred... — 87 — Nil 
do. do. Deferred .. — 88 — Nil 
do. do. Deb. 43 62 xd — 6 17 1 
Mexico Trams 5 per cent. Bonds — 40 — Nil 
do. 6 per cent. Bonds — 12 om Nil 
Mexican Light Common s .. Nil 90 — Nil 
do. Pref. ee oan ee Nil 82 — Nil 
do. Ist Bonds ws e — 89 — = 
MANUFACTURING COMPANIES. 
Babcock & Wilcox " si .. 14 23 — 6 18 
British Aluminium Ord. Ss m 5 $2/- xd — 6 7 8 
British Insulated Ord. .. za .. 15 104 — 7 910 
British Westinghouse Pref. .. = 73 2 — 1 7 5 2 
Callenders .. us "T Ja . 15 11 — 610 6 
do. 5 Pref. ES T "s 5 4 — 5 17 8 
Castner-Kellner .. = i . 20 k +h 6 8 0 
Edison & Swan, 1 e .. Nil 9. t 9J- Nil 
do. do. fully paid .. Nil 11 = Nil 
do. do. ö per cent. Deb. 5 51 — 816 8 
Electric Construction .. zs . 6 16/- 4 6d 710 0 
Gen. Elec. Pref. .. vs as . 6 98 + | 6 4 8 
Henley - ea ie xd . 390 149 + *6 18 0 
do. 4à Pref. oe ee ee ee 43 4 mE 6 12 6 
India-Rubber s ex 25 10 10 +à 10 0 0 
Telegraph Con. ee oe ee ee 20 854 — +6 18 4 


* Dividends paid free of income-tax, 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary acoording to quantities and other circumstances. 


Wednesday, April 26th. 


| Latest Fortnight's 
CHEMICALS, &c. Price. Inc. or Dec. 
a Acid, Oxalic .. per lb. i 18 ee 
a Ammoniac Sal " s da " £70 ee 
a Ammonia, Muriate (large crystal) per ton £64 ee 
a Bisalphide of Carbon  .. M i 228 ee 
a Borax ka = es s " £38 ae 
a Copper Sulphate ... .. e en £19 8 
a Potash, Chlorate .. ae .. per lb. 27/6 na 
a 9 Perchlorate . ve 77 2/- ^. 
a Shellac - si Bs S percwt. 9. ea 
a Sulphate of Magnesia  .. .. per ton £18 - ee 
a Sulphur, Sublimed Flowers. m £14 ss 
a E Lump... " us $5 £9 ee 
a Soda, Chlorate .. x .. per lb. 1/43 <ë 
a „ Crystals i Mie .. per ton 120/- os 
a Sodium Bichromate, casks .. per lb. as os 
METALS, &c. 
c Brass (rolled metal 2 to 12. basis) per lb. 1/4§ to 1/4 14. ine. 
c „ Tubes (solid drawn) és j d to an 
» Wire, basis .. " dcs » 1/43 to 1/6 id. ino. 
c Copper Tubes (solid drawn) "s 1/1 to 1/7à à ine. 
E „ Bars (best selected) .. per ton £154 
g 77 Sheet oe ee en 99 £154 £6 ino. 
g Rod ee ee ee ee ,? £154 £6 inc. ' 
d „ (Electrolytic) Bars Ae si £141 ai lee 
d 97 [1] Sheets. ee ?? £159 £6 
d „„ s Rods ae j £142 EG ine. 
d ; H.C. Wire per lb 1/58 dd. fac, ' 
f Ebonite Rod se ee ee ?) Bj- ee 
f ” Sheet ee oe os 39 2/6 ee 
n German Silver Wire 5% s T 2/2 és 
A Gutta-percha, fine. M oe T 6/10 a 
h India-rubber, Para fine .. ag 15 2/114 Md. dec. 
í Iron Pig (Cleveland warrants) .. per ton 95 / ec 
» Wire, galv. No. 8, P.O. qual. ñ £3 e» í 
g Lead, English Pig .. iv ae " £85 10 5/- ine. 
g Mercury ug ^ dus .. .. per bot. £16 19 6 to - 
£16 16 "S 
e Mica (in original cases) small .. per Ib. ŝa. to 8/- os 
e „ ” » medium " 8/6 to 6j- 2 
e EU LES Y large ee » 1/6 to 14- & ap. ee 
d Silicium Bronze Wire $3 .. per lb. 1 oe 
r Steel, Magnet, in bars .. per ton — 
g Tin, Block (English) ; s n £205 to £206 l to Zàino. 
n „ Wire, Nos.1tol6 .. .. per lb. 2/11 ee 


—— 3 — —ä UID 
Quotations supplied by : 
g James & Shakspeare. 
h Edward Till & Co. 
i Bolling & Lowe. 
| Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons. 
r W.F. Dennis & Co. 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


Canadian General Electric Co.—The accounts for 1915 
show a profit of $1,219,513, and after deducting interest and 
$416,222 for depreciation, there remained a net profit of 
$764,378. Dividends of 7 per cent. have been paid on both 
the preference and ordinary shares, leaving a surplus of 
$66,356, increasing the undivided profit brought down to 
$1,007,119, out of which $300,000 goes to reserve, raising that 
fund to $3,000,000, and $707,119 remains to be carried over. 
-—-Financial Times. 


Stock Exchange Notice.—The Committee has crdered the 
undermentioned to be quoted in the Official List :— 
Barcelona Traction, Light & Power Co., Ltd.—London scrip, fully paid, for 


£436,700 7 per cent. 50-year prior lien“ A“ bonds. 


British Coalite Co., Ltd.—A financial daily states that the 
sale of the company's land at Barking has now been com- 
pleted, and that out of the price received the first mortgage 
debentures are being paid off. 


American Telephone and Telegraph Co.—The net carnings 
for 1915 were $41,117,487, an increase of $539,510. "Ihe in- 
terest charges were $6,498,819, and dividends at the regular 
rite of & per cent. per annum, $29,100,591. Of the resulting 
balance there was carried to reserves 92.500.000 and to éur- 
plus $3,013,046. The indebtedness of the company was re- 
duced during the year by $50,963,560. 


Direct United States Cable Co., Ltd.—The accounts for 
the year ended at March, 1916, show that the reserve fund 
account balance is £487,705, an increase of 410, 719. A fourth 
and final dividend of 2s. per share (less tax) is announced, 
making a total of 4 per cent. for the year. Annual meeting: 
May 2nd. 


Calcutta Electric Supply Corporation, Ltd.—The directors 
recommend a final dividend on the ordinary shares at the 
rate of 11 per cent. per annum for the half-year ended De- 
cen:ber, 1915, making, with the interim dividend, 9 per cent. 
for the year. £52,000 ie placed to the credit of the deprecia- 
tion and renewals fund, and £10,000 to reserve, the same as 
in the previous year. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MARCH, 1916. 


THE returns of electrical exports aud imports for the month of "Telegraphi» and telephonic exports were also cors:derably in 


"em Mirch show increased values in nearly all sections of the table. advance of the February figures. 
The exports reached the respeotable total of £432,396, as com- Electrical mashinery imports remained practically stationary 


with £396 483 in February ; the imports were valued at and cable imports declined, while telegraphic, telephonic and glow 
£196,231, as against £182,222 in the previous month, while the lamp imports (from Holland) advanced oonsideràbly in value, 
re-exporta, at £17,383, were also oonsiderab!y in advance of the as compared with February. 


February figures. Ganerally speaking, all ihe sections of the Our best customer during the month was Iadis, followed by 
exporta, exoept ee exports, bakai at a higher mom in France, ee as usual, Australian purchases reached a oonsider- 
the previous month, the most noteworthy figures being, however, abl; value 
: for cable exporte, which were valued at £111,C31 for the month, The total value of electrical material received from the United 
an exoeptionally high value. States during the month showed an advance on the previous month. 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. 
3 | £3. /8 ER » E 
9 3 | ee 232353 E o g $ i . jia c| BE f 253 c 
1 ! 4% gee E42) 2 „ $8 3 j sis igj 
Destination of exports an country consigning EFE FE 282 $8 $28 FE 22 ERE 8 8 8 5 P E 
. S| pag „ 1^ „„ s 82 335 
é con oh * om — = i on E 
B EP la & MR a 3 8 du 822 
| DUM à | & 42 | ^5 , & & | £ 4 £ 2 & & 14 
Russia, Sweden, Norway and Denmark... | 1,209 | 5,133 400 229 | *. | 1,923 13.269 26: 60 1,4355 6,974 35 
German West Africa ... ae Ses 958 50 wae "e NECS m "D NET ees 5 
Netherlands, Java and Dutch ‘Indies see 163 11.773 1,231 30 | 181 wee 4 9,449 1590 197 8 , 2,673)11,622 | 31,485 
Belgian Congo. en ees 62 0 0 wae eee ees 60 eee e | 2 0 see 21 eee eee i 120 eee T 201 E 
Franoe ... ese as eee ene * | 2,423 111 708 959 121 220 | 6,902 10, 297 127 17 10,590 8,505 | 40,910 
Portugal sas sss 170 | 1466 | ... 60  .. 267 | 2,001 I5. a 66 710 1.518 6,273 
Spain, Canary Isles snd Spanish N. Africa... 362 T 205| ... | ses F60 | 1,723 55 86 10 56 62 3121 
Switzerland, Italy and Austria-Hungary ... | 1,677 123 628| .. | ‘ee 6*5 | 2,604 1933 ... 48 i 50% 2,061 | 8,569 
Greece, Roumania, Turkey and Bulgaria . oad s e. 11,500 ies 35 Ps Sas T x ss 1.535 
Channel Isles, Gibraltar, Maltaand Cyprus... | 90 | 6900 | 4% 566. . | 108 120 | . 231| 499 8,053 
| l 
U.S.A., Philippines and Cuba ue cawd 977 4 28'| 100! ..| sae 2,25%... 261 | 8,295 
Canada and Newfoundland ... ds. eee 198 14 10&| 204 us 79 | 1.393 sss 407 | coe 24.902 | 27,305 
^ British West Indies and British Guiana eee 33 i 169 35 76 ^ eve. 211 eee eee | ese i eee 46 670 
v Mexico and Central America ee eve 2 64 85 — iss 22 | ... ids e` ld) 66 171 
| Peru and Uruguay ... one $58 See 43, 313 19 ni 381 ves 161 ssi | 63] e 970 
: Chile eee eee i eee eee eee ees 136 89 65 71 | ee 117 * 427 l 216 163 412 | 50 730 3,366 
Brazil .. see 00e q .4. | 200 456 278 25 65 1156 | 16] 697 10 .. 25 | 3,052 
Me Argentina. -T 1,148 8 195 280] 686 602 | 5,142 377 751 86 3,61] 771 21,656 
i . Colombia, Venezuela, Fousdor and Bolivia... me 28% | ... ap qd" a js 140 "^ sis vis | 9) - 514 
z Egypt, Tunis and Moro. .. 67 | 1,253 a} 12 e | 424|. 115| 689 156 71| 694 | 3,356 
4 British West Africa [Ir eve i eee [Ir 33 303 2 112 e 47 172 ees 132 36 \ 97 1,025 1,959 
T Rhodesia, O. R. O. and Tranbvaal  ... eos | 1,148 | 8473 | 339) 1,434 8 625 | 3,863 333} 354 17 340 383 | 17,309 
Cape of Good Hope ese nee ce | 813 4583 146 527 | 100 | 1,350 1.338 5 1,540 | ... 1,9380 61 | 12,31 
T. * Natal [rri II) see see 23 5,166 343 103 | 30 49 3,444 t 12€ 814 TY] { 253 eee 10,844 
: Zanzibar, Brit. E. Africa, Mauritius & Aden | 202 | 321 81; 353 .. 32 | 699 16} 66 .; 52 93 1,865 
Azores, Madeira and Portuguese África  ... 8 60 38 1500 iss 127 922 hss FEM 65 433 
es, 4 French African Colonies and eee eee e.. . ese eco s eae 66 eee eee eee | eco 0 66 
P Persia eee eee see ees one eee 158 116 62 ee TI 606 eee eas | 175 eee 1,117 
| | | | | 
China and Siam ese ase 0 nse 291 952 | 438 426 61 1.326 1,243) 1,455 51 5. 434| 117 | 6,794 
Japan and Korea se — e . 403 . 64 95 1,358 1.840 100 441 | ..| oee 11,798, 5999 
India ... "m eee - . . | 4,469 116,651 2.627 3,659 108 | 1,888 (15,695 1,493 4,029 315 3, 285 1.999 | 55,621 
Ts | Ceylon eae eos eee 184 24 56, 180 : soo 123 j 316 TT 26 eco, 15 coe 918 
: Straits Ssttlements, Fed. Malay States and | | 
Sarawak 944707 1,637 110 328 70 1,100 150% 212 91 245 384) 5,061 
Hong Kong eee RA eon eee eee 496 * 29 eee ees eee $63 218 25] [EZ] | 83 i 115 64 1,792 
l i 
West Australia sea oe ise e. | 229 1.608 154| 985 138 | 2,124 ay 75 2 3,099 11 | 18,425 
South Australia dio ^ ox Sage s 888 70 bus 32 30 | vei 11 63 ds 290 se cmd cB 518 
Victoria ose eos - di . | 1,215 118,390 6700 957 133 | 1,3:0 | 2,982 | 2.489} 583 20 4| 2,072 | 30,825 
New South Wales ese © ooo ove . | 1,161 | 7,362 | 1,033) 2,018 : 324 266 : 5,880 167 2916 | 256 | 7,691 26 27,125 
Queensland DECLA D r 13; ..]| 45 | 1,628 28| 1,888 | 74 3,305 ... | 8,082 
asmania eee eee ess eee oes 76 47 21 [IIl 90 ees TT eee TIT 6 0 231 
New Zealand and m Islands ee see | 1,056 | 8,002 546| 1,194 | 42 879 | 3,372 | 5,452) 3, 312 89 6,999 519 30,462 
a 2 Total, & 21. 174 111.034 10, 5751 15,387 2, 716 14,091 188,250 23,.15619,511 3,234 35,383 67,885 432,396 
pus Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
o Russia, Norway, Sweden and Denmark. 504 -— 669 | 77 . | 4,696 595| 110) . | 4127 10,324 
Germany [I2 eee eee eee eee oes eee eee ese eee l 2 0 2 2 eee eee eco eco ses 
Holland... eon een eee eee eee een 41 128 21,618 1,798 ase 100 eee : 333 eee 197 24,242 
um eee eee eee see eae eee eee ees eae ee eee eee see eee ees eee ect 
Franoe ... us eee aes - eos 850 | 2,890 | ... 91 32 1.215 283 bee 5,214 | 3,269 452 13,829 
Switzerland... sey dee ‘es eee | 1,587 ES 15¢; 138 20 1,219 1,157 918| 196 745 50 6.186 
MAT NS sis x — 5 -— e. | 5,668 | ... i bas 18 822 108) ... m 90 6,706 
ustria ungary ees ese eee [IIJ een eee eee LEE J eee ees eee ees eee eee eee 99080 


United Staten. 3,517 3 699 | 1,562! 4,264 6, 10 506 (1,503 62,736 5.006 8,457 20,579 32,935 


— | — | —ñ—ä—n—.— — . — | — —— . — ́— 


Total, & 110,501 | 12,298! 1,843/26,813 | 8,033! 2,988 [18,561 64, 357110,859 [12,4711 25,495 194,222 


Additional epe —Spain, carbons, £913; Japan, glow lamps, £390; lamp parte, £466 ; Channel Islands, machinery, £15; 
Canada, electrical goods, £140; lamp partae, £75. 


Registered Re-Exports of Foreign and Colonial Electrical iia from the United Kingdom. 


310 


eos eee 


5,997 | 17,883 


Various countries, mainly ae above... 2,31 1 | 2,104 2,899 


'| 1,034 | LI eee | 32 


TOTAL EXPORTS: £432,396 TOTAL RE-EXPORTS : £17,383 TOTAL IMPORTS: £196,251 

Norz.— The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to “ goods otherwise unolassified, the latter, doubtlees, consisting of similar 
materials to those appearing in adjacent columns, Imports are credited to the country whenoe consigned, which is not necessarily 
the country of origin. 
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SOME LEGAL HINTS TO THOSE WHO SELL 


MACHINERY. 
[FROM A LEGAL CONTRIBUTOR.] 


ALTHOUGH a very considerable proportion of judicial time 
is occupied with the decision of cases relating to tbe sale 
and purchase of machinery, but few reports of such trials 
appear in the papers. They are either too technical for 
the average reporter to record with accuracy, or too compli- 
cated or dull for the reader of the newspaper. An action 
for breach of promise affords better copy than an 
action for breach of warranty on the sale of a booster 


In these circumstances a few hints to the vendors of 


machinery, derived from experience in cases which have 
either actually been decided or have at least got into the 
lawyers’ hands, may be found useful to engineers. 

In many of the disputes arising out of the sale of 
machinery which occur in practice, the first question at issue 
is this: What was the contract between the parties? 

In his natural anxiety to secure the business, the manu- 
facturer is sometimes careless about the guarantees to which 
he stands committed. On the other hand, to obtain 
machinery of which he is in urgent need for the fulfilment 
of an important order, the purchaser sometimes closes a 
bargain without making his requirements absolutely plain, 
and without securing specific guarantees that the machine 
in question will do what is demanded of it. 

Salling a complicated piece of machinery is not like sell- 
ing a top hat. 
the premises of the vendor, pays his money, buys the goods 
* on the view and takes delivery on the spot. No question 
of guaranty arises. The customer does not — cannot — come 


back in six months’ time and say: This hat will not do 


the work required of it,” and then bring suit for damages. 
Where, on the other hand, machinery is sold a number of 

considerations may arise. It hasto correspond with a long and 

complicated specification. It is generally guaranteed to do 


certain work under certain conditions which must be precisely - 


explained. Let there be any departure from those con- 
ditions and the machinery will not do its work. Finally, it 
may have to work in conjunction with machinery supplied 
by another manufacturer or by the purchaser himself. It 
is of the utmost importance that the rights and liabilities of 
the parties in relation to all these matters shall be borne in 
mind when the contract is framed. 

It often appears to b» thought unnecessary to draw up a 
special contract when the parties are negotiating about a 
mere piece of machinery. A conversation, or a ring-up on 
the ’phone—confirmed (or not) by a brief letter is some- 
times considered sufficient. 

Again, when a dispute arises, it frequently happens that 
the lawyers have to determine the real contract from (a) 
the evidence given of conversations at various interviews ; 
(5b) telephone conversations ; (c) telegrams ; and (d) letters. 
Small wonder, if the component parts of the contract are 
thus disseminated, that disputes aris» as to what those terms 
really are. 

The first princivle, then, is to put the contract into 
writing. Vor emissa volat sed res scripta manet is a 
maxim which should be written up in every office. 

In cases where an arrangement is made orally, it should 
always be confirmed by letter, unless it is considered that to 
so confirm it, would be regarded with suspicion by tbe pur- 
chaser. In that event a memorandum of the transaction 
should be made by the manufacturer in his own hand- 
writing in his own diary on the same day, and when the 
facts are fresh in his memory. In 99 cases out of 100 be 
may never have to refer to the entry again ; but if a dispute 
occurs, and he has to state his recollection of what took 


place at the interview, he can refresh his memory by looking 


up the entry. 

These are more or less general observations appertaining 
to all contracts; but there are certain specific things to be 
remembered when selling machinery. Assume the agree- 
ment is to be in writing, what should that writing contain ? 

In the normal case there will be an inquiry from the 
customer for a particular machine capable of doing so much 
work. The manufacturer replies sending a specification in 


In the latter case the customer comes to 


himself. 


no reference to cooling water. 


which the machine is described. He also makes a tender 
to supply it at a particular price. It is in the conditions 
annexed to the tender that he should take particular care to 
make plain the circumstances in which the machine which 
he supplies will carry out his guarantees. 

The following pointe ahould be made ia the general con- 
ditions to accompany a specification and tender :— l 

1. Continuous Working.—Assuming the machinery is 
guaranteed for a certain period, the question whether it is 
to work continuously should be borne in mind. A machine 
guaranteed for six months’ working c ntinuously might be 
guaranteed for 12 months if only working by day. Again, 
continuous working may be an essential requirement—as, 
for instance, in the case of a condenser for a sugar refinery 


and the manufacturer must be careful not to make him- 


self responsible for continuous working ualess he knows the 
machine will stand it. 

2. Indirect or Consequential Damage.— lt is sometimes 
prudent to say in the conditions: Th- manufacturer under- 
takes mo liability for indirect or consequential damage of 
any nature or due to any cause.“ Thi. has effect, at any 
rate, to compel the purchaser to reveal che purposes to which 
the machine is to be pat. But such a disclaimer will not 
releas3 the manufacturer from the consequences of a breach 
of warranty. For instance, if an engine be sold as being of 
10 H.P., and it turns out to be only 7 H.P., with the result 
that the purchaser suffers damage, this clause will not relieve - 


‘the manufacturer. ! 


3. Machinery of Olher  Manufacturers.—. composite 
machine or piece of apparatus may include the workman- 
ship of other manufacturers. As to this it is well to 865: 
„Any machinery not of our own raanufacture included in 
this tender is sold under the warranty given to us by the 
makers, and which we are able to enforce, but it is not 
guaranteed by us in any respect.” | 

4. Drawings.—It should be pointed out that drawings, 
&c , submitted with the tender and eontained in illustrated 
catalogues which may form the bass of the contract are 
approximate only, and that after acceptance of the tender 
accurate outline drawings will be supplied. 

The foregoing are some general conditions which will be 
found applicable in most cases where machinery is to b: 
gupplied. 

Some particular cases remain to be considered. Tke 
manufacturer is often asked to furnish something which is 
to be worked in conjunction with an old machine already 
installed on the premises of the purchaser. In that case 
he should be careful to limit his guarantee by saying that 
what he is selling will do so much “ provided the efficiency 
of the existing plant is as stated.” A case occurred a year 
or two ago where an atmospheric condenser was supplied 
with a guarantee that it would maittain a constant vecuom 
of 25 in. to 26 in., with the barometer at 80 in., in the 
vacuum pans at a sugar factory. When installed. 
the condenser appeared to be unable to maintain the 
vacuum. In the course of a long inquiry it was found 
that while the condenser itself was free from leaks there 
was immense and abnormal leakage of air into the sugar 


pans which was quite sufficient to explain the drop in 


vacuum, In supplying a concenser, therefore, the manu- 
facturer should be carefal to point out the conditions under 
which he guarantees that the vacuum will be maintained. 
Oae or two other instances come into mind. Wherea ges 
engine is supplied and is state] to be of a certain horse- 
power, care should be taken to apecify the quality of the gas 
which must be used if the full power is to be attained. 
For example, coke-oven gas and producer gas may vary 
very considerably in calorific value. Ia such cases the 
specification should state that the gas to be used must be 
able to produce so many B. TH. v. per cb. foot. 
As a last example, mention may be made of a specifica- 
tion for refrigerating machinery. Here again, in the nature 
of things, something that is essential for the proper working 
of the machine may have to be supplied by the purchaser 
The writer calls to mind a case in which a 
carbonic anhydride refrigerating machine was guaranteed 
to be able to produce a certain number of tons of ice pr 
diem. The specification was very complete, but it made 
There was nothing to show 
whether that water was to be supplied from the mains. of 
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whether it was to be circulated from some kind of re-cool- 
ing device. This is clearly a matter which should be pro- 
vided for in the conditions attached to the tender. The 
purchaser should be told either that the refrigerator will 
require so much water from the mains (the amount depend- 
ing to some extent on the season of the year) or that a 
re- cooling device of a certain capacity must be installed. 
But a few examples have been given above to show the 
necessity of disclaiming responsibility for the vagaries of 
apparatus supplied by the purchaser. It would, doubtless, 
be possible to multiply instances in the case of more compli- 
cated machines. 


THE USE OF CONTINUOUS 
CURRENT FOR TERMINAL AND TRUNK 
LINE ELECTRIFICATION. 


O's March 21st the paper on this subject by Mr. N. W. Stoner, 
which was read before the INsTITUTION or ELECTRICAL ENGI- 
NEERS, was discussed by the MANCHESTER LOCAL SECTION. 

The CHAIRMAN (Mr. B. WELBOURN) endorsed the plea which 
the author made for some attempt to be made, before it was 
too late, to secure the standardisation of voltage and collector 
systems in this country. It was to be hoped that in connec- 
tion with railway electrification work they would not have a 
Tepe nuon of what had happened in the electricity supply 
l E 
Mr. W. A. Barnes, referring to standardisation, pointed out 
that direct-current traction was competing very strongly with 
alternating-current traction in the only advantage the latter 
possessed, namely, high-voltage transmission, and on this 
account it would not policy at the present time to etan- 
dardise 1,200 or even 2,400 volts. Another point against stan- 
dardisation at the present time was that euch a course would 


tend to stop progress. The question of the location of the 


third rail had been brought before a meeting of railway engi- 
neers as long ago as 1903, when it was decided that the most 
acvantageous position for the third rail was such that the 
contact eurface be 3 in. above the track rail, and that the 
horizontal] distance between the centre of the track and the 
centre of the third rail be 3 ft. 113 in. This was adopted for 
an overrunning shoe, and it was thought that 600 volts would 
not be exceeded for direct-current electric traction. The above 
recoinmendation had been adopted by railway companies who 
electrified since 1908, but during the past two years the direct- 
current traction motor had been greatly improved, so much 
&) that the 1,200-volt motor was probably more reliable than 
the 600-volt motor of ten years ago. The 600-volt third rail 
was not sufficiently well protected to be used at 1,200 volts, 
and on the Manchester-Bury eection of the L. & Y. Railway, 
where 1,200 volts was in operation, this had led to the adop- 
tion of the side-contact rail adequately protected along its 
ertire length, thus departing from the earlier standard. The 
gear required to operate at various voltages would have to be 
accommodated inside the car, and together with the equip- 
ment for regenerative control and the apparatus for changing 
the position of the shoe would seriously limit the passenger- 
carrying capacity of the car, and would cost more for main- 
tenance and running charges. It was probable that in trunk 
line electrification any one railway company would adhere to 
one System, and only inter-running trains would be affected; 
he suggested that such trains be ordinary stock worked by 
electric locomotives which would be changed at the junction 
of two systems, and where through coaches were involved, 
trailer coaches should used in conjunction with motor 
coaches in the usual way. The choice of motors depended on 
the relative importance of efficiency of working and efficiency 
of service. 

Mr. FERGUSON considered that the first step should be to 
standardise line voltage. The inter-running of trains over 
systems employing different voltages had been shown to re- 
quire a relatively large number of switches; in maintaining 
equipments of this kind, however, it was well to remember 
that so far as the main control was concerned it was only 
necessary to deal with a number of similar contactors or 
reverse-type switches, all of which were fairly well-known 
pieces of apparatus, hence the maintenance was only increased 
in proportion to the number of similar pieces. The case of 
auxiliaries for high voltages and various voltages was very 
different, necessitating, ae a rule, new types of apparatus more 
or less exploited and undeveloped. In the case of equipments 
having to run at comparatively high speed on the suburban 
parts of æ railway, say, 2 to 4 miles between stops, and also 
ou city lines with only half-mile stops, the field control was 
the proper thing, but required extra switches and extra cables, 
involving additional capital cost and maintenance, and there 
were cases where it w be advisable to put the money and 
parl into building a large motor having a non-saturated 

eld. 

Dr. WM. Cramp said that emphasis was laid upon what were 
called saturated and non-saturated fielde, and no indication 
was given as to the point at which distinction between 


. dardi 


saturated and non-saturated was drawn. A case had been 
made out against the rating of railway motors on the one-hour 
basis; it was to be hoped that the Institution of Electrical 
Engineers or the Engineering Standards Committee would go 
into this question with the object of sanctioning a more 
rational basis for pocia liopa. Such a basis had already 
been suggested by Dr. Pohl. The second part of the paper 
was a most eloquent plea for standardisation, and showed 
into what confusion railway equipment would be thrown if 
some control was not quickly exercised. The adoption of the 
single-phase system would obviate many of the difficulties 
mentioned; in fact, the paper might be turned into a demand 
for the single-phase system, eo long as there was no co-ordina- 
tion between the railway companies as regarded voltage. In 
the single-phase system only frequency needed to be stan- 
and that only within certain limite, which should 
not be difficult to decide upon. Series-parallel operation of 
transformer or motor windings would meet all other varia- 
tions. It was ridiculous to construct trains on such short 
lengths of line as existed in this country, with so much com- 
plicated apparatus to change from one railway company’s 
syetem to another. If it were necessary to have voltages vary- 
ing over the range suggested by the paper, the continuous- 
current system should not be adopted at all. The only solu- 
tion seemed to be some form of control which would prevent 
a company adopting a system different from that adopted by 
another company, without showing good cause for the differ- 
ME and the method to be adopted to secure interchange- 
ability. 

Prof. E. W. MARCHANT said that one of the main advantages | 
of series-parallel control lay in the greater efficiency on start- 
ing. The maximum possible efficiency in starting with series- 
parallel contro] and two motors was 67 per cent., whereas, 
starting with ordinary rheostatic control, the loss was 50 per 
cent. Taking the ordinary limit accepted in this country of 
from 150 to 200 amperes from the trolley, it was clear that 
very high voltage would be required on the trolley wire in 
order to obtain the power required to drive a railway train. 
Regarding the question of the D.c. voltage possible on a 
dynamo or motor, Mr. Catterson-Smith had experimented 
some four or five years ago, using a motor designed to work 
under compreseed air at 200 lb. per square inch. The arma- 
ture was designed for 3,000 volts, and he succeeded in getting 
an output of about 3 kw. from the machine, which was 2-pole 
and had a commutator only 4 in. in diameter. The design of 
the bearings was a most difficult matter, on account of the air 
pressure on one side, and the mechanical difficulties involved 
were too serious to warrant much hope of final success. 

Mr. A. P. M. FLEMING expected a great deal of trouble with 
high voltages, particularly in view of the extremely arduous 
conditions under which railway services operated in regard 
to moisture, dust, and oil. | 

Mr. C. H. WorpDIncHAM most strongly deprecated the 
nationalisation of railways; every country which had nationa- 
lised its railways had done eo to its own detriment. Once the 
feeling of competition was removed, bad as railways might 
be in certain respects at present, they could be infinitely 
worse if nationalised, and it might be said without doubt that 
a Government department was not in a good position to con- 
duct trading operations successfully or with advantage to the 
public. It was essential to confine standardisation chiefly to 
questions of interchangeability, and not to attempt to stan- 
dardise design. By adopting a rigid standardisation, mechani- 
cal or electrical, there was a grave danger of stifling progress. 

Mr. J. S. Peck said that whilst it was not possible to stan- 
dardise completely, as by eo doing progress might be seriously 
hampered, if certain provisional etandards were adopted—say, 
600, 1,200, 1,800, and 2,400 volts—it would prevent one rail- 
way company from adopting, eay, 1,200 volts and an adjacent 
company 1,300 volts, 1,500, or other odd voltage which seemed 
at the moment.to possess some special advantage. Unless 
some effort was made to standardise very soon, there would 
be the same multiplicity of voltages that existed in the States, 
where they had 500, 600, 750, 1,200, 1,500, 2,400, 3,000, and 
5,000 volts. Mr. Barnes's suggestion of using electric loco- 
motives operating only on their own systems seemed a very 
iniportant solution of the problem. If the railways were ever 
amalgamated, one of the first things would be to adopt a 
standard voltage, which would necessitate scrapping a large 
amount of expensive equipment. Why should not standard 
voltages be adopted, as would be the case if all the railways 
in this country were under one management? The question 
of the shunt motor being more eensitive to fluctuations in 
line voltage was explained by the self-induction of the shunt 
motor field, due to many turns of fine wire, being much, very 
much, higher than that of the series motor with a few turns 
of large wire. If the line voltage went off and was suddenly 
thrown on again, or whénever there were large fluctuations in 
line voltage, there was & tendency for very large rushes of 
current to occur. The field of the shunt motor was sluggish 
in building up, and the very heavy armature current distorted 
the field and was apt to produce flashing. The maximum 
current which could be collected from a trolley wire was 
dependent a good deal upon the type of trolley and size of 
wire, but 250 to 200 amperes could be collected without much 
difficulty, even at high speeds. An advertisement some time 
ago showed a double pantograph trolley which would collect 
4,000 amperes at 40 M.P.H. Compressed air was a very excel- 
lent insulator, and it had been proposed in connection with 
transformers in order to stop static discharge. The author 
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had written to Mr. Peck to say that the only difficulties they 
had experienced so far with the 5, 000-volt control equipment 
were due to earths on the resistance, due to running through 
slush and snow; that, however, was very easily remedied. 


ELECTRIC POWER IN SLATE QUARRIES. 


By G. K. PATON, A.. LE. E. 


(Abstract of paper read before the LIVERPOOL ENGINEERING 
| Society, April 12th, 1916.) 


Ir is only within the last ten years that electric power has 
been introduced to any extent in the slate quarries of North 
Wales, eome of which have been in active operation for a 
century or more. Under the terms of the North Wales Elec- 
tric Power Act of 1904, the company is authorised to supply 
pe in bulk to power consumers with an equivalent amount 
or lighting purposes. \ 
The transmission lines of the Power Co, now extend to the 
principal quarrying districts in an area of nearly 400 square 
miles, supplying slate and granite quarries, aluminium works, 
and also the New Carnarvon transmitting station of Marconi’s 
Wireless Telegraph Co., Ltd. 
The generating station is situated at Cwm Dyli, near Peny- 
gwryd, in the 
mover at an effective head of 1,150 ft. 
Four Pelton wheels, each of 1,600 B. H.P., are installed, 


ccupled to 1,500-K. v. A. alternators with direct coupled exciters, 


wynant Valley.“ Water power is the prime 


should it fall. Both designs are based on the fact that the 
insulator is the weak pont of a line, and should it fail the 
wire may fuse or break at this point. The eecond insulator 
and anchor wires then prevent the conductor from falling. 
A continuous earth wire should be run throughout, and all 
ironwork, motor frames, switch ironwork, and the neutral 
point of the secondary, efficiently connected thereto. 

In Blaenau Festiniog the workings are all underground, and 
consequently the slate blocks and most of the debris require 
to be hauled to the surface, electric power being used in the 
larger quarries. Power is required in operating inclines, slate 
saw sheds, air-compressors for rock drills, ventilating, and 
also for pumping. In the Nantlle district the quarries are of 
the open pit type. Hoisting in these quarries is done by 
aerial suspension cableways and inclined hoists. | 

Slate saw sheds should be erected as near as possible to the 
part of the. quarry from which the blocks are obtained. 
Advantage should be taken of the electrical supply to install 
units of 15 to 20 B.H.P., driving 12 to 15 saw tables, instead of 
the older method of concentrating all the saw tables in one 
large shed. When conversion is made to electric drive in 
‘these large sheds it 1s better to sub-divide into groups of 12 
to 15 tables, each group being driven by a separate motor. 

A convenient arrangement, recently laid down in Penrhyn 
quarry, is a ehed 162 ft. by 58 ft., containing 12 saw tables. 
each driven by a belt from a main shaft, 4 in. diameter at 
the centre and tapering to 3 in. at the extreme ends, driven 
from the centre by means of a squirrel-cage, 3-phase induc- 
tion motor of 20 B. H. P., coupled to a worm gear with a speed 
ratio of 960-45 R. P. N., the secondary shaft being direct coupled 
to the main shaft. An outline of this type of motor and worm 
gear is given in fig. 2. The slate tables are arranged six on 
each side of the motor equipment. , 

So far, artificial lighting has not been a success in saw 


Fic. 1.—OVERHEAD LINE CONSTRUCTION IN QUARRIES, CROSSING RAILS AND FoorPATHS, aT 500-1,000 voLTs. 


29 — ». 
h 
' 33 
1 
hard or soft, at one penny per unit. The running load kern 
d 


generating 3-phase current at 10, 000 volte 50 periods when 
running at a speed of 500 revolutions per minute. i 
Power is transmitted to the various consumers by overbead 
transmission lines, and each consumer has one or more sub- 
stations, equipped with two 3-phase oil-insulated transformers, 
varying in size from 100 to 750 R. v. A. capacity according to 
requirements. | 
The neutral of the E.H.T. system is earthed at the power 
station, and it is advisable that the neutral on the L.T. side 
should also be earthed. The earthing system in a slate quarry 
is important on account of the elate debris, which gives a 
poor '' earth " ; an earth wire should be run beyond the debris 
to obtain satisfactory results. 
In slate mines bitumen-insulated armoured cables are the 
most suitable for voltages up to 550 volts. The moisture 
underground causes rubber to perish quickly. All cables 
shculd be armoured, the armouring being used as an earth 
conductor. 
Overhead lines have to cross innumerable rails and foot- 
paths, and it is often necessary to guard the lines throughout 
their whole length; owing to thesextreme weather conditions, 
guarding with earthed cradles is impossible. 
A simple and effective design for a 1.000-volt single circuit 
line is given in fig. 1, which ie self-explanatory. Double cir- 
cuit lines with channel arms are arranged with two ineulators 
per conductor, to one of which the line wire is bound, and to 
the other is attached the anchor wires. An earth bar is fixed 
as an additional protection to earth the live wire effectively 


* A full description of the plant has appeared in the ErEc- 
TRICAL REVIEW. 


sheds, owing to the habit of quarrymen to work only in dax- 
light. In winter the working hours are thus reduced to eight 
hours per diem, but even then there are periods when artificial 
lighting is necessary indoors; the cost is so little that it ls 
surprising that more use has not been made of electric light- 
ing in sheds—to the author's knowledge, only one quarry has 
installed it. f , 

In changing over an existing shed to electric drive, a belt 
drive is Gapleved from the secondary shaft on the motor. 
running at about 240 R.P.M., to the main shaft at 45 or ( 
R b. M. Slate dust causes considerable wear on paper or hide 
pinions, and it is nearly impossible to prevent dust getting 
about, as it 1s carried by the belt, even when the motor 15 
fixed in a different compartment. 
good resulte 

It is always preferable to use a belt drive, but when a epeed 
reduction to 45-60 revolutions is required, this is only pos- 
sible by means of a slow-speed motor. The Cascade motor 
is suitable for this purpose, a 15-B. f. p. motor running at 


A helical cut gear gives 


R. P. M., synchronous speed 333 n.P.M. The pulley ratio is about 
7 to 1, and consequently the motor pulley is small in diameter. 

From the Power Co.'s point of view, it is better to ùs 
high-speed motors, giving a higher power factor at half te 
three-quarter load, which is about the average over the rut 
ning periode of the day. 

The cost of power in slafe saw sheds may be taken at 50 
to 7d. per ton of output, depending on the quality of rock. 


varies from 45 per cent. to 55 per cent. over 94 working hour: 
per diem. The actual power required per table (8 ft. by 4 ft.) 
is on an average 1.1 Kw. From tests taken, the actual cutting 
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power per table is apP™OXlmately 1 m.r., giving an overall 

efficiency of 68 per cent- 

Where the quarries Are of the open pit type, the slate 
blocks and debris require to be lifted out of the pit; aerial 
suspension cableways and inclined ropeway hoists are used 
for this work. 

In the case of the inclined ropeway hoists, two heaving 
ropes are employed on one drum, one paying out as the other 
13 pulled in, and the wagon and rope weight is balanced 
during most of the travel. In practice, however, it is found 
that the empty wagon descending is actually landed before 
the full wagon reaches the top of the mast at the upper land- 

ing stage. Consequently, the power required at the end of 
the lift is that required for the gross weight of wagon and 
load. The single hoist, with two main ropes, lifts a gross 
weight of 50 to 60 cwt., one empty wagon descending while 
the other load is lifted. The double hoist is arranged with 
four main ropes and is used to lift one or two full loads at 
a time, as may be required. The single hoist is driven by a 
70-B.H.P. motor and the double hoist by a 150-B.H.P. motor. 
The total net weight lifted with 1,135 loads during teste was 
2,380 tons, and the corresponding units registered were 1,140 
units, which gives per net ton lifted 0.48 unit and approxi- 
mately 1 unit per journey or load. 

The overall efficiency is 75 per cent. with unbalanced load, 
and about 85 per cent. with the wagon weight balanced, a 
result which may well be considered satisfactory. The time 
taken for each complete operation is about 13 minutes, so 
that it is not impossible to do one journey every 24 minutes, 
equal to about 200 loads per day, or, approximately, 400 tons 
net. Under these conditions, the motor would take 900 units 
per diem, although actually about 100 units per diein would 
be a good average under normal conditions. 

100 units per diem represents a load factor of 18.5 per cent. 


over nine working hours per diem, but taken over longer 


periods when other conditions, weather, &c., interfere with 
outdoor work, the load factor averages from 12 to 15 per cent. 
only. In other words, to the Power Co., a winding motor 
taking a maximum demand of 60 xw. intermittently, con- 
sumes in a day from 60 to 100 units, representing from 0.9 to 
1.43 units per H.P. per diem, which at Id. per unit brings in 
a revenue of from 58. to 8s. 4d. per dicem. 


Fic. 2.— Worm GEAR AND MOTOR. 


In the case of aerial suspension cableways, two winding 
drums, one for heaving rope, and the other for the endless 
travelling rope, are employed. The drums are independent 
of each other, and each drum has a separate band brake with 
foot control. The endless rope serves to hold the load carriage 
in position when hoisting and lowering. For travelling hori- 
ZonLtally, the hoisting rope is drawn in and the endless rope 
is paid out at the same speed, the drum diameters being 
equal. The load may be hoisted or lowered at any point 
under the line of cable, and the horizontal motion may be 
given to the load at any height to which it may be raised. 
The direct lifting speed is one-third of the rope speed. Com- 
pared with the inclined hoist, which hae fixed positions for 
picking up, it will be seen that the aerial cableway can pick 
up and lower at any point across the main cable. 

The following particulars relate to three such cableways in 
operation at Penrhyn Quarry. with spans of 965, 1.010. and 
1,015 ft.:—Gross load, each 60 cwt.; hoisting speed, 300 ft. 
per min.; travelling speed, 900 ft. per min. 

Winding drums, 5 ft. diameter, giving maximuin rope speed 
cf 900 ft. per min. 

Motor, 70 B.H.P. 3-phase, 50-period, 500 volts, 570 R. P. . 
Slip ring, reversing, enclosed ventilated type, with extended 
shaft and third bearing. 

Controller, Westinghouse F. 124 drum-type reversing con- 
troller, with 11 steps forward and reverse, arc shields, five- 
minute rated open-type, cast-grid resistance. 

Switch panel, totally enclosed, oil-break autoinatic circuit- 
breaker with no-volt and overload releases, fitted with adjust- 
able time lags. 

As the driver is not in full view of the landing points in 
the bottom of the quarry, an electric signalling system is used, 
with luminous signal receiver fitted in the driver's room. The 
stgnals are given from a signal box in full view of the work- 
gs under the cableway. 

e main cable suspended across a span of 1,000 ft. forms 
à catenary, and the power required in traversing varies 
according to the direction and slope cf the cable. f 

Over a definite period 423 complete journeys were mad 

(in and out), when the net tonnage lifte] amounted to 887 


given below :— 


tons. During this period the energy used amounted to 65) 
units, equal to 0.733 unit per ton, or 1.54 units per load ot 
42 cwt. l 

In another cableway the tonnage noted in 255 journeye was 
574 tons, when the energy consumed amounted to 516 units, 
giving 0.9 unit per ton lifted, or 1.89 units per load of 42 ewt. 
net. ese figures include journeys made with empty wagons. 

The time of a complete cycle of operations is six minutes, 
equal to 10 journeys per hour, as a maximum. In a 10-hour 
working day this would, give at most 100 journeys, or nbont 
200 tons per diem, which probably has not vet been attained 
in ordinary working. 

Taking 200 tons per diem as a maximum, the consumption 
of energy at an average of S unit per ton would be 160 units. 

The average load lequires a maximum power of 60 kw. 
or 70 B. H.P., which gives an average of 2.28 units per H.P. per 
diem. Over a longer period the average would amount to 
only about 50 units per dienu, equal to only .715 unit per H.P. 
per diem. This is equivalent to.a load factor of, say. 9 per 
cent. to a possible maximum of 28 per cent. over a 10-hour 
day, and under normal working conditions 10 to 15 per cent. 
would be a fair average. ' 

The costs and tonnage handled by each type cf haulage ar 


Tonnage per 


5 : . Lo id factor. 
Type of sé gies | Unite Overall 
cable way. ets. e xw. per B in: 
as » i ton i , effici.n J. 
S c 2$ > i Max. Aver. | 
o A < | 
Single incline > s l | 
hoist * .. £600 400 130 200 60 048 35% 12-18% 76% 
Aerial suspension, : 


cablewayt ... £900 201 50 100 60 733 25% 10-16% 65 70% 
| 


* Diagonal litt, 300 ft. Travel 100 ft. 
+ Vertical lift, ,65 ft. Travel 900 ft. 


The approximate cost given in column 2 includes complete 
electrical equipment, ropes, masts, buildings, foundations and 
auchorages. The electrical equipment of the single hoist and 
aerial cableway is similar, with 70-B.H.P. motors and con- 
troller. : 

From the figures given it will be noted that the actual 
tonnage handled by the inclined hoist is practically double 
that of the aerial suspension cableway. 

‘Both types are used in Penrhyn Quarry, the cableways 
spanning the open workings, and Janding the wagons on rails 
on which they are taken under the inclined hoist. The hoist 
then lifts the wagons another 30) ft. to the level of the 
debris tips. One hoist deals comfortably with the tonnage 
handled b two aerial cableways. In this way, 900 to 309 
tons of debris per diem are removed from one part of the 
quarry workings, lifted a height of 400 to 500 ft. and a dis- 
tance of over 1,500 ft., at a power cost of about 14d. per ton 

Rock drilling in slate quarries is usually carried out by come 
pressed air operating hammer drills; there is a big field for 
electric drills if they can be proved satisfactory. 

A typical installation consists of an Ingersoll-Rand two- 
stage belt-driven compressor, driven by a 150-B.H.P. 3yyhase, 
50-Period, 500-volt, 575-R.P.M., slip-ring, 3-bearing induction 
motor. Regulation cf the air pressure is maintained within 
any desired range, usually between 80 and 100 lb., by a 
mechanical unloader, which operates by entirely closing the 
air intake, the power on the metor dropping immediately the 
intake pipe closes. 

If a compressor is too large for its work, it is a good meth 
to have a smaller pulley fitted to the inotor and run the com- 
pressor at a reduced speed. This is done in one large quarry 
with good results, three different sizes of pulleys being used 
according to the number of drills in use. 

The power consumption is dependent upon the number of 
drills in use, and the nuinber of hours the plant is working. 
On an average, the daily load factor over a 10-hour working 


day is from 50 to 60 per cent., equal to 4 or 5 units per n.r 


per diem. 

A considerable amount of pumping is required in some 
quarries, and turbine pumps direct coupled to high-speed 
electric motors are in use. The sizes in use vary from 15 to 
200 B.H.P., with a discharge up to 1,200 gallons per minute 
against a head up to 400 ft. The larger pumps are usually 
controlled from switchgear near the motor, but with smaller 
pumps it is possible to control them from a higher level. This 
is of great benefit in open quarries, as at night-time it is un- 
necessary for the attendant to go down to the pump, which 
is a more or less risky proceeding even in daytime. 

It is sometimes necessary for pumping to be continued night 
and day, it is therefore necessary for power to be available 
at all times, and a bulk supply is of great benefit. 

The winding or haulage load accounts for 58 per cent. f 
the total demand, with a poor load factor. 

Air compressors and slate sawing machinery tend to balance 
matters with their increased load factor, but the resultinz 
demand on the Power Co.'s system is not ideal. 

The plant diversity factor equals 2. In other words, a 
demand of 250 kw. on the power plant will supply a quariv 
plant totalling 500 Kw.  Totalling the individual quarry n.r. 
connected against the actual maximum demand on the power 
station gives a diversity feetor cf about 3. 


4 


— — — — Sa SSS SÀsóoPÀ[/!/ (à 't'tu'L'LZP—— 


- 498 THE ELECTRICAL REVIEW. vol 78. No. 2,005, APRIL 28. 1916 
— — 


‘While the present state of the slate trade may not warrant 
further capital expenditure, and each particular quarry must 
be considered by itself, the actual working costs with modern 
machinery are so small compared with the additional revenue 
from increased output and reduced working costs, that no 
quarry manager should be content to work under the condi- 
tions which prevailed in the past. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


. AUSTRALIA.—By a Proolaination, dated December 15th 
last, the importation or exportation 1s prohibited of any goods 
50 5 in & bag or sack when the combined weight exceeds 


SWEDEN.—The exportation of antimony, unmanufactured 
platinum, and platinum wares other than those with precious 
stones or pearls inset, has been prohibited recently. 


ITALY.—By a Decree dated February 17th certain Customs 
privileges are granted in favour of new industries. For a 
period of five years from March Ist ‘exemption from Customs 
and Octroi duties will be granted in respect of machinery 
and building materials destined (1) for the establishment of 
factories for producing articles not already manufactured in 
Italy, or the products of new. industrial processes; and (2) 
for factories existing in the Kingdom, in order to enable 
them to undertake industrial processes not hitherto applied, 
or to obtain products supplementing those already manufac- 
tured in such establishments. Regulations for the application 
of these privileges are to be laid down by Decree. 


GUATEMALA.—A Decree, dated September 9th, 1915, pro- 
vides that, as from October Ist, 1915, Guatemalan Consular 
Officers were to collect the undermentioned fees :— 

For the legalisation of invoices, 2 per cent. of the value of 
the merchandise. 

American gold. 


For the legalisation of ships’ manifests ... ... 10 dollars. 
For the visa“ of each bill of lading in quadru- 

plicate PP e " sad azi 1 dollar. 
For each additional copy _... n e .. I dollar. 
For the visa! of bills of health. "S .. A 9 dollars. 
For the legalisation of signatures to documents 

to be used in the Republic d . . 9 dollars. 


RUSSIA.—Information hae been received at the Board of 
Trade to the effect that the competent Russian authorities 
have decided that the differential rates of duty which are 
leviable on goods falling under certain sections of the Russian 
Customs Tariff, when imported over the Western land frontier. 
are not to be levied on such goods when they are imported 
vid the Swedish-Finnish land frontier. 


[NorE.—The differential duties referred to coneist of the 
rates for goods imported by 6ea, increased by 20 per cent., 
and are leviable under Sections 140-2, 149-61, &c., of the 
Russian Tariff, which has been published as a Parliamentary 
Return (Cd. 7,854, price 7d., ex postage). The sections in 
question relate, inter alia, to certain iron and steel manufac- 
tures, and wire and wire manufactures (including electrical 
cable of all kinds).] 


SWEDEN.—The exportation of molybdenite haa been prohi- 
bited as from March 17th, and of calcium carbide and nitrogen 
carbide (calcium cyanamide) as from April Ist. 


NETHERLANDS.—The exportation of asbestos has been 
prohibited as from March 27th, and of zinc ore and zinc oxide 
as from April Ist. 


SOUTHERN RHODESIA.—The following Customs decieion 
has recently been announced :— 

Washing machines driven by electrical power are dutiable 
under No. 193 of the Tariff at the general rate of 20 per cent. 
ad val., the rebate allowed on goode manufactured in the 
United Kingdom or British Possessions (whether reciprocating 
or not) being 9 per cent. ad val. 


NEW ZEALAND.—A revised decision has recently been 
issued by the Customs Department regarding the tariff classi- 
fication of accessories for motor vehicles, cycles, and motor 
cveles. Certain articles, among which are included electric 
batteries and switchboards, will only when accompanying 
the motor vehicle, &c.. to which they belong, be classed as 
parts of same. When imported separately they will be classed 
under appropriate tariff headings. 

BRITISH SOLOMON ISLANDS.—A Proclamation has been 
issued under the ‘Solomons (Customs) Regulations, 1907,” 
embodying new schedules of goods dutiable and free, respec- 
tively, on importation, with effect from January 19th. Among 
the articles exempt from duty are machinery (including elec- 
trical) and component parts thereof which the High Commis- 
sioner may from time to time specify. The schedule of goods 
dutiable mentions fuse, the duty on which is 10 per cent. 
ad val., and this rate is also payable on all goods not specifi- 
cally tariffed or not included in the list of exempted articles. 


^TRIQUE. April 138th 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. THomrson & Co., 


lectrical Patent Agents, 285, Hi Holbo. "c 
Liverpool and Bradisrd. 8 o rn, London, W.C., and at 


5,237. '' Automatically-controlled electric heat aL as 
ForBrs. April 10th. electric heater for water, Ac.“ Sic C. 8. 


5,240. Sparking plugs." A. E. Lamxin. April 10th. 
dom i. Sparking plugs for internal combustion engines.“ A. B. Bex. 


5.259. Motor-driven vehicles whereof the motor may be utilised for driv- 
ing the vehicle or dynamo carried thereon." J. L. Gorpon. April llth. 


5.252. Electrical alternating-current machines.“ J. L. BRown. April 11th. 


9,279. '' Apparatus for cutting wires o bl d " r 
SUTTON. April lith. 8 r cables under water. G. W. 


5,280. “Gas alarm and telegraph." J. M. Mpows. April lith. 


5.28). “ Electric cable-laying machine." E. C. BracksrowE, E. Cart 
Canter AND R. E. WATTS, April lith. is 


5,293. “ Dynamo-electric machines." D. SUCHOSTAWER. April 11th. 
9,300. *' Electric arc lamps." T. L. Carsong. April llth. 
9,319. ''Sparking plugs." V. Pons. April llth. (France, May 14th, 1915.) 


3,325. “ Semi-automatic "telephone exchange systems." G. Deakin, L. 
PoLinkowSky & Western ELECTRIC Co. April Lith. 

5,337. “ Electrical aim corrector and teacher." J. M. CHARLTON. April 12th. 

5,341. “Insulators for supporting electricity conductors or appliances.“ 
J. W. ASTLEY AND BRIrisn InsuLatep & HIS Y CABLES, LTD. April 12th. 

3.343, '' Electric lampholders."" A. P. RUTHERFORD. April 12th. 

5,377. '' Dynamo-clectric machines.“ British  TnHousowv-HovsroN Co. 
(General Electric Co., U.S.A.). April 12th. 

5.391. ''Continuous-current generators." ALULMANNA Svenska ELSKTRISXA 
AKTIEBOLAGET. April J2th. (Sweden, May 5th, 1915.) 

9,398. “ Insulating compositions for electrical purposes, &c.'" J. ANDERSEN 
AND E. SoBERG. April 12th. 

5.422. Portable military telephones." J. W. Duncey & C. B. Kersminc. 
April 13th. 

5.442. Electro-thermic induction furnaces.” C. B. Fotry. April 13th. 

5,445. Electrical controlling apparatus." E. C. R. Marrs (H. Goldberg). 
Apri! 13th. 

9,458. '' Wireless telegraphy and telephony." Soc. FRANCAISE Rapso-Ezac- 

. (France, December 28th, 1914.) 

5,466. Wireless telegraphy and telephony." Soc. Francaise Rapio-Ezgc- 
TRIQUE. April 13th. (France, March Ist, 1915.) 

9,471. '' Wireless telegraphy and telephony." Soc. Fraxcaise Ranio-ELK- 
TRIQUE. April 13th. (France, March 9th, 1915. 

5.497. Electric wire-cutting device." W. McRosTIE, A. WiLLowS & F. 
WirnLOWwS. April 14th. 

9.498. ''Shunting device for windings of electro-magnets." W. A. Srrvixs. 
April 14th. 

9.501. “ Field or portable telephones '" H. Burce. April 14th. 

5,907, ''Purifying and alloying iron." British THosson-Hovustos Co 
(General Electric Co., U.S. A.). April 14th. 

5,524. “ Arc light electrode with capillary passages." PLANIAWERKE AKY. 
Ges. FUR KOHLENFABRIKATION. April 14th. (Germany, September :13th, 1915.) 

5,526. '' Dynamo-electric machines." A. H. NgurAND. April 14th. 

5.559. Machines for laying cables and wires underground." W. 
MARTIN. April 15th 

9,567. „ Means for concentrating or intensifying light of electric filament 
lamps." A. G. FmaNCE. April 15th, . 

2,508. '' Reflectors." A. G. France. April 15th. ' 

9.569. '' Electric incandescent lamps.“ A. G. France. April 15th. 

5.570. Storage batteries.” W. A. CROwous. April 15th. (U.S. A., April 
22nd, 1915.) 

5.573. Reflectors and shades of electric ‘amps, gas lights, &c." A. C. 
France. April 15th. l 

5.577. '' Electric switch." G. Markt. April 15th. 

5,579. “ Special service system for machine telephone switching exchanges." 
F. R. McBerty, L. Potinkowsky & Western ELECTRIC Co. April 15th. 


— M M——n 
PUBLISHED .. SPECIFICATIONS. 


1913. 


27,646. Circuit ARRANGEMENTS FOR TELEPHONE SysTRMS. Siemens & Halske 
Akt. Ges. December lst. (November 30th, 1912.) 


1914. 

17,175. Process ror ELECTRICALLY SEPARATING SUSPENDED Boores rrom Erc- 
TKICALLY INSULATING FLUIDS, ESPECIALLY GasEovS FLuips. E. Moller. July 
20th. (July 22nd, 1913.) 

24.537. ELECTRO-MAGNETS. H. Grob. December 23rd. 


24,841. MACHINES FOR CUTTING THE GLOBES OF ELECTRIC INCANDESCENCE Lawes 
ANO THE LIKE. Allies’ Electric Lamp Co. (le Naour). December 31st. 


A915. 


882. DYNAMO-ELECTRIC MACHINES AND INSTALLATIONS, Soc. Anon. des Etab- 
lissements L. Bleriot. January 19th. (February 7th, 1914.) 

1,221. ELECTRIC ARC-LAMP CARBON FzkRULES. T. Moore. January 28th. 

4,582. TELEPHONE Systems. A. B. Smith. March 24th. (March 25th, 1914.) 

4,593. MEANS rox ESTABLISHING Posirivx ELECTRICAL CONNECTION BETWEEN AN 
AEKOPLANE OR THE LIKE AND ITS BASK. H. A. Von Post. March Sith. 

4,849. APPARATUS FOR ELECTRICALLY DETCCTING ViBRATIONS. F. Gottschalk. 
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NERY P. Sharp. March 30th. 

4,953. SOUND-MAGNIFYING APPLIANCE JOR TELEPHONIC AND TELEGRAPHIC Prr- 
roses. H. Smith. March 31st. (April 18th, 1914.) 

5.240. Joints or Pires AND COUPLINGS APPLICABLE TO ELECTRICAL Conptit 
FITTINGS AND LIKE PURPOSES. H. F. Joel, Sen. April 7th. 

6.895. STARTING SwiTCHES FOR ELECTRIC Morors. A. H. Curtis, A. H. 
Mackley & Igranic Electric Co., Ltd. May 8th. 

7.080. WINDINGS ok CONDUCTORS OF ELECTRICAL APPARATUS. British Thom - 
son-Houston Co. (General Electric Co., U.S. A.). May lith. 

7.081. ELECTRICAL APFARATUS PROVIDED WiTH WiNDINGS. British Thomson- 
Houston So. (General Electric Co., U. S. A.). May Iltn. 

8.019. LirriNG ELECTRO-MAGNETS. Steel, Peech & Tozcr, Ltd., and H. E. 
Bowen. Mav Slst. 

9.101. ReGuLaTinc MECHANISM FOR CONTROLLING THE FLow or Flews. 
British Thomson-Houston Co. (General Electric Co., U.S. A.). June 2st. 
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11,262. Coatinc Mrrals. British Thomson-Houston Co. (General Electric 
Co. U.S.A.). August 4th. 

11.515. TURBINY APPARATUS. Westinghous: Machine Co. August Sth. 
(October 17th, 1914.) 

17.411. ELECTRICAL APPARATUS ror Hratinc Liguios. W. H. Smith. De 
cember 13th. 
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THE DEARNESS OF THE LOWEST 
TENDER. | 


It is a common saying, and one that is full of sound 
wisdom, the fruit of long experience, that ''the 
best is the cheapest in the end." Unfortunately, in 
purchasing plant, the buver too often ignores this 


maxim, and appears to believe that the best is that 


which is cheapest in the beginning; that is to say, 
he accepts the lowest tender, on the faith of the 
assurances that he receives that the plant is “ just 
as good " as its more costly rivals, or a bit better, 
and is“ guaranteed ” to have high efficiency, long 
life, and all the other virtues of high-class produc- 
tions. The lowest tender is not always unworthy 
of consideration; when made by a firm of bigh 
standing, whose reputation is an asset that it cannot 
afford to depreciate, it may be, and often is, both 
safe and wise to accept an attractive offer. But im 
general the lowest tender should be most carefully 
scrutinised, and considered in all its bearings, before 
it is preferred to a somewhat higher-priced tender 
of unquestionable merit. 

Private purchasers, of course, are able to exercise 
their discretion with absolutely unfettered freedom, 
but municipalities in this country have always before 
them the fear on the one hand of the Local Govern- 
ment Board, which is apt to rive little heed to 
expianations justifying the payment of a higher price 
than the very lowest terms, and on the other of the 
intelligent ratepayer, who sees in any departure fron: ` 
the minimum price basis either an opportunity for 
making political capital out of the transaction, or 
evidence of corrupt practices which he is not slow 
to denounce. It is sometimes the duty of the con- 
scientious engineer to advise his committee to brave 
these dangers and pass over the lowest tender, but 
occasions arise when even he can see no adequate 
reason for such a: recommendation, and price must 
rule the choice; yet the risk remains that the bargain 
may turn out to be a bad one. 

Such a case is recorded in the annual report of 
Mr. T. H. U. Aldridge, engineer-in-chief to the 
Municipal Council of Shanghai, which has just come 
to hand. Mr. Aldridge states that, in view of the 
price and guaranteed efficiencies of the German 
turbo-alternators which were installed two years 
ago at the Riverside generating station, the German 
tenders were “theoretically " the best offers re- 
ceived, and could not easily have been passed over. 
In practice, however, thev proved to be most  dis- 
appointing, for a crop of troubles has been ex- 
perienced since they were put to work. It cannot 
he too widely made known in neutral and Allied 
markets that serious breakdowns of the German- 
built machines took place, and at one critic; t period 
two-thirds of the turbine plant was unavailable for 
service, owing to serious defects. The trouble was 
traced to the employment of unsuitable material for 
the turbine blading, but other mechanical defects 
were discovered later. and a serious electrical burn- 
out also took place. almost simultaneously with the 
hlade troubles. The consequence has been that 
while the average cost of repair of six British 
turbo-aiternators at Shanghai. aggregating 4,200 
KW., which have been running for five to nine years, 
was under £40 each per annum, the two 2,000-KW. 
turbo-alternators supplied by the A.E.G., of Berlin, 
which have been running less than two years, have 
cost respectively £318 and £267 per annum, an 
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average of £293 each. In addition there was a. 


serious loss of revenue whilst: the A.E.G. machines 
were under repair. Mr. Aldridge adds: Since 


those turbines were installed, troubles with machines 


of similar make have come to light in connection 
with machines in Australia and England. Not only 
have the German turbines proved defective in 
Shanghai, but several transformers have also shown 


‘marked inferiority to either British or American 


ones in service." Whilst we condole with Mr. 
Aldridge on his unfortunate experience with German 


generating sets, we must, in passing, once more, 


congratulate him on the splendid progress that his 
undertaking has again recorded. A 52 per cent. in- 
crease in units sold, following on successive increases 
of 46, 80, and 50 per cent., and a load factor of 40.8 
per cent., are achievements to be proud of; the units 
sold now exceed 50 millions per annum, and the 
installation of generating plant of 25,000 KW. capa- 
city is in hand. 

Possibly one of the Australian breakdowns to 
which reference is made above is that of the Sydney 
City Council, which in 1913 bought an A.E.G. turbo- 
alternator for £21,233, the lowest tender by £2,077. 
This set was supplied through the Australian Metal 
Co., and broke down in 1914. It would be interesting 
to know whether the resulting loss to the Council 


had swallowed up the difference between the price 


quoted and that of a set of reliable make. We know 
that certain large A. E. G. turbines installed in this 
country have turned out so defective that they have 
had to be rebuilt, 

From the foregoing data we deduce the obvious 
moral which forms the subject of this article—that 
the cheapest may be far from the best, and may be 
found the dearest in the long run. The danger of 
too readily accepting the lowest tender was em- 
phasised by Dr. Ferranti at one of the Beama con- 
ferences last winter, and is particularly to be feared 


_in connection with German plant, even though it be 
made by the greatest of the German companies. In 


the course of a discussion at the Royal Society of 
Arts not long ago, Mr. J. Swinburne said that the 
more the Germans dumped goods into this country. 
the more we should get in the way of an indemnity; 
dumping was a splendid thing for the countries that 
received the goods, and very bad for the countries 


. sending them. But if the dumped goods prove to be 


more costly in maintenance than higher-priced goods 
made in this country, even Mr. Swinburne will 
surely admit that dumping is a bad thing for both 
parties. In this country we want neither Germans 
nor German machines; it has been proved that 
British machines are the better and the cheaper in 
the end, hence there is nothing to be gained by 
importing the inferior article. 


„FMAÄEkom NA Ne —̃ ——. 


TRE primary object of the law of 
Patents ia letters patent is to secure to the 
War-time. public the benefit of new inventions, 
. by inducing inventors to disclose the 
details of their processes and apparatus, instead of 
endeavouring to surround them with a veil of 
secrecy. The inducement offered to the inventor is 
the privilege of monopoly, guaranteed by the State, 
for a term of years. Incidentally, by retaining in- 
ventors and their discoveries in this country, the 
public derive advantage not only after the lapse of 
the term of monopoly, but also during the life of the 
patent, for employment is given to a number of 
persons in working the processes, in distributing the 
products, and in other ways, extending over a wide 
and complex range; the importance attached to this 
aspect of the subject by the State is well exemplified 
by the provisions introduced into the Patent Law a 
few years ago for the purpose of compelling British 
patents, not only of native but also of foreign origin, 
to be substantially worked in this country as a con- 
dition of the maintenance of the monopoly. 


/ It would seem, therefore, that the State gets the 
best of the bargain, and would be acting wisely if 
it were to offer rewards to the originators of suc- 
cessful ideas, in addition to the monopoly of which 
so few are in a position to take advantage. But on 
the contrary, far from recognising its indebtedness 
to the inventor, the State demands that he shall pay 
an annual tribute for the privilege of owning letters 
patent—a tribute increasing from year to year, just 
as the public benefits derived in other ways from 
successful inventions increase as time goes on. 
Surely this is an unjust and unwise policy. At the 
very least, the State should grant the patents free of 
charge. 

Are we exaggerating the position in favour of the 
inventor? By no means. The truth of our conten- 
tion is recognised, confirmed, and published abroad 
to all the world by the State Government, which has 
organised several departments for the express pur- 
poses of inviting the submission of ideas of all sorts, 
good and bad—of sifting out the former from the 
latter with the aid of experts of the highest 
standing and ability—and of carrying into effect 
those which afford any. prospect of advantage to the 
mation, at the same time offering rewards to the 
inventors. Our readers are familiar with che consti- 
tution of these departments, which were organised 


first for the specific purpose of increasing our mili- 


tary efficiency, and afterwards to develop our 
industrial interests. . 

Yet side by side with this admittedly revolutionary 
innovation, the Patent Office pursues its normal 
course, demanding fees from inventors for the main- 
tenance of their privileges—whilst, moreover, other 
departments of the Government commandeer fac- 
tories and workshops, and thus render it impossible 
for the inventor, during the continuance of the war, 
to utilise the scanty term of his patent to secure his 
just reward. | 

The manufacture of munitions must proceed with 
the utmost energy, and must take precedence of all 
private interests; but, at the very least, steps should 
be taken to suspend the payment of fees for the 
renewal of patents which are thus hung up, and to 
prolong the lives of the patents to a corresponding 
extent. 

Our attention has been called to this matter by a 
letter which appears in our ‘‘ Correspondence " 
column to-day: we cordially sympathise with the 
views of our correspondent, and should be glad to 
see a movement set on foot to secure justice for the 


inventor. 


ELSEWHERE in this issue we com- 


Electrical mence an abstract of a paper by 
Propulsion Mr. R. S. Portham, which at the 
of Ships. same time-adds to our information 


with regard to the Ljungstrom 
steam turbine—one of the most interesting an 
admirable engineering achievements of the age—and 
bears witness to the growing attention that is being 
given to the electrical propulsion of ships. This is 
one of the most important fields that still await 
conquest by the electrical engineer, hardly second in 
importance even to the railway field, and the excel- 
lent results attained by the s.s. Mjólner, in com- 
parison with her sister ship Mimer, inspire the con- 
fident hope that in no long time marine engineers, 
for their own advantage, will be compelled to adopt 
the electrical method of.transmission of power from 
the prime mover to the propeller. The small elec- 
trical losses in transit are completely swamped by 
the gain due to the possibility of adopting the most 
economical turbines, running at their most efhcient 
speeds, and taking advantage of the latest develop- 
ments of high steam pressures and high superheat: 
reversing turbines are dispensed with, and the com 
trol is reduced to its simplest terms, while all 
auxiliaries throughout the vessel, as well as lighting. 
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heating, and cooking, can be efficiently and cheaply 
operated by electrical means. We understand that 
already the application of the system to very large 
merchant vessels—which, running almost all tne 
time at constant speed, are able to derive the greatest 
advantage from turbo-electric drive—is in hand, and 
when the shipbuilding boom which is certain to 
follow the war commences, we hope that the oppor- 
tunity will be taken to increase the splendid lead 
which our merchant marine already possesses over 
all its rivals, by this means. 


THE recent setback in the price of 
crude rubber has proceeded to an 
extent which has certainly tended to 
keep the trade demand going at a pretty satisfactory 
rate considering the rather drastic restrictions im- 
posed by the authorities on the exports to the 
United States. The reason for this policy is rather 
obscure, especially in view of the fact that unsold 
stocks have been accumulating for some time past, 
while it is understood that proper regulations are 
in force on the other side under the co-operation of 
the Consular agents in order to préclude the possi- 
bility of leakages in the wav of contraband trading 
with the enemy. However this may be, it is gener- 
ally inferred that the present restrictions as to per- 
mits are merely ephemeral, and must therefore 
soon or later be modified, or otherwise trade will 
suffer to some extent. Meanwhile, there is no 
denying the fact that this adverse feature has had 
something to do with the recent weakness of the 
market. Not only have export buyers had to resort 
to a more conservative policy in the placing of new 
orders. So as to avoid unnecessary additional charges 
in the way of storage or interest, but the attitude 
of home consumers has been of a more discriminat- 
ing character, all of which, including quite large 
arrivals, have contributed to the depression. Prices, 
nevertheless, now appear to arouse more interest on 
the part of consumers, and it is not really surprising 
that the market is now exhibiting a little more back- 
bone, although there is as yet no robust confidence 
as to its stability. It is, however, worth noting 
that the rubber estates are not anxious sellers, 
and that quotations for forward deliveries cover- 
ing the remainder of this year have been remark- 
ably well held, mostly at a trifling premium over 
spot rubber. For the present, dealers are dis- 
inclined to carry stock, but it is probable that as soon 
as the issuance of permits is restored to the normal, 
a stronger feeling will assert itself and have a 
stimulating effect upon the general demand. The 
lower qualities of crepe rubber are now compara- 
tively cheap, and once again attracting a little more 
attention. The inevitable result of the recent break 
in the price of plantation descriptions has been an 
adjustment in values for wild rubber, in which there 
has not been much activity. The price of fine hard 
Para has dropped to below 3s. per lb. in the absence 
of any notable demand, but supplies are fairly well 
concentrated, and the chances are that, given à 
revival of buving, the market will readily respond 
alongside of a change of feeling in plantation rub- 
ber. Having regard to the progress of general con- 
sumption, the outlook is satisfactory enough, pros- 
pects across the Atlantic being quite good, and 
pointing to the probability of the importations being 
‘maintained on a big scale for an indefinite period. 
American manufacturers have doubtless still good 
stocks to go on with, so that a temporary falling oft 
in the imports can hardly impair the progress of 
their operations. As regards the home manufactur- 
ing trades, things are now quieter, the pressure of 
Government work having relaxed, which is enabling 
the works to make up somewhat for their arrears of 
deliveries against export orders. The outlet for 
ordinary cycle tires is, for the time being at any 
rate, not so large as it used to be. 


Rubber. 


Ir seems that American traders 

An are not so alert as their hustling 
Important reputation might lead some people 
Detail to expect. One of their own Consuls 

(at Pernambuco) has been writing 

home emphasising the importance of stating one’s 
telegraphic address and the names of codes used, 
on letterheads, in catalogues, &c. A case is men- 
tioned of a firm for whom a cable order was waiting, 
but neither the firm's letterhead nor any available 
directories gave the information required. Needless 
messages were in consequence sent, and valuable 
time was lost, and the business eventually had to be 
abandoned. This order was not one for electrical 
machinery or supplies—it was for candies, but the 
lesson it teaches is the same whatever the article of 
trade. We need not give the Consul's figures show- 
ing the American trader's remissness in the above 
matter except to state that out of 144 letters 
examined only 26 gave cable addresses, 50 the 
address and code, and 68 gave nothing. In our 
opinion the left-hand side of business notepaper can 
be most profitably occupied by giving essential in- 
formation of this kind, especially when dealtng with 
buyers abroad. We believe that most of our leading 


. electrical export firms are alive to the importance of 


such matters. In some cases their catalogues are 
models of what an export trade publication should 
be, but the matter wants attention, not only on corre- 
spondence paper and in catalogues and trade circu- 
lars; it should be especially attended to in adver- 
tisements appearing in trade organs. For example, 
a copy of the ELectricaL Review lies on thé table 
of a given Consular office abroad—it is to be found 
on many of them—the Consul receives an inquiry: 
he turns over our advertising pages and“ spots“ 
just the thing the inquirer wants, but the inquiry is 
an urgent one and the cost of cabling is so many 
shillings per word. The advertisement gives neither 
cable address nor code, and the name of the con- 
cern is Brown and Johnson's Electrical Acces- 
sories Manufacturing Company, Limited, of Little 
Huddlesdon Works, Partingchester, near Manton 
—is the inquirer not likely to be discouraged to 
the point of exasperation if, as is as likely as 
not, he have no directory of British manufac- 
turers at hand? The illustration may seem an 
extreme one, but we use it as the simplest way 
of getting home the need for placing before the 
buver essential export trade particulars. Whether 
the inquirer be a trader in a big business centre, or 
a caller at the Consulate, or a buver in an out-of-the- - 
way corner of the globe, when he vets the ELECTRICAL 
REVIEW with the complete trade advertisement m it, 
he will find it a time-saver and the advertiser will get 
business which might otherwise pass him by. We 
have no first-hand figures available concerning the 
practice followed in British export papers as a whole, 
but the American Consul gives some interesting in- 
formation that he has compiled as the result of a 
survey of the advertisements in a number of publi- 
cations. He does not say whether these journals 
are all American; we should judge that they are not 
so, for the weakness is certainly not peculiar to the 
States. lle says:— | 


One of the best-known export journals circulating in Central 


and South America contained in a recent issue 135 advertise- 


mente, and af these 9 had address and code, 4 address only, 
and 122 no telegraphic information. The same is true of the 
announcements in other export magazines. Of 70 machinery 
catalogues examined, 10 gave address and code, and, in addi- 
tion, their own private code; 15 gave address and code; 5 gave 
address only, 4 gave private code only, failing to state cable 
address and other codes used; 36 gave no telegraphic informa- 
tion. 
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ELECTRICAL EQUIPMENT OF THE PH(ENIX 
ASSURANCE CO.,S BUILDING. 


One of the finest of the recently-completed modern. London 
office buildings is that erected for the Phoenix Assurance Co., 
in King William S:reet, E.C., which houses not only the 
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Fic. 1.— LARGE CENTRAL FITTING, PHOENIX ASSURANCE BUILDING ; ALSO IN D IAIS OFFICE LIGHTING, 


company's own stoff. 
but also the Bark of 
Egypt and certain 
other tenants. The 
building, wh'ch is in 
the classical Renais- 
sance style, covers an 
area of 12,000 sq. ft., 
and is eight storeys in 
height, the two lower 
storeys being base- 
ments. 

The consulting en- 
gineer for the whole 
of the electrical work 
in connection with the 
building was Mr. 
8. G. Castle Russell, 
M. I. E. E., who has 
courteously allowed us 
to place on record the 
principal features of 
interest in the install- 
ation. 

Although the ser- 
vices to, and installa— 
tions in the Phiunix 
ompany's premises, 
and those of the Bank 
and east and west ends 
(tenants' portions), 
K., are kept distinct, 
the general type of FIG. 
anstallation is uniform 
thronghout and can be gathered from the description of the 


fisc Reir 


work carried out at the Phænix Co.’s premises, which 
follows. 
The electric supply for the whole of these premises is 


controlled from a switchroom in the sub-basement, this 
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| supply at 400 volts being obtained from two i 
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sources, viz, the Charing Cross and City of London Electric - 

Supply Cos., and tlis division of service is carried ont 

wherever practicable throughout the whole building, 

approximately half he lighting in all large or important 

rooms and on each floor being supplied by each company, 

and the well pump, ventilating, lift and aee tube 
motors 


by both c n 22 
eee 
the supp ly 5 T 
switchroom is N 


eS S a 
gat 


practice, | che | 
switchbo 
bailt up c ito 


3 


lighting, fitted with D.P. switches and fuses for — 
individual services to the various floors and basement 

sub basement; a 100- amp. heating service is also taken off, 
similarly controlled in each case by a D.P. switch and fuses 
— these services running in the case of one company to 


(300 gle 
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the ground and filth oOr&, and in the case of the other to 
the first and second floor. | 

From the outers of each pair of terminal boards a 200- 
amp. power service is taken t» a main power distribution 
board, fi:ted with DP. awitches and foxes, which controls 
the various motor wircuits in the building ; each cf t. ese 


Fig. 3.—View IN ROARD ROOM, SHOWING SPECIAL LIGHTING 
FITTINGS. 
boards is also cortrolled by a D. P. switch and fuss in the 
awitchroom. 
The pair of Jigbting distribution hoards on ea di company's 


. Service are on facing walls, but al! the beat and power 


circuits are in close proximity. 


As previously mentioned, the awitchyvear ia of the ironclad 


pattern throughout, the D.P. switches being mounted on 
marble -bas s, two inches clear of the Case 
all round for the main s vitches which 
are lined w:th Uralite, and three inches 
clear in the case of the main distribu- 
tion boards which are also Uralite lined 
and have plate glass fronts and front 
bus-bars. 

The whole of the switchgear is white 
enamelled and clearly labelled ; its general 
appearance is shown in figs. 4 and 7. 

To provide for the services to the 
various floors, four chases are provided 
running from bottom to top of the 
building ; and adjacent to the chase on 
each floor are provided sub-distribution 
fuseboards and D.P. switches of the iron- 
clad type, as shown in fig. X. 

The whole of the wiring, as far as 
possible, is carried out on the looping-in 
system, special cast-iron looping boxes . 
with porcelain interiors being provided 
where necessary. This wiring, consisting 
of 2,500 meg. braided v.R. cable, is run 
throuzhout in heavy gauge-screwed gal- 
vanised gas barrel, which was erected 
complete, with the plaster in position, . 

fore any wire was drawn in. 

Cast-iron junction boxes with screwed lids are provided 
Where necessary and similar boxes are used in place of 
tee-pieces and elbows throughout. 

All the lamp-fittings, swicchea, &c., are screwed direct on 
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to the iron junction boxes connected to the tubing, and the 


‘ends of all tubes throughout tbe iustallation were fitted with 


brass bashes, screwed on before the wire was drawu io. 

The method of il uminat' on adopted is of particular 
interest owing to the extent to which semi-indincu lighting 
is h-iug used. | 

Tbe imposing ground floor office depends «ntirely on the 
light provided by twenty-two 100-watt half-watt lamps in 
diffusing bowl reflectors suspended from the ceiling, as shown 
in fig. 2. In addition, a large central bowl-fittiog is provided 
on a level with tbe gallery under the dome, which is a 
feature of the ground floor office; this fitting contains a 
150-wate half-watt lamp in the boal, with 60-C. P. lamps in 
spherical globes round the periphery. as shown iu fig. 1, 
which bo shows the semi-indirect ligh ing in part of the 
actu rial department, Tbe illumination of the counters of 
the Eround floor office is from 3 to 4 ft.-candles, while 
that of the de-ks behind varies from 4 to 6 ft -candles. 

The su · p- ded bb vl type semi-indirect lighting fitting has 
been generally «dup ed througbont the building. having been 
specially designe by the makers in bronze and in Georgian 
style, to harmonise with the principal apartments. 

In all, we unders-an l that s»me 1.200 lamps of from 20 
to 100 watts each have been installed in the building. 

Turning to the ober matters of electrical interest, an 
extensive mechanical ventilating plent has been provided, 
which includes a 25-in. motor-driven tau for forcing fresh air 
into the basement and sub-basement, the incoming air being 
passed through the heating chamber in crder to slightly 
warm it in the winter: a 15-in. mctor-driven fau for 
extract ng used air from parts of the basements; two 
25-i0. motor-driven fans; for exuscing nir from the 
upper floors uud several smaller extractor faus in various 
positions. 

The general heating of the biilling depends on hot 
water radiatora, fed from boilers in the ba-ement, but 
this is supple neuted by a number «f. 1,500 watt e'ectric 
radiators, € ch controll d by D P. iro clad switch and fuse 
und plug. 

The water supply for the building is obtained from two 
artesian wells, bored we ad pth of 45» ft. below the lower 
basement. level. E ch well is provided with its own elec- 
trically-driven pumo and cach of the latter will supply 
shout 12,000 vallone. or the ex imared requirements for 
one day, w th elio bours’ running. ‘Tle water is raised in 
two lifts fo. torave tanks on the roof of wie bu Iding. 

The Plc: ix premises proper me equipped with two 
Waygood - Otis electric passt ger lots placed enirally ; 
thiee other lifts of a similar type are als) provided to 
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Fig. 4.—VIEW IN SwitcH ROOM, SHOWING MAIN DISTRIBUTION BOARDS, &C. 


ferve the Banking and other tenints in other parts of the 
building. 


A small electric cooking installation, comprising some 


35 KW. of Jackson equipment, is installed on the fifth floor. 
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This apparatus, shown in fig. 6, includes a double oven with 
hot-cupboard between, and a boiling plate with six rings 
over it; a grill with hot-cupboard over it; stock pot, fish 


FId. 5.—DIAGBAMMATIO ARRANGEMENT OF JRONCLAD 
ja SWITCHGEAB IN SWITCH Room. 
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FIG. 6.—ELECrTRIC COOKING APPARATUS IN KITCHEN. 


fryer, tea and coffee urns, &c., the average week-day 
requirement being from 17 to 31 dinners and 70 teas. 


electric light fittings were designed and supplied by Messrs. 


A private telephone exchange is also provided in the 
building, this consisting of two 50-line P.O. boards and a 
120-line private internal board. There is also a very com- 
plete electric-bell installation for the inter-departmental use 
of the Phocaix Co.’s staff. . 

The principal contractors in connection with the carrying 
out of the work for light and power wiring were : Phenix 
Co.'s offices, Messa. Belshaw & Co.; tenancies and Bank 
of Egypt, Messrs. Finch & Wheeler, which firm also carried 
out the internal telephones and electric bells. The special 
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Fia. 7.—V1kw IN SwiTCH Boom. 


Veritys, Ltd., who also were responsible for all the ironclad 
switchgear and motors. The ventilating plant was supplied 
by Messrs. Strode & Co.; and Messrs. A. Williams & Co. 
were respon«ible for the artesian-well work, under the 
supervision of Mr. Albion T. Snell. 

As previously mentioned, the whole of the electrical work 
was carried out under the direction and supervision of Mr. 
S. G. Castle Russell, M. I. E. E., who was also responsible for 
the electric lifi, low-presure hot water aud ventilating 
systema; and Mr. C. W. Catt acted as clerk of works for 
the whole installation. | 


THE ELECTRIC COOKER 
INDIA. 


IN 


By CHARLES S. JEFFREY, AMIEE., 
A Amer.I E.E. 


IN reviewing the possible applica- 
tions of electricity for domestic 
cooking and heating in India, we 
may leave out of consideration tre 
greater part of the population. 
‘There can be no question whether 
the poorer classes will ever use 
electricity in their homes, because 
these people live in a state o! 
poverty unknown in colder climes. 
Perhaps “ poverty,“ which sug- 
vests distress, is not the best word 
to use; although the majority ot 
Indian natives have the absolute 
minimum of worldly possessions, 
they are usually happy and con- 


tented. ©“ A state of simplicity ` 
better describes their circum- 
stances. One does not expect to 


find electric fittings in a bamboo 
hut, or in a shed made of old kerosene tins, where 
the entire furnishings consist of a mat on the floor 
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and one or two cooking pots, and, perhaps, a few 
treasures in the shape ot empty cigarette tins or the 
illustrated calendars of bygone years. 

It is only necessary, therefore, to consider the 
classes who use or are likely to use electricity for 
lighting. In one of the largest towns in India, where 
there is no gas supply, the number of consumers on 
the supply company's mains is only I per cent. of 
the total population. This number includes all busi- 
ness premises. Of course, in Indja the number in 

each household is usually greater than in England, 
but the total number of users of electricity is not 
likely to exceed 10 per cent. of the population in 
the Jarge towns. | | 

It is the custom in all European and the better- 
clas native households, in which may be included 
all those wherein electricity is used, to keep a cook. 
In most self-contained residences the kitchen is 
situated a short distance from the main part of the 
house, with a covered way between the two. The 
advantages of this arrangement in a hot country are 
obvious, but it has the effect of isolating not only 
the kitchen, but also the cook from the rest of the 
household. The kitchen becomes not so much a 


Fita. 8.— TyricALl Set OF SUB-DISTRIBUTION 
BOARDS AND SWITCHES. 


part of the house as the abiding place of the cook; 
its usually gloomy fastness is seldom invaded by 
the mistress of the house, and, except on a punitive 
expedition, by the master, never. To the careful 
housewife in England it may seem incredible, but 
very few Memsahibs visit their kitchens more than 
once per day, and many not once per week. And 
perhaps it is better so. 

Be as enthusiastic as they may, it is not possible 
for white women in the East to do much work in 
the house if they take proper care of their health. 
It is evident, therefore, that no matter what appli- 
ances are used, the greater part of the cooking 
must be done by the native cook. 

The writer may be unduly pessimistic, but he fears 
that the task of educating Mr. Dorosawmey in the 
economical use of an electric cooker is an insuper- 
able obstacle. If one could be certain of keeping 
one's cook, it might be done, but it is likely that 
the knowledge that he alone could operate the 
cooker would give the cook courage to become more 
and more extortionate in his daily bazaar accounts. 
It is seldom that one keeps a servant for more than 
a year in India, and good cooks are usually the 
most difficult to retain. 

In Rangoon the cooking is usually done on a 
charcoal fire. The writer, who had a coal fireplace 


„ Fie. 9.—VENTILATING PLANT 
IN BASEMENT. 
PH«€NIX ASSURANCE CO. s INSTALLATION (see page 500). 


in his kitchen, had the greatest difficulty in per- 
suading the cooks to use it, and whenever a dish 
was spoiled the cook invariably blamed the fireplace. 
A letter received from one of our cooks may be of 
interest. The errors in spelling are omitted : — 


highly respected memsahib with due respect and humble 
submission thie petition humbly sheweth that your petitionet 
is a poor man and humbly requests you to forgive the trouble 
your ladyship is my father and my mother and my children 
and their children look to you for bread I good cook man and 
my father good cook man and pray that your ladyship will 
have pity on my hard case my father cook with charcoal and 
his father cook with charcoal madras cookinan cook with char- 
coal bombay cookman cook with charcoal memsahib say cook 
with coal fire not can do I giving notice leaving at end of 
month by your favourness have pity on my hard case my 
children will have no bread for which act of kindness shall 


ever pray for your . s long life and happiness please I 
waiting your ladyehipe reply your most obedient servant cook 
dorosawiney. 


It should be remembered that native servants 
spend all their spare time, of which they have much, 
gossiping about their mistresses and the doings in 
the households to which they belong. Should the 
electric cooker one day develop a fault and reveal 
the thousand devils of which it is possessed, the 
news would go round to every cook 
in the town, and no eloquence 
would prevail on one of them to 
touch it again. Everyone con- 
nected with the business of electric 
supply in India knows that if a 
native receives an electric shock he 
vanishes ''like the snowfall on a 
river " and the place thereof knows 
him no more. | 

In support of cooking by elec- 
tricity, much has been written about 
the saving in weight effected by 
roasting joints in an electric oven, 
but the opinion seems to be gaining 
ground that this saving is really 
due to cooking at a lower tempera- 
ture, and the only advantage attri- 
butable to the electric cooker is 
the closer regulation that can be 
effected. A study of Indian methods 
of cooking supports this theory, as 
one cannot fail to observe that the 
apparatus used appears to be of 
comparatively little importance. A 
good cook will prepare the most 
elaborate meal with the most primi- 
tive utensils. The cooking place in 
a typical Indian kitchen consists 
of a square of brickwork in which are made several 
small charcoal fireplaces, about 6 in. square and 
4in. deep. That is the whole permanent equipment 
of the kitchen. There is no oven provided. If the 
cook wishes to be disagreeable, he may insist on 
having a portable cast-iron oven which he can place 
over one of these fireplaces, but usually all the 
baking and roasting is done in an old kerosene tin. 
Most cooks will bake excellent cakes in a stewpan 
only a little larger than the cakes themselves. 

She who presides over the writer’s household in- 
forms him that to cook well, one must cook slowly. 
Undoubtedly herein lies the secret of the Indian 
cook’s success. He is superlatively slow. To his 
credit, it must be said that he also has infinite 
patience. For example, when baking a cake he will 
surround his kerosene tin or stewpan with glowing 
charcoal, and. will stand over it from the moment the 
cake is put in until it is taken out, carefully fanning 
the fire and readjusting his charcoal, piece by piece, 
in order to concentrate the heat just where it is 
required. So long as the cooks stick to these 
methods, and that is probably as long as the present 
generation of them survives, it is unlikely that much 
progress can be made in the adoption of electric 
cookers for general purposes. 

In India, another very important drawback from 
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the supply company’s point of view is that the prin- 
cipal meal of the day in all European and better- class 
native houses is served between seven and nine 
o’clock in the evening, and since, in India, even in 
the northern provinces, there are no long evenings 
such as we are accustomed to in the summer months 
at home, it is invariably served after dark. This 
means that the peak cooking load would almost co- 
incide with the peak lighting load, and with a poor 
diversity factor it is, of course, impossible to otfer 
very attractive rates. p^ 

So far this article is so pessimistic that it is, per- 
haps, more suited to the pages of the Journal of Gas 
Lighting than those of the ELECTRICAL Review, but 
the writer hastens to add that there is a brighter 
side to the picture. Although there is not much 
likelihood of electric cookers being adopted for 
general purposes, their cleanliness and freedom from 
external radiation make them valuable auxiliaries for 
domestic purposes. Apart from the attitude of the 
cook, the isolation of the kitchen and its uncomfort- 
able environment are sufficient to deter most Mem- 
sahibs from practising the culinary art; but if the 
home is equipped with a small electric cooker which 
can be fitted in the dining room or verandah, there 
is no reason why the husband domiciled in India 
should any longer be free from the danger which is 
reputed to lurk in his young wife’s first cake.. There 
are many people who cannot enjoy food prepared by 
the native cook, because they know too much about 
his methods, and electric cookers make it possible 
for them to prepare an occasional meal for them- 
selves. 

Once an electric kettle has been used in any house- 
hold it becomes indispensable, not only because of 
its convenience at the tea table, but because it pro- 
vides a means of obtaining hot water after the cook 
has departed from the kitchen. Electric toasters 
also are in great demand. Even those of us who 
accept all that comes from the kitchen, provided it 
passes the test of smell and taste, without permitting 
our imaginations to dwell on disagreeable possi- 
bilities, enjoy our toast better when we have positive 
knowledge that the hands which prepare it are clean. 

When we leave the kitchen for the laundry, we find 
another invaluable article to be the electric iron, 
because by its use it is possible to save many delicate 
fabrics from that ruthless destroyer, the dhoby or 
washerman. The dhoby's method of washing is to 
dip the article to be cleaned into a bucket of soap 
and water, swing it round his head, and bring it 
down with a smack on a block of wood or a flat 
stone. If the wood has a nail in it, what cares he? 
Mark Twain described him as the man he saw ''break- 
ing stones with a shirt.“ 

When ironing, in order to impart to the clothes 
the moisture which we are told is necessary to obtain 
a good surface, he uses his mouth as a reservoir and 
ejects water upon the garment with an accuracy of 
expectoration that no Englishman and few Americans 
could equal. Fortunately for their peace of mind, 
many Memsahibs are in ignorance of this little prac- 
tice of the dhoby's, because the ironing is usually 
done in his own quarters. When an electric iron is 
part of the household equipment, it is possible to 
have the more delicate articles washed and ironed 
under the eve of the Memsalib. Even if the dhoby 
will not do the work in this wav, there are few women 
who will grudge the time it takes to do a little laun- 
dry work for themselves, when by so doing they are 
spared the distress of witnessing the rapid disinteg- 
ration of their most cherished '' chiffons.” : 

In the rainy season small electric heaters are very 
useful for drying out wardrobes, cupboards, &c., 
and thereby preventing much destruction by mould 
and mildew. In many pianofortes a carbon lamp or 
small heater is permanently fitted for this purpose. 
Obviously, in a hot country it is essential for com- 
fort that the heat should be localised to the articles 


to be dried, and the advantage of the electric heater 
in that connection is at once apparent, since it can 
be used in situations where any form of combustion 
heater would be out of the question. | 


CORRESPONDENCE. 
Letters received by us after 5 P. M. ON "TUESDAY cannot appear wnt: 
the following week. Correspondents should forward their commim- 


cations at the earliest poxsible moment, No letter can be published 
unless we hare the writer's nume and address in our possession, 


Doing His Bit.“ 


We sing of Tommy Atkins, the man behind the gun,” 

Of workers in the factories, making bullets by the ton; 

But think of the man in the power-houee, amid the turbines 
roar, 

For there he's doing his duty, they'll let him do no more. 


He cannot join the Army, they say he can't be spared; 

They won't put him in khaki, for then he'd not have cared. 

He's trying to do his little bit, it isn't much, I know, 

It's one of those silent, unknown jobs that doesn't get mach 
show. 

Men from munition factories pour out each day in streams, 

But they would be no good at all if they weren't supplied 
with means f 

To turn their massive turret lathes and make the motors run, 

But they get the extra cash, while the other chap gets none. 


The man who runs the power house works seven days a week. 
He gets no'overtiine, but has to pay more for his keep: 

And when “Take air-raid action comes he haa to do his lit 
For the safety of the public, and the chance of petting hit. 


So when you pass a power hose and hear the turbines hum. 
Give a thought to the man inside, whose work is so hum-drum 
He isn’t a khaki hero or a sailor boy in blue, 

But his King and Country need him, and he'll eee his duts 


through. 
P. Gordon Hieatt. 
York. : 


Justice to Inventors. 


Whilst to many in this country the war has brought in- 
creased) work and remuneration, there are others who have 
been very hardly hit, and none, I venture to say, more that 
inventors and patentees. i 

Before an invention reaches the stage when it begins to 
bring in a return, a large amount of work, trouble, time, and 
money has, as a rule, been expended on it. 

When the war broke out, there must have been larze 
numbers of engineers, and others, owning patents which bad 
just reached the stage at which it might reasonably be ex- 
pected that the income to be derived from royalties or sale 
would begin to repay the time and money expended in 
development. | 

In the majority of cases, alas! the inventors soon found 
that, owing to the works being required for munition pnr- 
poses, it was no longer possible to manufacture their patent: 
articles, and their rovalties fell off very considerably, or in 
Inany cases ceased altogether. a | 

Under these circumstances, it seemed a natural step to ask 
the Patent Office to postpone payment of the renewal fee: 
and to prolong the life of the patent by a penod correspone- 
ing to the duration of the war, or to the time during whic» 
the pressure of Government work rendered it impossible t 
manufacture the patented article. | 

The reply of the Patent Office is, however, that they have 
no power to grant either request, and that, as far as the Ofte 
knows, no fresh legislation is contemplated. l 

It is, of course, always open to any patentee at the expire- 
tion of the life of his patent to apply for an extension, but 
what assurance has he that his application will be favourably 
received? Meantime, he must either drop payment of the 
renewal fee; and thus forfeit his rights, or pay the fees iz 
the hope that after the war is over his application for an 
extension of his patent may receive favourable consideration. 

Now, Sir, this is neither justice, nor in the publie interest 

It ie, surely. not just that the Patent Office should take 
fees from inventors when, owing to the needs of the nation 
it is impossible to get the patented articles made: nor can i 
be in the public interest to discourage Inventors in this way 

In the industrial war to which the nation is committed w. 
shall need to utilise to the very utmost all the inventive sku! 
of onr people, and we cannot afford to risk the lass of ust: 
inventions simply because inventors, awing to want of prope 
support, cannot aflord to nurse their ideas through to fruit 

Even if the inventor does receive. any. rovalties, the auth 
rities show their appreciation of his work by demanding, the 
payinent of income-tax at the full unearned-income rate witi- 
ont allowing anv deduction for development expenses. 
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May I beg, Sir, the hospitality of your columns to ventilate 
the matter, in the hope that a body of public opinion will be 
formed sympathetic to securing fair play and encouragement 
to our inventors. 

Fair Play. 


[We refer to this matter in our leading columns to-day.— 
Evs. Erec. Rev.] ; ; 


WAR ITEMS. 


German Goods in New Zealand.— The Auckland Weekly 
News"' publishes the following:—'* A trade catalogue has 
been shown to a Dunedin reporter which states explicitly 
of a certain magneto that it is manufactured in America. 
The old German-looking title of the company is replaced by 
a word that is characteristically American, and the catalogue 
expressly states that the concern is purely of American 
make. So one would also gather from the lettering on the 
cover of this magneto ‘ Made in the United States of 
America.’ It is this lettering that the customer reads, pro- 
bably he looks no further, but the repairer, in remedying 
defects, looks inside. lt was in the course of such an 
examination that a repairer found a betraying brand on tne 
magneto made in Germany.’ The outer lettering, in small 
type and newly cut, declares that the magneto is made in 
America, the inner and bolder and older inscription inside 
states that the make is German. Information placed at the 
disposal of the reporter leads to the belief that such mag- 
netos are still being imported into the Dominion, via 
America. 


Controlled Works. — The number of establishments con- 
trolled by the Ministry of Munitions has been increased by 
156 to 3, 493. 


Exports to Liberia.— In the ‘‘ London Gazette“ for April 
25th there is published a list of persons authorised as con- 
signees of articles exported to Liberia. 


To be Wound Up.—Under the Trading with the Enemy 
Amendment Act, the Board of Trade has ordered the fol- 
lowing to be wound up:—Alphons Custodis Chimney Con- 
struction Co., Ltd., 119, Victoria Street, London, S. W.; 
constructors of chimneys, &c.; controller, D. H. Allan, 20, 
Copthall Avenue, London, E.C. The Phonotas Co., Ltd., 
126, High Holborn, W. C.; sanitary system for cleaning 
pene controller, Alfd. Hartley, 9, lronmonger Lane, 


. Trade After the War.—A Reuter dispatch from Sydney 
states that the annual conference of the New South Wales 
Chamber of Commerce has unanimously passed a resolution 
in favour of the encouragement of trade within the Empire, 
recommending among other things the imposition of a surtax 
on enemy goods, and also that enemy goods after the war 
shall be indelibly marked with the name of the country of 


gin. 

The Chairman of the General Steam Navigation Co. says 
that in considering the question of new tonnage, a great 
factor must necessarily be how far and how long the bitter 
feelings engendered by the war would be extended after its 


close to commercial intercourse betweefi the belligerent — 


nations. As reported by the Evening News," he added: 
* I think that trade between this country and Germany will 
be vastly reduced in volume—for sentimental reasons be- 
cause the British will not easily forget the many acts of 
ruthlessness of which the Germans have been guilty, and 
for economic reasons because the spending power of this 
country and the Central Powers must be restricted for years. 
It is clear that additional revenue to meet our indebtedness 
must be sought from other sources than direct taxation, and 
those will be found in the imposition of duties on all im- 
ported manufactured goods. It is not to be assumed that a 
complete commercial boycott of the Central Powers will be 
effected, as, in my opinion, international business is too 
- interlaced to make this either possible or desirable." 

At the close of the International Inter-Parliamentary 
Commercial Conference in Paris (says a Reuter dispatch 
in the Morning Post ’’) the meeting unanimously adopted 
cesolutions regarding the following:—(1) The establishment 
of preferential. postal, telegraphic, and telephone rates be- 
tween the Allied nations. (2) The constitution of a per- 
manent body charged with determining the conditions of the 
transport of. merchandise and the introduction of a tariff on 
enemy s so as to avoid delays in the transport of goods 
from Allied States. (3) Reduction of freight rates, with 
recourse if necessary to general requisition of merchant ves- 
sels with indemnification in order to assure victory by the 
economic solidarity of the Allies. 


Exemption Applications.—At Maidstone, on April 25th, 
the manager of the Corporation tramways renewed an 
appeal for exemption for three car-drivers. A month ago 
the matter was deferred to see if ineligible men could be 
found, and Mr. Lambert now said that he had engaged a 
discharged naval man and a discharged military man, but 
two other drivers had left, and he was in the same position 


as he was a month ago. Next month, however, he expected 
two discharged army men formerly in the service of the Cor- 
poration. One man, who has been on the tramways since 
the opening, was conditionally exempted; the cases of the 
others were put back until May 26th. 

Before the West Kent se ints Court, on April 27th, an. 

appeal by Mr. J. Vince, electrician at the Turkey Paper 
Mills, Maidstonc, for exemption, was refused. 
_ At Ryde (Isle of Wight), the Isle of Wight Electric Light 
Co. applied for exemption for a shift engineer and fitter in 
sole charge of the engines and electrical plant while run- 
ning, and claimed to be indispensable. The tribunal granted 
conditional exemption. 

The Rugby tribunal has granted conditional exemption to 
an employé of Messrs. Willans & Robinson, who wished to 
go to Nigeria to erect machinery at tin mines there. 

Before the Devon Appeal Court, on April 26th, an appeal 
was made for an electrical engineer and wireman employed 
by Messrs. Garnish, Lemon & Co. The local tribunal had re- 
fused exemption, considering that the appellant was not 
indispensable to the business. The tribunal granted adjourn- 
ment until applicant's group was called up. 

At Wallasey, on Monday, Colonel reene, tramways 
manager, applied for further exemption for 28 married car 
drivers. The tribunal decided to defer consideration of all 
married men's cases until single men ''combed out” of 
reserved occupations had been dealt with, and granted con- 
ditional exemption for one month to all the married tram 
drivers. An appeal was also made for the exemption of a 
motor controller, single, aged 36, who was stated to have 
taken the place of a skilled man, and who was essential for 
the maintenance of the tramway service. It was remarked 
that the man came under the head of those engaged on the 
maintenance and repair of plant and machinery, but a mem- 
ber of the tribunal said that the skilled man had been allowed 
to go and the handyman had taken his place, whereas the 
handyman ought to have been allowed to go at the onset, 
and not the skilled man. The appeal was disallowed. 


Trading with the Enemy.—The ‘‘ London Gazette“ for 
May 2nd contains further additions and amendments to the 
lists of persons or bodies with whom trading is prohibited 
in Argentina, Brazil, Chile, Netherland East Indies, Nor- 
way, Philippine Islands, Portuguese East Africa, Spain, 
Sweden, &c. 


Exports to China.—The ‘‘ London Gazette " for May 2nd 
contains fucther lists of persons and bodies in China and 
Siam to whom exports may be consigned. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


ANNUAL Report, &c. 


THE report of the Council for the past year is published in the 
issue of the Journal for May Ist. It states that the member- 
ship at April Ist was 6,676, showing a net decrease of 141; 
additions during the year numbered 212 (including 142 Stu- 
dents), and deductions 353 (79 deceased, 96 resigned, and 178 
lapsed). Members numbered 1,500, Associate Members 3,466, 
Associates 520, Graduates 382, and Students 801, the remaining 
7 being Honorary Members. During the year 49 candidates 
for Associate Membership, of whom. 27 were non-members, 
were approved by the Council subject to complying with the 
examination regulations. The Council elected M. Maurice 
Leblanc an Hon, Member, and the King conferred a 5 
on Sir H. Norman, M. P., K. C. B. upon Lord Moulton, anc 
knighthoods upon Sir W. Slingo and Sir G. Franklin, 
Numerous military distinctions were awarded to members} 
including the Victoria Cross to Lieut.-Com. E. G. Robinson 
R.N., and 34 members lost their lives in the war. Other 
members deceased included Mr. C. E. Spagnoletti, Prof. E. 
Gerard, Mr. Robt. Hammond, Lord Alverstone, Mr. E. Dan- 
vers, Mr. H. A. Mavor, Sir A. Rücker, Capt, E. G. Tidd, Mr: 
F. H. Varley, and Mr. Thos. Parker. X 
On account of the war, the annual dinner and conversazione 
will not be held this year. ] f ) 
Premiums for papers have been. awarded to Messrs. J. R. 
Beard, H. H. Harrison, N. W. Storer, A. Campbell and D. W. 
Dye, A. E. Clayton, and Professors A. B. Field and G. W. O. 
Howe. No Students’ premiums have been awarded, and the 
David Hughes and Salemons Scholarships will not be awarded 
this year. | | ot 
Twenty-two societics have held meetings at the Institution. 
The Wiring Rules have been revised, 24 meetings of thé 
Committee having been held and over 500 amendments, con- 
sidered; no fewer than 13,500 copies of the 1911 edition were 
jssued, and the seventh edition has been adopted by the whole 
of the fire insurance companies of the United Kingdom. 
The Council applied to the Committee of the Privy Council 
for grants for research, and has received £840 for a year's 
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work on the henting of buried wires, and £250 for research 
in the properties of insulating oils; Mr. J. S. Highfield has 
been appointed representative of the Institution on the Engi- 
neering Committee of the Advisory Council for Research. | 

The number of members that are or have been serving 1n 
the Navy or Army since the outbreak of war is over 1,300. 
The Council has taken steps towards facilitating the employ- 
ment of disabled soldiers and sailors in electrical undertakings, 
und arrangements are in progress to that end; a guarantee 
fund of over £300 has been established for the purpose by past 
and present members of Council. 

The accounts show a eurplus of income over expenditure of 
£1,847, compared with £1,623 in 1914. The assets amount to 
£116,748, against liabilities £43,013, leaving a balance to the 
good of £73,735, an improvement of £2,165; the building fund 
amounte to £43,946, and the general fund to £23,619. 

At the end of 1915 the capital account of the Benevolent 
Fund stood at £4,642; donations and subscriptions amounted 
to £777, and seven grants were made, amounting to £126. 


— 


The same issue of the Journal contains a further list of pro- 
motions, transfers, &c., of members on military service, and 
the result of the voting on the proposals oot der by the 
informal meeting of Corporate Members on March 8th. The 
number of cards issued was 3,244, and of these 1,470 were 
returned. The proposals were as follows :— 


For. Against. 
(a) To expel members who are subjects of 
enemy countries or States. *. 1,320 88 
(b) To expel members who being natura- 
lised British subjects have retained 
enemy nationality pos 85 —. 1,307 79 


(c) Not to expel members who are natura- 
lised British subjects and were for- 
merly subjects of a country or State. , 
now at war with Great Britain and ; 
Ireland but who have under the laws 
of such country or State definitely lost 
their alien nationality, provided they 
are able to prove this to the complete 
satisfaction of the Council ae 


(d) That no person ehall after the......day of 
"oen „ 19..., be.eligible for election 
as a member of the Inetitution who 18 
a subject of any country or State with 
which the United Kingdom of Great 
Britain and Ireland is or shall have 
been at war on or after the date 
mentioned ET » dus 


1,081 


1,120 200 


A resolution has been drafted to carry out the objects pro- 
sed, and in due course the necessary meetings of Corporate 
embers will be called to consider it. 

'The ballot paper for the election of Council has been issued ; 
the liet of names ie identical with that published in our issue 
of March 31st, with the exception that the name of Mr. C. H 
Wordingham has been added to those of Messrs. R. A. Chat- 
tock and J. S. Highfield as candidates for election as Vice- 
President, on the nomination of 17 members, whose names 
are given, 1n accordance with the Articles of Association. 

The annual general meeting will be held on Thureday, May 
llth, at 8 p.m. 


SHANGHAI . BLECTRICITY REPORT. 


THE annual report of Mr. T. H. U. Aldridge, engineer-in-chief of 
the Shanghai municipal electrical undertaking, for the year 1915, 
shows that continuous progress is being made, and that the fore- 
casta of previous years are in process of realisation, 

Daring 1915, 49,787,397 units were sold, including, roughly, 14 
millions for private lighting, 1 million for public lighting, 680,000 
fer heating, 30,633,455 for power, and 3,395,813 units for traction ; 
the total represents an increase of 52 per cent. on the 32,633,671 
units sold in 1914, and the power units included show an increase 
of 101 per cent, 

The public lighting output showed a slight decrease, although 
over 100 additional lamps were connected, this being due to the 
general use of the nitrogen-filled metal lamp. 

The maximum load on the feeders, 14,000 Kw., was under the 
amount estimated at the beginning of the year, due to the tempo- 
rary suspension of running of some large mills, and to a number of 
small consamers shutting down owing to trade depression, The 
load factor improved from 33'6 per cent. in 1914 to 40˙8 per cent. 
in 1915. The total H.P. of motors on the mains now amounts to 
14,547, representing a net increase of 2,365 H.P. during the year. 
The report points out that 6,210 H.P, of motors in 10 different oil, 


flour, and cotton mills have been negotiated for in the coming 
year, 


As to heating and cooking, 1,216 radiators, of 2,432 Kw. capacity, 
are now connected, practically all hired out by the department at 
1s. 3d. per month. 

This form of heating has become popular amongst foreigners 
and Chinese alike, but electric cooking has been held back because 
the cooking ranges ordered could not be procured. It is found 
that 2 Kw. is the minimum satisfactory size of heater in Shanghai. 

At the end of the year there were 44 aro and 1,422 metal lamps 
in use for street lighting end practically all the latter are of 
the nitrogen-filled type, in 60-0.P. to 400 C.P. sizes, During the 
typhoon last summer, in several cases the street lighting was inter- 
rupted by branches of trees falling upon or among the wires 
forming the street lighting circuits; the typhoon was, however, 
of exceptional severity, and Mr. Aldridge pointe out that failures 
are rare and the price paid for the lighting service is very low. 
There were 16,992 meters and 1,092 current limiters in use at the 
end of the year, and 18,104 connections to the mains. 

The generating plant capacity in use at the two stations (Fearon 
Road and Riverside) was 19,600 Kw. ; 62,291,448 units were gene- 
rated, the modern Riverside plant providing 54,845,415 units. 

The works cost per unit fell to 584d: 

The net increase of transformer capacity for the year was 
5,894 Kw., bringing the total transformer capacity in use to 
18,284 KW. A new sub-station in Tonquin Road has been com- 
pleted and partly equipped; it will ultimately be supplied wit: 
6,300 and 22,000-volt current and have a capacity of 15,000 xw. 
Seven three-phase sub-stations for an ultimate capacity of 10,000 
KW. are under constraction. 

Financially, the undertaking made a net profit of £32,363, after 
providing £27,877 for loan interest and 438,087 for depreciation. 
The profit represented 8°91 per cent. on capital outlay, having 
increased from 698 per cent. in 1914. The profit for 1916 is 
armas at £89,567, and £44,573 will be sst aside for depre- 

on. 

The report contains a short description of the new Riverside 
extensions, to which reference has been made in our pages. 

The present type of steel frame building with corrugated iron 
walls will be adopted, with a turbine room 90 ft. long by 60 ft. 
wide, and a boiler house 130 ft. long by 90 ft. wide. Coal bunkers 
will provide accommodation for 1,000 tons of coal, and will be 
supplied by coal-handling plant with a capacity of 60 tons an 
hour, either direct from an 11,000-ton ooal store or from river 


es. 

A 20-ft. bay containing pumpe, fans, &o., will separate the 
turbine and boiler rooms, and a separate reinforoed-oonorete switch 
and transformer house will be provided. 

Two 10,000-kw. turbines (by Parsons and the GEC. of 
America) and a 5,000-kw. turbine set (Fraser & Chalmers-Viokers) 
comprise the first installation, and these will operate on 180-Ib. 
steam superheated 200°. The alternators are to generate at 6,600 
volts, three-phase, and by means of step-up transformers direct- 
connected to the generators, the pressure will be raised to 
22.000 volta. 

The transformers are designed with 5 per cent. internal 
reactance, and the use of external reactance will be avoided. 

The 5 000-Kw. turbine set will run at 3,000 R. P. u., and have a 
full -load steam consumption of 13 Jb. per unit, while the 
10,000-Kw. Parsons turbine unit (1,500 R.P M.) will operate on fall 
load with 11˙9 lb. per unit, the American turbine of the same siz: 
and speed, but of the impulse type, being rated at 12°85 lb. steam 
per unit; the latter machine was adopted on account of the short 
time of delivery. 

For the 22,000-volt switchgear, the tender of the B T.H Co. was 
itur ME and for the transformers that of the Westing- 

ouse 0 E 

Eight new Babcock marine type boilers, each of 40,000 lb. 
normal steaming capacity, are to be installed ; six of the boilers 
will have Baboock chain-grates and two Taylor underfeed atokers. 

All the boilers will operate with mechanical draught. 

To connect the Riverside and Fearon Road plants, four 
0°15 eq. in. 22,000-volt underground cables, of the split-comdactor 
type, will be provided, and the necessary step-down transformers 
and switchgear at Fearon Road, and, as previously mentioned, st 
the Tonquin Road sub-station. 

The B.I. & Helsby Co.'s tender for 22,000-volt oable was 

` recommended, ] 


The Copper Position.—At the meeting of the Namaqus 
Copper Co., according to a Times report, Mr. T. V. Anthony, * 
director, stated that the world's production of copver in 1915 was 
estimated to have been a little in exoees of 1,000,000 tons—of 
which the United States were responsible for some 635,000 tons 
and a recent estimate put the present rate of the world's output at 
100,000 tons a month. To-day they were face to face with a posi- 
tion for which no parallel oould be found in the history of the 
metal—on the one hand a production far in exoees of an 
ever hinted at hitherto, and, on the other hand, a prioe which bad 
not been reached within the memory of any of those present, and, 
what was still more phenomenal, no visible limit to either. He 
would, indeed, be a bold man who would venture to predict the 
point to which prioes might yet be taken, in view of the undoubted 
fact that, huge as the production had become, consumption ws 
keeping pace with it and could hardly be relaxed so long sé the 
war endured—a comforting reflection for producers like them. 
selves, however much it was to be regretted that the result had 
not been attained by other means, 
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A ROTARY CONVERTER INSTALLATION. 


l Br E. P. AUSTIN, A.M I. E. E. 

Amonast the various ways of linking up two individual 
generating systems that employ different periodicities, and 
are also generating direct current, the following example 
possesses several interesting features. 

A certain generating station supplies energy for public 
supply and traction, the former being on the three-wire 
system. The same generators are available for each system, 
and are used as shunt machines for the lighting supply, 
and compound for the traction work, two distinct switch- 
boards being used for the purpose. 


TRACTION O.C. BUS-BARS 


LIGHTING OC BUS-BARS 


50 ~ BUS-BAR 30 ~ 8US-BAR 


Fio. 1. 


A booster rotary converter is installed, capable of running 
inverted off either D.C. system, and supplying three-phase 
energy at 50 periods, 6,600 volts, through a step-up trans- 
former. It will also, when required,, convert A. O. to D.C. in 
parallel with either D.c. system. 

-« It became necessary to take a bulk supply from a neigh- 
bouring system at 30 cycles, and receive it in such a manner 
that either D.c. system could be supplied. It was also 
desirable that the machine installed for the purpose could 
be run inverted at 30 or 50 cycles off either D.C. bars, 
and thus form a complete stand-by unit for all conditions of 
running. The several conditions were met by installing a 
booster converter capable of running at two different speeds 
on shunt field adjustment, and giving its rated output at 
each speed. 

A 50-cycle, 6,600-volt alternator has been added to the 
system to synchronise with the rotaries at 50 periods. This 
machine is controlled by a voltage regulator acting on the 
5 of the exciter, which is chain-driven off the alternator 
shaft. 

From this description it will be seen that considerable 
complication has been introduced in order to obtain maximum 
flexibility. A schematic diagram of the system is shown in 
fig. 1, and a detailed wiring diagram of the 50-cycle to 30- 
cycle rotary is given in fig. 2. There are two distinct 
control panels and cubicles for this machine, all the switches 
being mechanically interlocked to prevent mistakes in 
switching and synchronising. Each rotary is fitted with 
interpoles and is compound-wound, the shunt excitation 
being obtained normally from the exciter mounted on the 
rotary shaft. A separate compounded booster is also 
mounted on the same shaft and connected on the A. O. side, 
aud provided with a potentiometer and rheostat to give a 
wide range of voltage regulation. 

From the diagrams it will be seen that the compound 
Windings of main and booster fields are connected in series, 
and that it is necessary to change these windings, or short- 
circuit them as required in accordance with the direction of 
power supply and the bus-bar to which they are connected. 
The switching arrangements on the D.o. side provide, there- 
fore, for the following changes :— 


Lighting bus-bars, D. O. to A. C.. Compound machine 
with compounding 
reversed. 


A. C. to D. C. Shunt machine, 


Traction bus-bars, D.C. to A. 0. 


OC. to AC. 
AC. to DC. 


. Compound machine 
with compounding 
reversed. 


A. C. to D.O. ... Compound machine 


The interpole winding reverses its polarity with the 
direction of armature current, and therefore requires no 
switch control. | 

The rotaries are started up from the D.c. end and syn- 
chronised in the usual manner. ‘ 

The operation of No. 2 rotary is somewhat different. It 
is usually started from the traction bus-bars as a compound 
motor, synchronised at 30 cycles, and immediately tripped 
off the D.c. bars. The compounding is then reversed and 
the machine is paralleled with the p.c. bars. 

The various combinations possible for reliability of supply 
and efficient running have made the effective protection of 
all generators a complicated matter, and the relay gear, 
therefore, deserves a special description. The nature of the 
load demands short-time overload capacity on the traction 
and A. C. systems, which sometimes reach 100 per cent. over- 
load for several seconds. 

Time-limit overload relays have, therefore, been fitted on 
all circuit-breakers, and are capable of adjustment on both 
elements to suit running conditions. As the rotaries can 
run direct or inverted, the D.c. overload trips are operated 
off shunts on the main circuit or through change-over 
switches. On the A. C. side of the rotaries and also on the 
alternator, inverse time-limit overload relays are used, con- 
nected to & D.C. trip circuit, and also three-phase reverse 
power relays actuate the same tripping element of the oil 
switches. The latter are necessary to prevent complications 
when rotaries and alternator are supplying power in parallel, 
and they will also prevent undue disturbance of the D.C. 


50 ~ BUS BARS 
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supply in the case of bad synchronising. A snap switch is 
used to cut the reverse power relay out of action when the 
rotaries run direct. 

The protection of No. 2 rotary when taking 380-cycle 
energy in bulk is still further complicated. Normally, No. 2 
runs on the D. C. traction bars in parallel with a steam-driven 
generator. When the bulk supply temporarily fails, the 
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rotary A. C. switch must be instantly tripped to prevent the 
supply from being restored out of phase. A simple no- 
volt coil is not sufficient, since the rotary will continue 
running off the D.C. bars and maintain voltage on the A.C. 
line. | ý 

To overcome the difficulty a sensitive D.C. reverse-cur- 
rent relay is used to trip the oil switch immediately 
energy flows from the D.c. bars. It was also found 
necessary to install a very sensitive A.C. no-volt relay coil 
to open the no-volt coil circuit if the supply fails when 
‘the rotary is not in el with other machines. The 
situations of all these devices are indicated in the diagram 
fig. 1, and fig. 3 shows the detail connections of the no-volt 
protection gear for No. 2 rotary. The general working of 
this system is quite satisfactory, due in large measure to the 
careful study of the conditions and the design of the rotary 
converters to meet them. The A. O. voltage and frequency 
is maintained very effectively on varying loads. Frequent 
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adjustment of the compound and interpole windings by means 
of diverters was necessary, to obtain the best results, in 
conjunction with the characteristics of the prime generators 
and engine governors. 

Some difficulty was experienced in the parallel running of 
the rotaries and alternator, owing to the practically flat 
characteristic of the former combination and the drooping 
characteristicof the latter. Sudden fluctuations caused uneven 
divisions of load, and curious divisions of powerfactor. The 
use of the previously-mentioned voltage regulator, and the 
experimentally-determined value of the rotary exciting 
current, which has been proved to be best at some 20 per 
cent. lower value than that necessary for running alone, has 
resulted in very satisfactory operation up to 60 per cent. 
overload on the combined machines. 


BUSINESS NOTES. 


Electrochemical Industries in South Africa.—We 
recently summarised an important report issued by the Develop- 
ment of Resources Committee of the South African Institute of 
Electrical Engineers, on the possibilities of esteblishing in South 
Africa, on a commercial basis, certain electrochemical industries, 
The Board of Trade Journal states that a factory has been estab- 
lished at Vryheid (Natal) for the production of ammonium sul- 
phate. Plant, stated to be capable of producing 5,000 tons annually, 
has been laid down at a cost of £350,000. 


Book Notices.—“ Journal of the Institution of Electrical 
Engineers," Vol. 54. No.269. May 1st,1916. This issue con- 
tains the following papers :—' The Use of Continuous Current for 
Terminal and Trunk Line Electrification,” by Mr. N. W. Storer ; 
Hire and Maintenauoe of Continuous Current Motors,” by Mr. H. 
Joseph. Also the Reprot of the Council and the Statement of 

_ Accounts for the past year. 

The B.E.A.M.A. Journal" April (Quarterly). 1s. London: 
The British Electrical and Allied Manufacturers' Association. 

ı` Better Times for Working People. By James Glass. London: 
British. Manufacturers Association’ 1916. 168. 8d, per 100,—Thig 


serat 
1242570881 


is described as a straight talk with British working men, and 
it is written by one who, from b and experience, is able to 
understand the position of Labour. The author touches in an 
interesting way upon many matters. Inthe main, he tries to show 
the worker that the Home producer and his work should be pro- 
tected against the foreign manufacturer and the importer, and that 
in the councils of the nation business men should have a larger 
influence. Working men are urged to ask Parliamentary candi- 
dates whether they stand for the Protection of British industry, 
and whether they are in favour of State Insurance of Labour, and 
to vote against them unless they are sound on these matters. Mr. 
Glass looks forward to industrial peace and national prosperity 
being secured, but while we have no desire to throw oold water 
upon so well-meaning an effort to deal with what threatens to be a 
somewhat serious situation, we have to recognise that there are 
still mountainous difficulties in the reformer's path, and that, 
notwithstanding the war, the defects of our human nature are still 
very present with us. The pamphlet has been prepared for distri- 
bution by employers among their workpeople, and if the latter can 
be induced to seriously read it, and weigh up its arguments, some 
good may be done in paving the way for a better understanding 
between Capital and Labour. 

" Post Office Electrical Engineers’ Journal.“ Vol. IX, Part 1. 
April 1916. London: H. Alabaster, Gatehouse & Co. Price 
Is. net. 

„Exporters Hand-Book and Glossary." By F. M. Dudeney. 
London: Sir Isaac Pitman & Sons, Ltd. Price 58. net. 

„Mechanical Handling and Storing of Material.“ By G. F. 
Zimmer. London: Crosby Lockwood & Co. Prioe 42s. net. 


Bankruptcy Proceedings.— STEEL BROS., 206, East 
India Dock Road. E.— The first meeting of creditors was held last 
week at the London Bankruptcy Court, under a receiving order. 
Mr. Egerton 8. Grey, Official Receiver, reported that no one had 


_ surrendered under the proceedings. A representative of the 


petitioning creditor stated that an ap to their writ 
was entered by “Sidney Steel, trading as Steel Bros.“ When 
the writ was issued the name outside the premises was 
“The Steel Electrical Engineering Co., Ltd.,“ but the word 
"Limited" was subsequently struck out. The same heading 
appeared on the note paper of the firm. The chairman added that 
from inquiries made by his inspector, it appeared that the debtor, 
Sidney Steel, joined the Army in November last, and that a cousin 
of his had stated that the business now belonged to the company. 
The case was left with the Official Receiver to be wound up in 
bankruptoy. 

J. W. T. W. TATTERSALL, electrical engineers, London.— 
oe a final dividend of lid, in the £, payable at Carey 

eo r] eM. c 7 . 


Russia.—The French Commercial Attaché in Russia 
calls attention to the importance of certificates of origin for French 
and other imports into Russia. This document should bear the 
visa of the Rassian Consul in the ciroumsoription where the certifi- 
cation has been made, for this visa, which is the simple legali- 
sation of the signature of the Chamber of Commeroe which issues 
the certificate, is absolutely needful to avoid claims by the Russian 
Customs for dues 100 per cent. increased, notwithstanding the 
production of a certificate of French origin. French merchants 
and manafacturers, says the Attaché, do not appear to attach that 
importance to this risa which it really possesses. In short, to 
have full effect abroad, the certificate should bear the risa of the 
country whither the goods are destined. 


Traders’ Demands.—At the National Chamber of Trade 
Conference, on Monday, at Cardiff, resolutions were passed calling 
for improved technical and business education, for the declaration 
of a Government policy of trade with enemy countries after the 
war, and the appointment of a Ministry of Commerce consisting of 
business men,— Daily Telegraph. 


A Strike at Pittsburg.—A Central News dispatch 
from Pittsburg, dated April 26th, says :—'' The Westinghouse air- 
brake plant has been closed down on account of labour trouble. 
The dispute also involves the Westinghouse electric plant. The 
total number on strike is 20,000." 


Consular Reform ?—It is stated in the Times that 
Lord Robert Cecil has informed the Associated Chambers of Com- 
merce that the Foreign Office is prepared to enter into consultation 
with a Committee of business men in regard to the changes which 
may be necessary in the Consular Service. Before doing so, how- 
ever, the Foreign Office find it necessary to discuss the matter with 
the Board of Trade, but as soon as that preliminary inquiry is 
concluded the Foreign Office will be happy to receive the views of 
the Committee of business men and if possible to invite their 
co-operation. 


Patents and Alien Enemies.—<Application has been 
made tothe Board of Trade for the avoidanoe or suspension of 
patenta Nos. 9,499/12, and 13.903/12, issued to Siemens & Halske 
A.-G., for radiographs and Rontgen-ray tubes, by Messrs, Watson 
and Sons (Eleotro- medical). Ltd. Licences have been granted by 
the Board of Trade to the British Thermit Oo., Ltd., in respect of 
patents Nos. 26,297/04, 21.760/09, 24,389/10, 19,473/11, 16,165/13, 
218/13, 1,179/13, and 25,180/13, issued to Th. Goldschmidt A.-G. 

The application of Meesre. Belliss & Moroom, Ltd., with respect 
to Patente Nos. 8,487/06 and 30,101/10, granted to Rogler, for 
licences has been granted by the Board of Trade, 
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. Catalogues ani USts.—Baririsn INSULATED AND 
HELSBY CABLES, Lrn., Presoot.— Illustrated leaflet, showing their 
Helsby pattern zino rods for Leclanché cells. 

SIEMENS Bros. & Co., LTD., Woolwich, S.E.—Priced ciroular 
respecting " Woolwich" tape of improved type. 

ELECTRICAL SUPPLIES Co., 233, Tottenham Court Road. 
London, W.—Twenty-page price list of electrical accessories. 
Copies will be sent on dpplication. — = 


Maximum Iron and Steel Prices.—A detailed list of 
maximum prices fixed, until June 30th, by the Ministry of Muni- 
tions, after conference with trade associations, for materials used 
and produced in the iron and steel industries, is published in the 
London Gazette for May 2nd. 


Patent Restoration.—An order has been made restor- 
ing Letters Patent No. 10,774, of 1910, granted to Nathaniel 
Baldwin for " Improveniente in sound reproduoing devices of the 
telephone receiver type." : 


Liqnidations, — EXCELSIOR ALUMINIUM SOLDER Co., 
Ltp.—This company is winding up voluntarily, with Mr. J. R. 
Atkins. 14, St. Aun's Square, Manchester, as liquidator. Meeting 
of oreditors, May 12th. 

STOLZ ELECTROPHONE Co. (1913), LTD., London, E.C,— First and 
final dividend, 7d. in the £, payable at 33, Carey Street, W.C. 


Trade Announcements.—Messrs. J. H. WooLLis- 
esorr & Co.—Mr. J. H. Woolliseroft, A. M. I. E. E., who is 
well-known to many of our readers, and has for some 
years been general manager of Mesars. H. T. Boothroyd, 
Ltd. has commenced business for himself under the style 
given above, at Queen's Buildings, 20, New Quay, Liver- 
pool (telegrams, "Energy" Liverpool; telephone, Central 2341), 
as manufacturers and suppliers of A. C. and D. O. machinery, switoh- 
gear, &c., specialists in repair work, contractors for power plante, 
factory aud ship-lighting installations, &o. Mr. Woolliscroft, who 
was the inventor of the rotary liquid starter, intends to put on the 
market the improved patented pattern which we described in our 
issue of March 3rd; he will be pleased to receive lista and 
catalogues from supply firms. We wish him all success in his new 
venture, to which his genial personality will contribute in no 
small measure. | | 

' Mussns, F. RYMAN & CÓ, are extending their works at 
116, Livery Streeet, Birmingham, and are carrying a larger stock 
of general electrical accessories. They wish to inform the trade 
in Glasgow that their agreement entered into in 1912 with 
Messrs. Paterson & Service for the sale of fuseboards in 
Glasgow, is not now in force, and orders can be sent direct 


to Birmingham, 


." LIGHTING AND POWER NOTES. 


Aberdeen.—A report in connection with the supply of 
electricity to the Caledonian and Great North of Scotland Railways 
has been submitted to the Electricity Committee, and approved. 
The report recommends an increase of 20 per cent. on the present 
charges. It was reported that the output generated in March was 
1 units, an increase of 304, 260 units over the same month 

year, n 


Australia.—The Melbourne City Council has decided 
to establish a depót for the storage of coal, with a view ta placing the 
electricity undertaking in a more secure position in regard to ita 
coal. supply. A site is to be utilised in Arden Street, North 
Melbourne, to hold 10,000 tons, The capital cost of establishing 
the depót, including machinery, is estimated at £8,785, and the 
annual cost of operation, inoluding. interest and depreciation, at 
£2,242.— Melbourne Age. 

The Sydney (N.8.W.) City Council has offered to snpply the pro- 

posed electric steel plant of the Australian Electrie Steel Co., at a 
special rate of 4d. per unit, for not less than 500,000 units per 
annum, provided the load is restricted to certain hours; & further 
reduction in price will be made later if the company agrees to 
increase its load. $^ | . 
The N.S.W, Publio Works Department, which proposes to install 
a generating plant at Port Kembla to supply Wollongong, has 
Offered to extend the line to Bowral, Moss Vale and Mittagong, 
for pnmping and lighting purposes, the local authorities to under- 
take distribution. 

The Inverell (N.8.W.) Municipal electricity works extensions 
have heen formally opened. Daring the past five years the enter- 
prise has contributed £4,000 to the relief of the rates. 

NORTH SYDNEY ELECTRIFICATION.—The Sydney City Council 
has informed the Council of North Sydney that the delay in 
supplying electricity to the district was due to the extraordinary 
conditions affecting the manufacture of electrical apparatus and 
the transportation of materials. No definite date could be fixed 
for this supply until the required materials reached Sydney, which 
would probably be in the course of a few weeks. 

A large quantity of lead-oovered insulated cable which was to be 
used for one portion of the North Sydney supply had been delivered 
in Sydpey, but the Federal authorities declared it supplied by an 
enemy firm, and they had been unable to obtain its release from 
bond.— Sydney Evening. News. 


. The Kilmore (Vic.) Shire Council has decided to take over the 
undertaking of the Kilmore Electric Supply Co. for £2.500, pro- 
viding thé money can be borrowed at 64 per cent. The value 
of the plant has been put at over £3,000. The Council pays 
£160 per annum for street lighting. The present charge for 
private lighting is 7d. per unit. 

According to Melbvurne Age, proposals have been made for using 
the Hobart, Tasmania, hydroelectrio power scheme for providing 
current to operate an electrolytio plant for manufacturing spelter 
from zinc concentrates. In the event of the negotiations now in 
pue coming to a head the firet unit of a big plant will be 
erec 


Carlisle.—The County Property Committee has decided 
in consequence of the saving in the number of lights used and the 
improved efficiency in the lighting by the partial intrcduction of 
electric lighting in the county offices, court houses and committee 
ard continue the installation throughout the whole of both 

a 8. 


Chelmsford,—E.L. CBARGES.—The T.C. having pro- 
tested against the minimum charge for E. L. to private consumers 
introduced by the Electric Supply Corporation, the latter has 
replied that it sees no reason to alter its decision, the charge being 
based on a clause introduced into practically every prov. order. 


Darwen.—There was a loss of £900 on the working of 
the Counoil's electricity undertaking for the past year. 


Edinburgh.—There is a considerable deficit in the 
revenue of the Corporation eleotric supply department, caused by 
the lighting restrictions, and the Electric Lighting Committee haa 
decided to increase the rate for current for lighting by 4d. per unit, 
raising the charge to 34d. ; also to charge 5 per cent. in addition 
to the present power rate where there is no contract. 


Greenock.—PnRoPoskD Loan.—The Corporation has 
decided to apply to the Scottish Office for sanction to borrow 
£45,000 additional capital. It was stated that the Corporation had 
been unsuccessful in ite endeavour to get the Admiralty to agree 
to pay any share of the money required. i 


Halifax.—The Electricity Committee proposes to extend 
the high-tension mains to Messrs. Goodall's premises, vid Lower 
Shaw Hill, &o., at an estimated cost of £1,123, subject to certain 
guarantees, ö 


Haslingden.— During the year ended March last, the 
total units sold were 892,495, compared with 677,017 units in the 
previous year, an increase of 215,478 unite, The maximum demand 
was 398 Kw. last year, compared with 339 KW. two years ago. 

Arrangements have been made for obtaining a supply of elec- 
tricity from Rawtenstall, and application is to be made to the 
L.G.B, for sanctien to borrow money to cover the cost of the 
neceasary cable and switchgear. 


Heston and Isleworth.—The District Council is to 
apply for sanction to borrow £787, the extra cost of laying feeder 
cables over and above the sum of £3,569 sanctioned before the 
war. Sanction has been received to the borrowing of £175 for 
extending cables. 


London.—The B. of T. was to hold a conference on 
Wednesday to consider the proposal of the Charing Cross Co. to 
increase for the period of the war its statutory charges for electric 
current ; this proposal, as mentioned in this column, has aroused 
considerable opposition amongst the company’s consumers. 


Manchester.—Wacrs.—The Workmen Special Com- 
mittee of the Corporation has considered an application by work- 
men (other than tradesmen) at Stuart Street generating station, 
for a special war bonus of 3s. per week. A motion recommending 
the Electricity Committee to grant the war honus asked for, was 
negatived. With regard to another request from another Union 
on behalf of workmen in the electricity, tramway and other muni- 
cipal departments that a minimum wage of 30s. per week be 
instituted without war bonus, in -place of the 268. rate for 
labourers, the Committee has decided that it, oannot see its way to 
accede to the request. 


-Nelson.—Yerar’s WonRKING.—Mr. G. F. Naylor, the 
borough electrical engineer, reporte that, instead of a small esti- 
mated profit on the year's working, there is a deficit of £298. 

The Electricity Committee has decided to recommend increases 
in the price of electricity per unit, of one-eighth of a 1d. in the 
case of power, and 1d. in the case of lighting. 


Nova Scotia.—The proposal to harness the tides of the 
Bay of Fandy, at Cape Split, Nova Scotia, by means of a current 
motor, which would pump the water into huge reservoirs on the 
cliffa above, the descending water furnishing the power, has been 
followed by a suggestion to utilise the Reversing Falls at St. John, 
New Brunswick, in a like manner. The suggestion has come from 
tbe acting resident engineer of the Public Works Department, who 
says that a stronger current is available at the Falls than at Cape 
Split, and that there would be a longer period between tides for a 
motor pump to operate. All attempts to utilise their tremendous 
energy have, so far, failed, but by the application of a current motor 
such as has been suggested at Cape Split, &nd by the erection of 
reservoirs on the height above, it is thought that, at last, a way 
has been found by which the Falls may be harnessed. ` 
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Rawtenstall. — Year’s Worxinc.— The electricity 
undertaking has made a surplus during the past year of £1,763, 
compared with a surplus of £2,005 in the provious year. The result 
is regarded as satisfactory, having regard to the increased cost of. 
coal (over £1,100), and the increased rates and taxes. 

Salford.— During the past month the Electricity Com- 
mittee has authorised agreements to be entered into for supplying 
electricity to the premises of the General Electric Oo., Ltd., the 
Broughton Copper Co., Ltd., and Messrs. Richard Haworth & Co., 
Ltd. 


Sevenoaks,—The Electricity Co. has applied to the 
U.D.C. for to use overhead cables in part of the town 
for the supply of current to consumers, 

Stalybridge.—At a meeting of the Joint Tramways 
and Electricity Board on April 27th, the seal was affixed to the 
precept on the four Corporations (Stalybridge, Hyde, Mossley and 
Dakinfield) for the amount of the deficiency in the net revenue 
x the past year, £7,000, which is to be apportioned in equal 

res. 


Stoke-on-Trent, —PusLic Licutmc.—The Electricity 
Supply Committee of the Corporation has decided, owing to 


restricted lighting, to allow a reduction at the rate of £1,000 per . 


annum on the public lighting account for the current year. 


Wimbledon.—The Council has been informed that the 
Fixed Price Light Co. has paid the amount due in respect of 
e losees in connection with its supply from the Cor- 
poration. 


X 


TRAMWAY and RAILWAY NOTES. 


Australia.—It was recently announced that Messrs. 
Norton, Griffiths, Ltd., had commenced tunnelling operations 
in Macquarie Street in connection with the Sydney City Electric 
Railway scheme. 

At a recent meeting of the ratepayere of Port Adelaide it was 
decided to approve of the Council borrowing £12,000 for electric 
tramways, as set out in the specificationg approved by the Council. 

Argentina. — The Government has authorised the 
Buenos Aires Western Railway to construct in its own workshops, 
with the assistance of the Great Southern Railway, the coaches 
required for the company's electrio servioe between the stations of 
Once and Moreno. The Western Railway had originally oon- 
traoted for these coaches in Germany, but the war naturally 
involved the rescission of this contract. British firms were then 
approached but had to decline the business owing to pressure of 
war orders. Review of the River Plate. 

Belfast.—YxkAR's WoRkING.—The annual report of the 
general manager of the City tramways, just published, is considered 
very satisfactory under the present exceptional circumstances. The 
total revenue for the year ending March 31st, 1916, was £280,641, 
and the working were £159,800, showing a trading profit 
of £120,340. After interest and other charges are met, there 
remains a net profit of £56,735. The sinking fund and depreciation 
fund absorb £32,134 and £17,000 respectively, £5,000 goes to the 
general purposes fund for 1915-16, and the balance to the same 
fund on account of the £15,000 promised for the current financial 
year. War pay and bonuses amounted to £10,081, and therefore, if 
it had not been for this special expenditure, it would have been 
possible to make a large contribution in relief of the rates. For 
the present year the net revenue is estimated at £69,180, aud 
. £52,000 for appropriation charges, a surplus will remain 
of £17,180. 

Bolton.—WAdEs.— Application has been made for an 
advance of one halfpenny per hour for motormen, conductors, 
overhaulers, cleaners and day labourers, and on the standard rate for 
men working on machines, and the Tramways Committee, while 
holding the belief that an understanding was arrived at when the 
last advance was given that there should be no further application 
before July, 1916, has decided to receive a deputation from the 
workers Union. 

Certain lengths of track are to be relaid, in accordance with 
recommendations of the borough engineer. 


Bournemouth.— Year's WOhKNd.— The report of the 
working of the Corporation tramways for the past year shows a 
profit of £14,132, as against £9,083 in the previous year. 


British Columbia.—According to the Electric Rathway 
Journal, an exceptional record of snowfall was shown during 
January and February this year, amounting to 76 in. in the city of 
Victoria and about 60 in. in the city of Vanoouver. Despite these 
severe conditions, the B.C. Electric Railway Co. maintained its 
city and interurban services on the mainland ; in Victoria, how- 
ever, the service was tied up for two days, due to the breaking of 
one of the tranamission lines under the heavy snowfall. Power 
was only interrupted for one hour, bat the cars were snowed up in 
that time. It appears that the jitney " competition shows a great 
reduction, compared with a year ago, in Vanoouver city. 

Continental.—SrAIx.— It is intended to electrify the 
5 running from Irun to Faentarrabia, at present worked 

orses. 
SWEDEN. — With a view to electrifying the Eastern and Midland 
Railway linea of Sweden, the question of utilising the falls at 


Mjölarp on the Swartan River has been for some time under con- 
sideration, The question has been taken up again recently, nd 
guarantees have been given that the station shall be in working 
order by 1920. The electrification of the Lund-Bjarred Railway 
is also well advanced, although it has been delayed by the 
Telegraph Administration owing to arrangements connected with 
the telephones. 

Dublin.—Tramway SroPPAGE.—In connection with 
the recent Sinn Fein Rebellion, brief reporta to hand show that the 
tramway system was seriously damaged by the rebels, who obtained 
possession of the power station, and destroyed portions of the 
overhead system. It also appears that the eleotrio lighting of the 
north side of the city has been shut down, owing to damage done, 
rond has been no gas supply since the commencement of the 
ou : 


'Haslingden.—YEAR’'s Workine.—The traffic receipts 
for the Council's tramway undertaking amounted to £8,105 for 
the past year, against £7,804 for the year ended March 31st, 1916, 
with a reduction in mileage of 18,569 and an increase in the 
number of passengers of 54,692. The average receipte per oar- 
mile were 13'18d., as against 11°30d. for the previous year. 


Hull.— TEA n's Recripts.—The receipts on the Cor- 
poration tramways for the year ended March 3ist last were 
£161,945, an inerease on the previous year of £195. The total 
receipts this year to April 22nd were £9,687, a decrease of £1,038 
as compared with the corresponding period of 1915, 

Manchester.—TuHRovaH Cars.—Arrangements have 
been made with the Stockport Oorporation Tramway departmest 
for the temporary through running of Manchester cars to Reddish 
in the mornings and evenings to meet the requirements. of 
factory workers employed in the Reddish district. 

Nelson.— YEAR’s WongKiNG.—The Corporation Light 
Railways department has made a net profit during the past year 
of £1,124; the receipts amounted to £10,151, oompered with 
£9,299 in the previous year. The tramway manager reports that 
the popularity of the discount tickets has been marked. Daring 
the coming year it is hoped to add another top-covered car to the 
rolling stock. ge s 

Newcastle-on-Tyne,— PROPOSED FARE INCREASE.— 
The Tramways Committee has been considering the question of 
increasing the revenue of the City tramways, and has decided to 
recommend the revision of some of the fares, including the minimum 
of one War for soldiers, which is suggested should be raised 
to one penny. The workmen, it is stated, will have to pay more 
for their books of coupons.— Newcastle Journal, 


New Zealand.—The directors of the Takapuna Tram- 
ways and Ferry Co. have decided to grant to Mr. P. Hausen an 
option over the rights to raise the requisite capital for the electri- 
fication of the Bayswater-Takapuna tramways.— Auckland Weekly 
News. 


Rawtenstall.—Speaking at a meeting of the T.C., 
Councillor Taylor said that, with the rate - in aid of £32,000, the 
tramway undertaking had a surplus of £2,380, the whole of 
which was to be placed to the credit of the renewals fund. The 
financial result was very satisfactory, but the amount to the 
credit of the renewals fund was not sufficient to meet the expected 
expenditure in the near future. 


Rotherham.—Yzanz's WorKING.—The total receipts 
from the Corporation tramways during the past year were £53,343, 
and the total number of passengers oarried 11,705,785. There was 
& gross profit for the year of £19,155, an increase of £4,759 on the 
previous year, 

Salford.— FEMALE LABOUR.—At this week's meeting 
of the Council a resolution was to be moved by Ald. Jackson to 
the effect that the Tramways Committee be instructed to pay all 
females employed on the cara and in the sheds a war bonus equal 
to that paid to men performing similar duties. 


Sheffield, ELECTRIC VEHICLES.—The Midland Railway 
Co. bas placed in service three electric delivery vans of 2 to 3j tons 
capacity, for serving the outer areas of the city. 


Stalybridge.— FEMALE DRIVERS.—Apropos the recent 
protests of local Trade Councils against the suggestion that women 
should be employed as tramway drivers in the district, Connolllor 
Fowden stated at a meeting of the Joint Board, on April 27th, that 
women should only be employed in the last resort, and that no 
women should be put to the work without the matter having been 
brought first before the General Purposes Committee, Ald. R. Wood 
replied that if the G.P.O. was to take charge of the matter, that 
should be stated at once, because it was no use the Tramway 
Committee training women as car drivers if the Board was not 
going to approve them in the end. There was no idea of dispensing 
with male labour now or in future, and women drivers would only 
be employed if male drivers could not be obtained, and then only on 
safe routes and after thorough training. The discussion dropped. 

U.S,A.— The report of the Pennsylvania Railway for the 
year ended December 31st last mentions that the electrification of 
the main line suburban zone from Broad Street Station to Padli 
was completed, and that multiple-unit electric trains started 
running on September, 1915. 

Pending the obtaining of further experience in the handling by 
electrio traction of heavy freight trains, the proposed electrification 
of the main line across the Alleghany Mountains between 
Altoona and Conemaugh, has been deferred, 
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Walthamstow.—A new formula has been adopted by 
the District Council for the calculation of the amount to be 
charged by the electricity undertaking to the light railway under- 
taking for energy for the year ending Maroh 31st last, In 
su ing years monthly payments will be made on the basis of 
thé last annual charge, such payments to be subject to adjust- 
ment on the issue of the accountants certificate after the aking 
up of the annual accounts. 


TELEGRAPH and TELEPHONE NOTES. 


A U.S. Story.—According to the Telegraph and 
Telephone Age, Mr. Thomas D. Lockwood, general patent attorney 
of the American Telephone and Telegraph Co., and an old time 
telegrapher, is responsible for the following anecdote : 

An Irishman who had returned from a visit to the old country 
was telling a friend of the sights that had impressed him. “The 
funniest of all,” he said, “is the telephone. It’s a queer little 
instrument that you put up to your ear, and one to your mouth, 


and then you say, ‘Are you there?' "And the fellow at the other 


end answers Tes or No,“ as the case may be,” 


Cable Censorship.—An agreement has been made 
between the Danish Merchants’ Guild and the British Government, 


" according to which telegrams to America and England concerning 


basiness transacted in accordance with the Anglo-Danish Agree- 
ment are allowed to pass through the British Censor's Office 
without delay. 


Norway.—A new wireless station is to be erected at 
Coreeüter, with masts 100 m. in height, to communicate with other 
long-range stations in Europe ; it will be constructed on the same 
toale as that of Nauen, near Berlin, and will be ready for operation 
next autumn. A contract has just been made with a Berlin com- 
pany for the execution of the work. A smaller station near it 
will be provided for communication with ahips.— La Lwmiére 
Electrique. 


Portsmouth.—An automatic telephone exchange was 
brought into operation on Saturday last at Portsmouth ; it is said 
to be the largest of ite kind in the country, 


The Telegraph Service.—The Postmaster-General has 
issued an important announcement to the effect that, on account 
of the depletion of the Post Office staff by the withdrawal of men 
for service with the Colours, the hours of public telegraph business 
at many post offices have been curtailed. Some of the larger 
telegraph offices, and a number of the amaller offices, both in town 

country, now open at 9 s.m. and close at 7 p.m. for the. 
reception and delivery of telegrams; and senders are warned th 
telegrams handed in after 6 p.m. may not reach their destination 
until the following morning. 
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~ CONTRACTS OPEN and CLOSED. 


OPEN, 


Australia.—SvpsEy.—May 24th. N.S.W. Government 
Railways and Tramways. 16 600-volt'p.c. motors for tramway 
stores, Randwick.* : 

Jane 20th. Sydney Municipal Council, Supply of a two-ton 
electric lorry, City Surveyor, Town Hall. 

MELBOURNE. — May 31st. Victorian Government Railways. 
Transformers for five years, First order, 220 transformers ip six 
months.“ 

June 14th. Victorian Railways. Electric lampe and lampholders 
for signal system.“ 


Canada. — May 15th. Ten knots of single-conductor 
submarine telegraph cable (107 Ib. copper, and 150 lb. gutta-percha 
Det knot) with iron wire sheathing, for Canadian Government 
Telegraph Service Department of Public Works, Ottawa." 


Ingleton (Yorks.).— Electric light installation at 
St. Mary's Church. Rev. J. Llewellyn, Vicar, 


" Manchester,—May 10th. Coal slack for 19 months, 

r. F. E. Hughes, Secretary, Electricity Department, Town Hall. 
May 17th. Electricity Committee, Automatic coal-handling 

plant at Stuart Street station. See Official Notioes " to-day, 


New Zealand.—June 23rd. Oamaru Borough Council, 
Overhead mains and street-lighting equipment (Contract No. 2) ; 
Dower-station equipment (Pelton wheels, alternators, xo.) (Contract 
No. 3); service meters (Contract No. 4); line transformers and 
accessories (Contract No. 5).* ` 


Salford.—May 8th. Electricity Department. High- 


pressure steel steam pipes and separator, also cast-iron pi and 
Valves, See "Offcial Notices " April 21st, MT 


THE ELECTRICAL REVIEW. 


- 


511 


Spain.— May 15th. Municipal authorities of Bellcaire 
(Provinoe of Gerona). Tenders for the concession for the electric 
lighting of the town during ten years. 

May 18th.—Municipal authorities of Villalbarbe (Province of 
Valladolid), for the concession for the electrio lighting of the town. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. | 


CLOSED. 


Australia, — Sydney City Council bas accepted the 
tender of Mesers, Noyes Bros. for insulated wires and cables, at 
£7,181, the basis price of copper being taken at £110 per ton. 


Bolton.—Electricity Committee. Accepted tenders :— 
J. & N. Dickinson, Ltd., construction of a sub- station near Melrose 
Mill in connection with the supply of current to Lostock Mulls, 

D, C. motors for 12 months; MoClure & Whitfield. 


Manchester, — The Tramways Committee has recon- 
sidered the question of the tenders for the supply of electric lamps, 
referred back at the last meeting of the City Council, and has 
decided to accept the following tenders :— 

Drake & Gorham, Lid. Half-watt lamps and drawn-wire filament traction 

lamps, manufactured by B.T.H. and Edison & Swan. 

General Electric Oo., Ltd.— Carbon-filament lamps, half-watt lamps, and 

drawn-wire filament lamps, manufactured by the Osram-Robertson 
Lamp Works, Ltd. i 
The Electricity Committee has accepted the following tenders :— 
Cable.— Callender's Cable & Construction Oo., Ltd.; Pirelli General Cable 
Works, Ltd.; Chas. Macintosh & Co., Ltd.; Western Electrio Go., 
Ltd.; B. I. 4 Helsby Cables, Ltd. ; eed Electric Cable Oo., Lid. 
Crane for sub-station.— Vaughan Crane Co., Ltd. 
Low. pressure water and exhaust steam pipes, &0.—Staveley Coal & Iron 


Salford.— Electricity Committee. Accepted tenders :— 


J. Gerrard & Sons, Ltd.—Alterations and additions to buildings and 
foundations for one 5,000-xw. turbo-alternator, £1,650; extensions to 
H. T. switch house, &., £1,060. 

British Westinghouse Co., Ltd.—Transformers, £1,088. 

Albion Motor Car Co., Ltd.—Four-ton Albion petrol motor-wagon, £896. 

Underteed Stoker Co., Ltd.—T'wo underfeed mechanical stokers, £1,885, 
for two water-tube boilers. 


Walthamstow.— U. D. (J. Recommended tenders :— 


W. T. Henley's Tel h Works Co., Ltd.—Cables during the period 
ending March, 17. 
P. R. Jackson & Co,—24 commutators, at £5 5s, each. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Friday, May sth. At 5.80 p.m. At 
Abemarle Street, Piccadilly, W. Lecture on “Electrical Methods in 
ixi Pre gs d ein ur J 18th. At 8 p.n Tyndall Lectures ou “ X-rays 

& an e In, * 
and Crystals": 1. New Methods of Tesearch *; II, "First Results and 
their Applications," by Prof. W. H. Bragg, F. R. B. 


Royal Society of Arts. Monday, May sth. At 4.80 p.m. At John Street, 
Adel hi, W. Cantor Leoture iL, on Vibrations, Waves,:and Resonanoe," 
by Mr, J. Erskine-Murray. 


Fara Society.—Tuesday, May 9th. At 8 p.m. At the Institution of 
Wetting 8 Victoria Embankment, . Ordinary meeting. 


Illuminating En Society.—Tu May 9th. AtSp.m. At the 
Royal Society 81 Arta, John Street, Adelphi. Discussion on A Report to 
be presented by the Research Committee of the Society.” Annual meeting. 


institution of Electrical Engineers.—Thursday, May llth. AtSp.m. At 
M OU peu PM 
or on).— nesday, y . p.m. 
the Philosophioal Hall, Leeds. Paper on The Economical Production of 
Power from Waste Gases," by Mr. &. Dearle. 


Chemical Society.—Thursday, May lith. At 8 p.m, At Burlington House, 
Piccadilly, W. Ordinary scientific meeting. 


Society of London.—Friday, May 19th. At 5 p.m. At the 
Imperial College of Science, South Henaingtca, B.W. Papers on “The 
Latent Heats of Fusion of Metals and the Quantum Theory," by Mr, H. 8. 
Allen; Lenses for Light Distribution," by Mr. T. Smith; The Choice of 
Glass for Cemented Objectives," by Mr. T. Smith, 
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NOTES. 


Bribery Prevention.—A letter has been issued by the 
secretary of the Bribery and Secret Commissions Prevention League 
(Ino.), 9, Queen Street Place, London, E.O., appealing for members 
and associates from the various branches of the engineering 
profession, The letter reads :— 


It is expected, judging by past experience, that when the war is over, and 
there is eager com dition for new business amid the general dislocation of 
trade, the utmost vigilance will have to be maintained to guard against bribery. 
Now, and in the near future, there seems to be special need for the work of the 
League in combating corruption in official, commercial and private life. It is 
recognised, however, that the demands of the war, directly or indirectly, are 
such that many persons may be unable to become members of the League at 
the present time. It has been decided, therefore, as a temporary measure, due 
to the war, toconsider those who give not less than 5s. as associates, for 12 
months, Similarly, trade organisations which wish to help the League but 
lack the funds for affiliation, or shrink from the responsibilities involved, will 
N as associated organisations, on making an annual payment of one 
guinea, 
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The Business Languages of South America.—There 
are two business languages used in South America: the language 
of Brazil, with about 20,000,000 people, i» Portuguese; the 
language of the rest of South America, comprehending an equal 
number of people, is Spanish. Portuguese and Spanish—these are 
the business languages of South America. The business man must 
use in his correspondence and through those who repreeent him the 
language of the people he wishes to reach. 

Under no conditions should a letter addressed to South America 
be written in English, unless the writer is positive that the person 
to whom it is addreesed reads and speaks English fluently. If the 
writer. does not know that the person he is addressing possesses 
this qualification, the letter must be in Portuguese if sent to Brazil 
and in Spanish if sent to any other South American country. On 
the other hand, it is always safe to answer a letter from South 
America in the language in which it ig written. 

The racial traits of courtesy possessed by all South Americans 
tend to make them lenient of errors in language, provided the 
attempt to make oneself understood is genuine. Thus, a letter 
written in poor Portuguese or poor Spanish is far better than one 
written in good Eaglish. The English letter would probably reach 
the waste basket without an attempt being made to read it. On 
the other hand, the letter in understandable, though inelegant, 
Portuguese or Spanish would be read and its contents grasped. 

All business letters written by South Americans are most 
courteous in style. They are cordial and even gracious. To us, 
both the salutation and the closing greetings are effusive. Scattered 
through the body of the letter are frequent phrases of direct 
. address to the one who is to receive the letter, worded in the most 
polite terms, When reading such expressions, one can almost 
imagine the courtly raising of the hat that accompanies the 
meeting and parting of business men in South America. 

Three examples of common salutations in Spanish business 
letters are herewith given, each being followed by a rather literal 
translation into English: Muy Senor mió— My dear Sir; 
Distinguido Senor—Distinguished Sir; J/ustrissimo Senor—Most 
Illustrious Sir. Three endings for letters. similarly translated, are 
also given: Quedode Vd. atto. y S. S.—I remain to your Grace 
your attentive and obedient servant ; Ae repito de Vd. atto. y S. S.— 
I repeat to your Graoe that I am your attentive and obedient 
servant; Esperando sus ordenes S, S,—Awsiting your orders, I am 
your obedient servant. : 

From these few phrases it is easily imagined how offensive our 
brusque North American style of letter writing must be to anyone 
who naturally, and by association and training, uses most courteous 
forms in addressing others. 

The importance of using the language of the country in dealing 
with South America has been realised and &oted upon by both the 
British and the Germans. The German has acted from his usual 
disposition to take advantage of everything that might count ; the 
Englishman has accommodated himself to necessity. The final 
result is that the salesmen representing German and British houses 
are well equipped with a knowledge of the language of the 
countries with which they are doing business, the customs of the 

ple, and the niceties and refinements of business intercourse. 

bese qualifications give them a decided advantage over North 
Americans who have failed to appreciate and learn these important 

i In the case of the British, however, it must be confessed 
that this acquirement is a veneer, for when Englishman meets 
Englishman, or Englishman meets American, the brusque Anglo- 
Saxon ways again come to the surface. 

This subject of business languages in South America is so 
important that everyone who is exporting to that continent should 
see to it that only Portuguese and Spanish are used, and that the 
courteous forms of expression which enter into the daily business 
intercourse of the peoples of those countries are scrupulously 
observed.—Amer ivan Machinist, 


Electric Winding in South Africa.—In a paper read 
by Mr. J. Norman Balkley, before the American Institute of Mining 
Engineers, on the application of electric power to mining work in 
the Witwatersrand area, some particulars are given of electric 
windiug plants in South Africa. The area contains 143 electrically- 
driven hoisting engines, exclusive of winches. The combined con- 
tinuous rating of these hoists amounts to 74,000 H. P., or an average 
of 517 H.P. Although exact comparisons of costs with steam 
winding plants are not possible, investigation favours the use of 
electric winding, especially in deep shafts. One result is a 
marked decrease in the cost of maintenance of shaft guides, owing 
to the steadier turning moment of the electric winder, while 
greater safety and reliability are also found with the electric hoist. 

A comparison of the efficiency of two winding plante operating 
ander similar conditions, but one equipped with a geared three- 
phase rheostatic winder, and the other with a Ward-Leonard 
winder, shows that where the latter has been kept working 
steadily, ita efficiency exceeds that of the rheostatic set by about 
5 per cent, but where the shaft B. P.-hours have dropped, the 
efficiency of the Ward-Leonard set has dropped with them, showing 
the bad etfect of intermittent winding due to the practically con- 
etant losses of the motor-generator set, while with rheostatic 
control the only loss, when the hoist is standing, is that 
due to the controller pump motor, which is negligible. 

In the case of a mine under Mr. Bulkley's charge, a complete 
change from steam to electric drive was made, and, at the eame 
time, the milling capacity was increased from 15,000 to 17,000 tons 
a month, and the air-compressor plant by one-third. 

A comparison of the last two years of steam operation and first 


year of electric service showed a saving in favour of electric drive 


of $12,000 per annum, without making any allowance for the 
increased capacity of the plant. 


American Electrical Exports in January.—The 
electrical exports for January were surpassed in recent months 
only by the record shipments in November. In the four electrical 
classes for which the numbers of articles exported are given in 
the Government Report, there were shipped in January the 
following :—Eleotric fane, 1,433 ; aro lampe, 154 ; carbon-filament 
lampe, 128,522; metal-fllament lamps, 507,527. The detailed 
figures for last January and for the corresponding month in 1915 
are given below :— 


Jan., 1916. Jan., 1915. 
Batteries d's $115,354 $100,941; 
Dynamos or generators us 56,983 309,868 
Fans eee 8 8 soi 16,010 17.221 
Insulated wire and cable... 265,622 83 728 
Interior wiring supplies, xo. Ciu- 

cluding fixtures) 8 $i 87,611 72 104 
Aro lamps... "EET "T 1,203 759 
Carbon-filament lamps ... 988 14,667 5,802 
Metal-filament lamps . 109, 720 38,504 
Meters and other measuring in- 

struments ecc jus i 75,352 40,556 
Motors ET E ess e. 389,380 205,140 
Telegraph instruments (including 

wirelees apparatue )))) jas 5,802 17,326 
Telephones ... ES eae Vn 69,050 184,556 
Transformers $us T 55,708 57,122 
All other ... AM 1,058,360 640,306 
Totals... sis as . . $2,320,822 $1,773,938 


Electric locomotives are separately listed in the report. In 
January eight of these, valued at $151,245, were exported. 
American Electrical Reciew. 


Society for Electrical Development, U.S.A.—To 
effect closer co-operation between tLe Jovian Order and the Society 
for Electrical Development, reigning Japiter Thomas A. Wynne 
has appointed James M. Wakeman, General Manager, Harry W. 
Alexander, Director of Publicity, and George W. Hill, of the Field 
Co-operation staff, aa Statesmen-at-Large in the Jovian Order. The 
Jovian Order, with its nearly 20,000 members, has eubetantially the 
same object as the Society for Electrical Development, bat its 
functions are different. Tbe recent appointments will effect better 
co-operation which will consistently complement the work of both 
organisations, such as the founding and fostering of local Jovian 
Leagues, and the harmonising of relations between local electrical 
interests. During the America's Electrical Week campaign next 
autumn, it is expected that the Jovians will exert great force in the 
handling of local salee, committee work, and celebrations. The 
Society will, however, conduct the national campaign as it did 
the Electrical Prosperity Week. 


Electrical Rain-making in Australia. — Upon the 
recommendation of the committee of investigation into Mr. 
Balsillie’s proposals for rain-making, the Premier of New South 
Wales is communicating with Dr. G. C. Simpson, of Simla, India, 
and also with Prof. Bragg, through the Agent-General. Dr. 
Simpeon has been selected on the ground that he has carried out the 
most recent and the most comprehensive investigations into the 
scientific principles involved in water precipitation from vapour, 
which have come under the notice of the Committee. One or two 
English scientific men at times have investigated the subject to 
some extent in its relation to rain-making ; and Prof. Bragg, who 
is in a position to get reliable advice at once, will be invited to 
assist the Committee. The Premier has altered the title of the 
Committee, on its own recommendation, to the Rain Precipitation 
Investigation Committee.” 


Cheap Power, — In a letter to Met. and Chem. 
Engineering, Mr. W. E. Herring, of the Puget Sound Traction, 
Light and Power Co., Seattle, states that his company has water- 
power plant of 74,000 E. P., eupplemented by steam plant of 
34,000 H. P., and the regular commercial power rate for loads above 
101 H.P. for continuous use is 1d. per KW.-hour. Still lower terms 
are offered to concerns that use large powers continuously, and the 
company is about to develop from 75,000 to 150,000 additional H.P. 


Daylight Saving.—It is reported that the Government 
will probably accept a motion put forward by Sir Henry Norman, 
on the lines advocated by the late Mr. W. Willett, to advance the 
public clocktime by one hour during the summer months, with a 
view to effecting economy in the use of fuel. The French Chamber 
of Deputies bas already passed a Bill giving the Government power 
“ until the end of the year when the treaty of peace ie signed to 
vary the legal time; whether the Senate will agree to it remains 
to be seen. It is estimated by the supporters of the Bill in France 
that & saving of two millions sterling will result. Similar 
measures have been adopted by Germany, Austria, and Holland as 
from May 1st. l | 


American Reconstruction Work in Belgium.—We 
read in the American Electrical Review that Mr. Nevil Monroe 
Hopkine, as chairman of the Belgian Scholarship Committee, 
Washington. is making an appeal to the professional and scientific 
men of the United States for assistance in providing a fund for the 
reconstruction of Belgian educational facilities and opportunities 
for development in arts and science. The Committee includes 
among its members the Presidents or Chancellors of the following 
Universities: — Johns Hopkine, Princeton, Michigan, Miseouri, 
Leland Stanford, Pennsylvania, George Washington, State of New 
York, Nebraska, Rice Institute, Western Reserve, and many other 
leading men of the country. It is proposed to establish a fellow- 


n 


Val, 78. No, 2.0%, 04 8. 1916. 


ship upon the basim of $1,000 & year for the duration of the war 
and two years thereafter, a sustaining membership of $100 and an 
associate membership of $10 each year under the same ciroum- 
stances, l 


Volunteer Notes. —ENGINEERING INSTITUTIONS' V. E. C. 


—Orders for week commencing: May 8th, 1916.—By Lieut.- 
Col, C. B. Clay, V.D., Commanding. 


Drills, 6.25 to 7.25 ; 7.25 to 8.25, 


Monday, May 8th.—Sections 1 and 2, Technical; Sections 


3 and 4, Squad and Platoon, Signalling Class and R-cruits, 

Tuesday, May 9th.—School of Arms, 6 to 7 p.m. ; Recruits’ Drill, 
7.15 to 8.15 p.m, 

Thursday, May 11th.—Shooting for Sections 3 and 4 ; Recruite, 
5.45 to 7.45 p.m. - 

Friday, May 12th.—Sections 3 and 4, Technical ; Sactions 1 and 
2, Squad and Platoon ; Signalling Class and Recruits. 

Saturday, May 13th.—Adjutant's Instruction Class at 2.30 p.m. 


E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3RD BATT. (OLD Bors) OgNTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, May 4th, 1916 :— 

. Week-End Parades.—Saturday.—The Battalion will Parade at 
Baker Street Station, at 2.80 p.m., and proceed by train to 
Wembley Park for Battalion Drill, under the Adjutant. 

Sunday.—The Battalion will Parade at Victoria Station, Wilton 

Road entrance at 10.20 am.,and proceed by train to Orpington, 
for Field Operations with the 3rd Batt. West Kent Volunteer 
Fenoibles. The Battalion will leave Orpington on the return 
journey at 5.12, reaching Town at 6.4 p.m. | 
| AMusketry.—luter.Battalion Cap Competition. There will be 
practice at Bisley for above Competition on Saturday, May 6th. 
The range will also be open to other members, Names to be 
sent in to. the Musketry Staff by Friday. midday. Members to 

report themselves, in Uniform, at 12.45 p.m., to Sergeant Ootter, 

No. 6 Platform, Waterloo Station. i 


A. G. JorNER, Major and Adjutant, O.B.C. 


. Appointments Vacant, — Junior engineers-in-charge 
(458.), for the Borough of Newport (Mon.) electricity department; 
assistant engineer (£150); jointer (£2), for the Borough of 
Gillingham (Kent) electric light and power department. See 
advertisement pages to-day. : | 


Institution and Lecture Notes.— University of 
London, University College.— The following, among other, 
public lectures are announced :—Tuesday, May 9th, at 5 p.m.— The 
School of Chemistry at University College: Turner, Graham, 
Williamson, Ramsay, by Prof. J. Norman Collie, F.R 8. Monday, 
May 16th, at 5.30 p.m.— The Manufacture of Nitrates from Air 
by Electrio Power," by E. Kilburn Scott, M. I. E. E. Tuesday, May 
16th, at 5 p.m.—" The Rôle of Chemical Science in Civilisation, 
Prof. F. G. Donnan, F. R. S. | | 


Institution of Electrical Engineers.—The annual general 
meeting of the eontributors to the Benevolent Fund will.be held 
at the Institution on Thursday, May 11th, at 9 p.m., to receive the 
report of the Committee of Management and the statement of 
accounts and balance-sheet to December 31st, 1915. At this 
meeting the names of the Committee of Management for 1916-17 
Will be declared. A general meeting of the contributors to the 
Fund will be held as soon a: the business of the annual general 
meeting is concluded, for the purpose of considering alterations 
to Rules 9.and 10 of the Fun’. | 
Society of Engineers (Inc.).—On Monday a conference of 
engineere, convened by the Society. was held to discuss the subject 
of Engineering and Scientific Research.” Dr. J. A. Fleming, 
F.R S., who opened the discussion, showed that there were three 
main divisions of such researches :— 
l. Those bearing on the determination of physical constants or 
specific qualities of materials required as an aid to design. 
2. Researches which provide new methods of testing materials 
or structures. ^ PES | | D = 
9. Researóhes which involve new appliances or processes of 
manufacture. n 
He said that there were no cut-and-dried methods by which we 
could engender originality, but it was of the utmost importance to 
foster it in anyone who gave evidence of ite possession. A totally 
changed attitude in the public mind towards scientific research 
was reqaired. Until we produced more men who could do new 
things, and not merely know about old ones, it was futile for 
Great Britain to hope to gain pre-eminence over Germany in 
scientific industries. The advantages which we had in greater 
originality of mind and better workmanship were neutralised to a 
e extent by the want of a sufficiently thorough and broad 
scientific education to enable ua to see the practical value of, aud 
work out exhaustively, especially with reference to trade pur- 
poses, the openings given by scientific discoveries, Our post-war 
policy could not be simply defensive. No tariff wall could be 
built so high, no boycott of German goods could be so thorough, as 
to defend our position in the absence of a positive and vigorous 
policy of attack. 


Rontgen Society.—It is proposed to conclude the Session in 
June with an exhibition of apparatus employed in radiography, 
radiotherapy including radium technique,  electromedical 
appliances, and photographic apparatus to illustrate technique as 
applied to medical science. ! i 


Judgment and versatility were pronounced. 
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Royal Institution.—At the annual meeting of members held 
on Monday afternoon the report of the Davy Faraday Research 
Laboratory Committee was read. Fifteen new members were 
elected in 1915. Sixty-two lectures and 19 evening discourses were 
delivered in 1915. The following officers were elected for the 
ensuing year :—President, the Duke of Northumberland ; treasurer, 
Sir James Crichton-Browne ; secretary, Col, Edmond H. Hills; 
managers, Sir Thomas Barlow, Bart, Sir W. P. Beale, Bart., 
Dr. H. T. Brown, Sir J. Mackenzie Davidson, Lord Grenfell, 
Charles Hawkeley, Col. Sir F. Nathan, the Hon. R. C. Parsons, 
Rir J. Reid, Bart.. Sir Napier Shaw, Alexander Siemene, Dr. 8. P. 
Thompson, Lord Wrenbury, Sir A. F. Yarrow, Bart., Sir Robert 
Younger. Visitors, H. Ballantyne, 8. G. Brown, J. F. W. Deacon, 
W. Duddell. Lieut.-Col. H. E. Gaulter, Dr. J. Dundas Grant, J. W. 
Jarvis, H. R. Kempe, F. Legge, E. R. Moon. H. G. Plimmer, Sir W. 
1 aben Portal, Bart, A. W, Porter, H. Munro Rose, Joseph 

&w. | 

Institution of Civil Engineers.— The Council has awarded a 
George Stephenson Gold Medal to Mr, F. W. Carter, M.A. (Rugby), 
for his paper on “ Electric Locomotives.” 

West Ham Municipal Technical Institute.—A special course 
of seven lectures on Some Industrial Applications of Electricity,” 
with practical work, will be given in the Institute, Romford Road, 
West Ham, on Monday evenings, from 7 to 9 p.m., commencing 
May 15th. Fee for the oourse, 28. 6d. Particulars are given in 
our advertisement pages to-day. 


e PERCENT NEN P CUN) 


OUR PERSONAL COLUMN. 


Lhe Editors invite electrical engineers, whether connected ebith the. 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The following members of the 
staff of the Leicester electricity department have received 
advances in salaries: —Mr. W. E. BARTON, superintendent of 
the Aylestone station, from £300 to £325 per annum; Mr. G. 
Morris, car-shed superintendent, from £260 to £985; Mr. 
E. J. RiLEY, chief clerk, from £900 to £215; Mr. H. E. 
ROGERS, mains superintendent, from £190 to £225; and Mr. 
G. E. Purpy, draughtsman, from 408. 6d. to 508. per week. 


General.—Mr. WARE, Accrington Fire Brigade and light- 
ing superintendent, is to have his salary increased from £160 
to £200 per annum, and is to take charge in future of the 
Whole of the public electric lighting of the town, and not, as 
at present, of the Blackburn Road section only. | 

Mr. P. J. Prince, M. I. E. E., M.I.M.E., has been appointed 
consulting engineer and, assessor to the Melbourne Tramway 
Board, recently formed, and will act in connection with the 
transfer of the Melbourne Tramway & Omnibus Co.'s under- 


taking to the Tramway Board. Mr. Pringle is general manager 


and chief engineer of the Electric Supply Co., of Victoria, 
Ltd., and will continue to discharge these duties. 

Mr. LEONARD Frepx. ALLDAY, who was married at St. 
Clement's Church, Boscombe, on April 24th, to Miss I. H. 
Sanbrook, was presented by his colleagues in the electrical 
departinent of Devonport Dockyard with an oak-cased chim- 
ing clock. | 


Official notice from the London — Gazette.—TTerritoria] 
Force. Royal Engineers, London Electrica] Engineers, Tem- 


porary Second-Lieutenant T. S. WALLIS, from R.E., to be 
Second-Lieutenant. 

Mr. C. F. Butter, A. M. I. E. E., late acting manager and 
engineer of the Gravesend and Northfleet .Trammways, has 
taken up an appointment under the War Office as station 
engineer to the group of electric generating stations at 
Fovant, Salisbury. 


Roll of Honour.—Sergeant NORMAN Green, of the Parham 
Light Infantry, who has died in hospital at Boulogne of 
wounds received in action, was, prior to the war, engaged 
with Messrs. W. E. Dove & Co., Ltd., electrical engineers, 
of Darlington. 


Obituarx.— Mn. FREDERICK Watkek.—The death of Mr. 
Frederick Walker, at Cheltenham, at the comparatively early 
age of 62, will recall to many of those with whom he was 
associated in the early eighties, and since, a personality almost 
unique in the engineering and electrical world. In his pra- 
fession he was a genius, and on the subject of aerostatics his 
t In the book pub- 
lished by him in 1910, Aerial Navigation, his remarks, read 
In the light of recent events, niay be considered almost pro- 
phetic. In the preface to his last book, Ma. Walker said :— 

The advent of the aeroplane as a medium for sport Hus commenced a 
new era of trade, and the exigencies of the preparations of foreign. Powers - 
for aerial war apparatus needs must stimulate our own Government to action 
in the sume direction, 

But whatever is done in the matter of aerial navigation in the wav of 
trade and inventive genius, should be done by the British people themselves; 
I cannot believe that the race has deteriorated to such a degree. that we 
should depend upon foreign invention and manufacture for what we need at 


home. There is no need, for ages to come, to fear a social revolution or the 
destruction. of civilisation. ty the advance of aerial navigation. This could 
only be effected bv the discovery and application. of the neutralisation and 


regulation of the force of gravity. Given this as a secret under the control 
of a peaceful and highly-civilised Power, and war and its concomitant horrors 
would be a story of the past. 


514 


THE ELECTRICAL REVIEW. 


[Vol. 78. No. 2,006, May 5, 1916. 


Another extract from this book goes on to say :— 


There is a great future before the aeroplane, and also before the airship, 
which is built as a rigid combination between the aerostat and the aeroplane. 

It is certain that with such an airship, having controllable vertical move- 
ment, with fuel and provision for eight men for one month, no spot upon 
our planet may remain unexplored and uncharted. 

It must be conceded, however, by the most pacific of teachers, that it is 
we'l for every nation to prepare for defence, and, without going so far as 
to entertain or encourage a possible war in the air," a fleet of properly 
corstructed airships is a necessary adjunct to a navy, more especially for 
that of a nation like Great Britain, with an insular centre, so dependent 
upon the command of the elemeuts surrounding it. 


Born at Charlton, Kent, in 1853, he served an early appren- 
ticeship of seven years as a millwright. His workshop train- 
ing at Bryan, Donkins, Easton & Anderson's, &c., and a 
ripened world-wide experience gained as a sea-going engineer 
in the P. & O. service, peculiarly fitted him in later years. for 


the profession of a consulting engineer and patent agent. He 


was employed, among other things, in first installing the 
electric light on the Suez Canal, the designing of the Volta 
(the first electric launch to cross the Channel) in conjunc- 
tion with the late Anthony Reckenzaun, and was the patentee 
of the first dry battery in 1881, and closely identified with 
the Jarman.” electric road cars in 1880. He was also asso- 
cisted with the early beginnings of many well-known engineer- 
ing and allied firms, and in particular with the late Gustav 
Binswanger in the inception of the G.E.C. Mr. Walker was 
a well-known contributor to the technical Press, and author 
of many works, including Practical Dynamo Building, Tables 
and Memoranda for Electrical Engineers, Electricity in the 
Engine Room, Design and Equipment of Launches, &c. In 
his later days Mr. Walker for many years practised the pro- 
fession of a consulting engineer and patent agent, until, 
through failing bealth, he retired into the country, near 
Cheltenham, where he was much sought after by those who 
valued his mature knowledge, gained by his practical experi- 
ence and naturally scientific mind. 


WiHs.—The late Lady Ketvin left £5,000, to be applied 
for promoting research and the teaching of physical science 
in connection with & natural philosophy chair, and all the 
decorations and medals conferred upon Lord Kelvin, to 
Glasgow Univeraity. 

The late Sir C. Rivers WILSON left unsettled estate £10,091 
and net personalty £8,598. 


REVIEWS. 


Atmospheric Circulation and Radiation. By F. H. BiagLow, 
| M.A. London: Chapman & Hall. Price 218. net. 


This is a meteorological treatise on the circulation and radia- 
tion in the atmospheres of the earth and of the sun, by a 
meinber of the Argentine Meteorological Office, who was for 
many years Professor of Meteorology in the U.S. Weather 
Bureau, and, therefore, is exceptionally well equipped for the 
task which he has set himself of adjusting the thermodynamic 
equations employed in meteorology to a uniform basis in 
accordance with the non-adiabatic system prevailing in. the 
atmospheres above-named. Obviously thie is not the place 
to discuss the author's work at length; we are mainly con- 
cerned with those chapters in which he deals with the elec- 
trical and magnetic phenomena connected with the atmos- 
phere. Numerous references to authorities are given, and the 
author does not go into particulars with regard to inetruments 
and methods of measurement, but briefly states the formule 
employed, with their eignifications and some examples of their 
applications. The cause of the wide discrepancy between the 
values obtained by different methods for the conductivity of 
the atmosphere ie discussed, with the aid of numerous obser- 
vations, and the difference is ascribed to a difference in the 
conditions of experiment; it is stated that the absolute values 
of the dissipation coefficients must be obtained by ion-countera, 
the Elster and Geitel apparatus being suitable for giving rela- 
tive, but not absolute, values. e characteristics of the 
atmospheric electric potential are ascribed to ionisation of 
aqueous vapour by the incoming radiation, producing a normal 
charge of 150,000 volts at a height of 5,000 metres, A chapter 
is devoted to terrestrial and solar relations, in connection with 
the diurnal phenomena, especially the variations of the elec- 
trical and magnetic elements; these are influenced by the con- 
vective movements of the atmosphere, and react upon one 


another also. The author remarks that the evidence is very. 


strong that the magnetic variations depend upon ionisation 
in the lower strata, and not upon any system of ionisation 
currents in the upper strata. ‘The aperiodic variations are 
also studied, and the author infers that there is a marked 
tendency to correspondence with the rotation of the sun in 
26.68 days; there is also a semi-annual change in the pheno- 
mena, and the author remarks that the problem of the solar 
radiation and its effects throughout the earth's atmosphere is 
an exceedingly complex phenomenon. He is not without hope 
that the development of meteorology and solar physics will 
eventually enable us to predict the seasonal climatic condi- 
tions likely to prevail during the coming year in the great 
agricultural regions of the earth. While his work is mainly 
of use as a reference book, it is highly original in character 
and aim, and ehould be found of great value to meteorologiste. 


Handbook of Instruction for Wireless Telegraphists. By J. C. 
* HAWKHEAD and H. M. Dowskrr. London: The Wireless 
Press, Ltd. Price 38. 6d. 


This is a second edition of Mr. Hawkhead’s book, which 
has been taken in hand by Mr. Dowsett for revision and 
enlargement. A very marked improvement in the ai Sepa 
quality, and illustrations has been effected. With the excep- 
tion of amplification in a number of places, and a much more 
complete description of the Marconi portable sete, the text 
remains of the same general standard. In Part II, covering 
ihe theory of waves, the faulty illustrations have been re- 
placed an considerable revision has been effected in the text. 
Of the two or three additional illustrations, one gives an origi- 
nal conception of the shape of electric strain lines as they are 


stated to exist in the waves thrown off by an antenna. 


object of this departure from the Hertz diagrams is not clear. 
and it is hardly a success. The sharply-pointed waves shown 
do not, of course, exist in reality. 

While the information given is generally sound, it is hardly 
of the standard suited to high-class instruction, but will un- 
doubtedly be valuable to operators using the Marconi appa- 
ratus. The latter appears to be the object of the work. 


Examples in Alternating Currents. Vol. I. By Prof. F. E. 
AUSTIN. From the Author, 11, South Park, Hanover, 
N.H., U.S.A. Price $2.40 (1n America). 


The firet thing which strikes one about thie book is that it 
is printed in green ink. Possibly some readers may like this; 
personally, we do not like it, and we find that it makes 
indices, eubscripts, and small lettering on figures difficult to 
decipher. The next thing to strike one is the high price, but 
the cost of setting up mathematical matter is notoriously high, 
and the setting Is done well in this instance, so we are pre- 
pared to forgive the rather high price, especially as the author 
18 honest enough to say in his opening sentence that ''one 
object of the book is to make money "! So many authors 
pretend to be philanthropista. 

These initial prejudices vanish rapidly on a closer examina- 
tion of the work, the ecope of which is, perhaps, best explained 
to British engineers and students by saying that it gives a 
"pocket-book treatment of alternating-current problems, 
the electrical principles involved by the latter, and the mathe- 
matical methods required for their solution. The treatment is 
sufficiently detailed to make the book readable and of value 


to refresh their memories on a particular Rabe 
is, naturally, no particular plot in the book 
are arranged eo that a student could start at the beginning 
and follow it right through intelligently. Previous knowled 

of fundamental electrical matters and mathematical methods 
is, however, necessary unless the book is to be used as a class 
manual and supplemented by oral explanation. In this con- 
nection it sho be particularly valuable. i l 

The preliminary sections include a well-arranged collection 
of trigonometric formule, geometrical 1 and clear 
rules for differentiation and integration. Good definitions of 
A.C, quantities are given, and there is a good treatment of the 
fundamental formule bearing on the generation of k. u. r. 
and of the constants and properties of sine curves. Instruc- 
tive . are given and eupplemented by sufficient hints 
to make them really useful. A good deal of space is devoted 
to methods of determining the area under various curves, 
particularly as applied to A. C. problems, to addition and multi- 
plication of sine forms, and eo on. The student should be 
enabled by these pages to deal confidently with any problem 
concerned with wave form. ; 

Inductance in straight conductors and in coils, impedances 
in series and in parallel, pure capacity, the properties of 
various arrangements of condensers, and the characteristics of 
A.C. circuits containing various mixtures of resistance, induct- 
ance, and capacity are all dealt with very clearly, frequent 
use being made of vector diagrams to supplement analytical 
results and methods. The author adopts different types of 
arrow heads to distinguish between pressure, current, admit- 
tance, and impedance; this device is successful where the 
vector diagrams are reasonably large. A series of tables at the 
end of the book gives values of 2, for frequencies from 1 to 
151 cycles, and corresponding values of 1/2 1. (2 V. 10 
1/(2 x)? Here are also tables showing the capacities in farads 
necessary to neutralise inductance from 0.1 to 0.99 henry, and 
from 1 to 25 henries, and produce resonance at frequencies of 
15, 25, 60, and 100 cycles. These and other special tables form 
a valuable feature, and it is a pity they are blemished by a 
many as 10 or 11 figures being given without any spaces to 
facilitate transcriptions. 

The illustrations in the book are good, save that the letter- 
ing is generally much too emall and is, consequently, illegible 
in some cases. On the other hand, there is an excellent indes. 
and the arrangement of the text and mathematical matter is 
exceptionally clear. All the resources of the printer have 
been called upon to discriminate between main essentials and 
amplifications and examples. Revision seems to have been 
done very carefully, and we notice no misprints, though ve 
cannot claim to have checked every calculation. One sn 
grows accustomed to the green ink, and the book is one which 
must be more appreciated the longer one has it in use. It 
should circulate freely amongst students, teachers, and 
practising engineers. 
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Directions for Designing, Making, and Operating High-pressure 
Transformers. By Prof. F. E. Austin. From the Author, 
11, South Park, Hanover, N.H., U.S.A. Price 60 cents 
(in America). 


This book gives quite a good treatment of the fundamental 

principles of transformer action and construction. The figures 
given after the introductory section are intended primarily to 
assist those who wish to build & etep-up transformer, but the 
data are useful in helping those who study the subject with- 
out going in for practical work, to a better understanding of 
the principles of transformer design and operation. Trans- 
former are dealt with at some length, data being given 
io enable the reader to calculate the losses in any particular 
case. Sections are devoted to power factor and transforma- 
tion ratio, and the author then works through the chief stepe 
in designing a 1-Kw. transformer operating at 110/20,000 
volts on 60-cycle supply; this is done fully so far as concerns 
the losses, weights of material, iron and copper sections, &c. 
Directions and data are then given for building a 3-Kw., 
110/20,000-volt, 60-cycle transformer; the instructions are so 
complete that the reader should have no difficulty in building 
any other emall transformer of the same order of magnitude, 
and for about the eame working pressures. The cost of 
materials for the transformer described is about £6 10s. A 
short section is devoted to oil-immersed transformere, and 
attention is, very properly, drawn to the precautions to be 
observed in working with step-up transformers. The author's 
statement that the transformer he describes will pass enough 
(current) to kill a person several times," contains a little un- 
intentional humour, but the warning is none the less con- 
vincing. 

In the concluding eections of the book there are data relat- 
ing to a 4,000-volt transformer, a discussion of the use of 
transformers as frequency changers, notes on obtaining unity 
power factor by the use of condensers, and notes on connect- 
ing pnmary coils to produce different secondary pressures. 
The book is interesting and instructive. 


The Practical Design of Steel-framed Sheds. By ALBERT 
Spencer. London: Constable & Co., Ltd. Price 10e. 6d. 
net. 


"The war has caused the springing up of an unprecedented 
demand for eteel-framed shede, such etructures being needed 
all over the country in connection with the production of 
munitions. According to Mr. Spencer’s calculations, it would 
seem likely that in many cases euch sheds are unskilfully 
designed. In fact, his complaint is that owing to the design- 
ing of eheds being left almost entirely to the manufacturera 
of such structures, who are often working on a severely com- 
petitive basis, many designs are open to serious objection on 
the score of capability to withstand all stresses with a good 
factor of eafety. The trouble, the author is convinced, lies 
mainly in the fact that in most treatises on this subject, and 
also in the instruction provided at our technical colleges, too 
much attention is devoted to the design of the various units 
without proper regard to the structure as a whole. He, there- 
fore, presents, in & clear and coherent manner, methods 
which, if adopted, should greatly facilitate the practical design 
of trustworthy shed framework and foundations. An intimate 
knowledge of the theory of structures and of practical design- 
ing is assumed to be already in the possession of the reader, 
and, given this, a student on the subject should find much 
food for thought in Mr. Spencer's calculations.—G. S. S. 


NEW COMPANIES REGISTERED. 


Harlesden Lamp Co., Ltd. (143,701).—This company was 
registered on April 26th, with a share capital of £10,000 in 9,800 pref. shares 
of £1 each and 4,000 ord. shares of Is. each, to acquire and turn to account 
any invention relating to electric and other lamps, or any lenses, reflectors, 
or other component parts or accessories for use in connection therewith, ta 
carry on the business of manufacturers and repairers of, and dealers in, clec- 
tric lamps, reflectors, lenses, or other articles, electricians, o ticians, glass- 
blowers, &c., and to adopt an agreement with C. B. Leake. he subscribers 
(with one pref. share each) are: C. B. Leake, Red House, Harcfield, Middle- 
sex, gentleman; J. M. Longe, St. Margaret's, Hallowell Road, Northwood, 
Middlesex, gentleman. Private company. The number of directors is not to 

less than two or more than five; the first are C. B. Leake and J. M. Longe. 
Qualification (except first directors), 500 shares. Remuneration, £200 per 
annum, divisible. Solicitor: W. E. Craigen, Cromwell House, Fulwood Place, 
Holborn, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


W. E. Dove & Co., Ltd. (72,630).—Capital, £3,500 in £10 
Shares. Return dated March 13th, 1916. 320 shares taken up; £2,000 paid; 
$1,200 considered as paid. Mortgages and charges: £1,100. 


Carville Site & Power Co., Ltd.—Issue on April 20th, 
b a £10,000 debs., part of a series of which particulars have already 
n filed. 


v 


CITY NOTES, 


German Electrical Companies, 


The Deutsch-Atlantische Telegraphen Gesellschaft proposes 
to pay a dividend of 6 per cent. for 1915, as contrasted with 
64 per cent. in the previous year. 

The: Osteuropaische Telegraphen Gesellschaft, of Cologne, 
which owns the cable between Constantza and Constantinople, 
records net profits of £15,600 for 1915, as contrasted with 
£12,300 in the preceding year, when a dividend of 7 per cent. 
was paid on the share capital of £50,000. The method of dis- 
posing of the profits available for 1915 1s not disclosed. 

The report for 1915 of the Welter Elektrizitats und Heber- 
zeug Werke, of Cologne, states that activity became greater 
and more uniform on the completion of the changes in work- 
ing for the execution of Army contracts, and the company 
was also well occupied on the construction of lifting plant. 
The pet profits of £3,300 permit of the payment of a dividend 
of 5 per cent., thia result contrasting with a loss in the pre- 
vious year. : 

The report of Gebr. Korting A.G., of Linden, states that the 
company was able to deal with the increaeing requirements 
fo: electrical machinery in 1915. No information was forth- 
coming in regard to the subsidiary companies in enemy coun- 
tries, but the turnover in Austria-Hungary expanded consider- 
ably. The gross profits advanced from £147,000 in 1914 to 
£253,000 last year, and the net profits from £37,000 to £112,000 
in the two years respectively. It is intended to pay a dividend 
of 10 per cent. on ordinary share capital of £950,000, as com- 
pared with no distribution in 1914 and 8 per cent. in 1913. 

The Elektrochemische Werke, of Bitterfeld, most of whose 


installations and plant at Rheinfelden and Bitterfeld are 


leased to the Griesheim-Elektron Chemical Works, of Frank- 
fort-on-Main, report gross profits amounting to £87,000 for 
1915, as compared with £86,000 in 1914. Including the bal- 
ance brought forward, the net profits are returned at £62,500, 
as against £62,100, and the dividend on the share capital of 
£275,000 1s 10 per cent., as in the previous year. The share 
chpital has been increaeed to £350,000, and is held entirely 
by the Zurich Bank for Electrical Undertakings. 

The Gesellschaft fur Elektrische Unternehmungen, of Berlin, 
^hich is an inveetment company having a share capital of 
£3,000,000, and loans amounting to £1,997,000, states that 
the considerable interests held in enemy countries resulted in 
a reduction of £90,000 in the profits realised from dividends 
and interest in 1915, which was only partly equalised by 
profits of £40,000 resulting from sales of securities. The net 
profits and balance forward declined from £266,000 in 1914 
to £216,000 last vear, although the dividend is maintained at 
6 per cent. for 1915, ae in the previous year, whereas the rate 
in 1913 was 10 per cent. ; 

The directors of the Hamburg Hochbahn A.G. report that 
the branch line to Rotenburgsort was handed over to the 
company by the Hamburg State on May 21st, 1915, and on 
that day the 40 yeare' concession commenced for the working 
of the circle line and the three branches to Eimsbuttal, Ohls- 
dorf, and Rotenburgsort. The 5 equipment of the last- 
mentioned line was accelerated, and the service started about 
the end of July. During the first four months of 1915 troops 
comprising 2, 200, 000 were carried free of charge, whilst the 
paying passengers transported numbered 35.800.000 in the 
whole year, as compared with 36,480,000 and 39,000,000 in the 
two previous years respectively. After meeting interest charges 
and placing £27,000 to the renewal fund, as against £28,000 
in 1914, the accounts show a loss of £900, as contrasted with 
net profits of £32,000, and a dividend of 4 per cent. in 1914 


. and 54 per cent. in 1913. 


The report of Voigt & Haeffner A.G., of Frankfort-on-Main, 
etates that the company was engaged during the whole of 
1915 on the manufacture of parts of munitions, although the 
production of the customary peace articles was maintained to 
a satisfactory extent. Neutral countries were much larger 

urchasers than in former yeare, partly influenced by the 
favourable rate of exchange. It was possible to find. substi- 
tutes for the requisitioned metals in materials produced in 
the country in the case of many classes of manufactures 
turned out, and the delivery of these materials was so much 
facilitated that the company was able to secure a satisfactory 
turnover towarde the end of the year, particularly in pro- 
ducts made in bulk. The net profite were £97,000, as against 
£49,000 in 1914, and a dividend of 12 per cent. has been 
declared on share capital of £250,000, as contrasted with 8 
per cent. in 1914. 


West London & Provincial Electric Supply Co,, Ltd.— 
The credit balance for 1915 is £3,038, and after paying 6 per 
cent. on the cum. pref. ehares the balance is to be carried 


forward. 


Chiswick Electricity Supply Co., Ltd.—After paying deben- 
ture stock interest, a dividend of 5 per cent. for 1915 16 to 
be paid, carrying £435 to depreciation reserve fund account. 


Calcutta Electric Supply Corporation, Ltd.— The units 
sold during the five weeks ended March 31st were 2,122,507, 
compared with 1,579,169 units in 1915. 
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Austrian Electrical Companies. 


The Elcktrizitats A. G. (late Kolben), of Prague, has decided 
to pay a dividend of 9 per cent. out of net profits of £52,000 
in p as colupared with 7 per cent. and £35,000 respectively 
in 1914, 

The Kabelfabnk und Draht Industrie A.G., of Vienna, 
reports gross profits of £124,000 for 1915, and net profits of 
£56,000, as compared with £43,000 in the preceding year. It 
is proposed to pay a dividend of 12 per cent., as against 10 
per cent. in 1914. 

The accounts of the Nabelfabrik A.G., of Pressburg, which 
has a connmunity of interests with the beforennentioned Kabel- 
fabrik, of Vienna, show net profits amounting to £31,000 for 
1915, ae contrasted with £24,000 in the previous year. The 
rate of dividend is 12 per cent., being an increase of 2 per 
cent. over 1914. 

The accounts of Felten & Guilleaume, of Pesth, show net 
profits amounting to £20,000 for 1915, as compared with 
£17,000 in the preceding year. It is intended to distribute 
121 per cent., as against 10 per cent. in 1914. The directors’ 
report states that the works are satisfactorily employed, chiefly 
on orders for the Army and Navy. 


Swiss Electrical Companies. 


The Elektrizitals Gesellschaft Alioth, of Basle, which two 
vears ago transferred its manufacturing departments to an- 
other coinpany, and then became purely an mvestment under- 
taking, reports gross profits of £17,000 for 1915, as against 
£14,000 in 1914, and net profits of £13,000 and £11,000 in the 
two years respectively. It is proposed to pay a dividend of 5 
per cent. on the ordinary share capital of £210,000, as con- 
trasted with 4 per cent. in 1914. 

The Société Franco-Suisse pour UIndustrie Electrique, of 
Gcneva, which is in close association with the group of the 
Banque de Paris, is unable to pay any dividend for 1915, ae 
also was the case for the previous year, on the ordinary share 
capital of 41. 000.000. The company is interested in railways 
and trainways, hydro-electric works, and electro-metallurgical 
undertakings, all of which are situated. outside the war area. 
After meeting the interest eervice on the loans, amounting to 
£648,000, the accounts show net profits of £16,000, as against 
£4,600 in 1914. Most of the profit hus been carried forward. 


Mr. R. W. BLACKWELL, presiding on 
April 27th at the annual meeting, referred 
to the improvement in the accounts, which 
showed a trading profit of £69,077. In 
regard to the dividend of 5 per cent., free of tax, on the ordi- 
nary shares, he said that the conditions under which the 
business must be carried on for a considerable period to come 
did not admit of a larger distribution. They must carry very 
heavy stocks of material to meet the requirements of the 
Government. The position of the company was thoroughly 
sound and steadily improving. During 1915 they had spent 
on additions to buildings and plant £8.4114. They had good 
reason, under existing conditions, to be satisfied with both 
the present position and the future prospects of the concern. 
So long as the war endured, it was more than probable that 
a large part of their plant would run at full pressure, but a 
considerable proportion of their machinery and plant which 
was not susceptible of adaptation to the present requirements 
might have to he idle until normal conditions were again 
reached. He did not believe that their company had been 
either advantaged or injured financially by the war to any 
special extent. Their turnover might be somewhat higher 
than they might reasonably have expected, but the difficulties 
of doing business, prices and costs of all kinds, had greatly 
increased, and their margin of net profit decreased. A part 
ot the new machinery that they had built would be of real 
utility to them when the demand for war material no longer 
existed. They proposed to continue in their endeavour to 
bring every part of the works and plant up to the best modern 
standard. Their stocks, though large. as they must neces- 
sarily be in these days, when there were great diffieulties in 
securing material, had been well bought, and stood in the 
accounts at a safe figure. The chairman laid stress upon the 
fact that in the present abnormal state of all business the 
conunand of ready money was a first essential to the business 
of the concern. However quickly they might be paid for 
their goods when finished and delivered, the fact remained 
that ther must buy their material well ahead, and on practi- 
cally cash terms, and must carry its cost, plus labour charges, 
for the period of manufacture—sayv, an average of at least 
three months on every order received. The comparatively 
small dividend and the substantial carry-forward that they 
recommended were most advisable in view of the conditions 
under Which their business must necessarily be carried on for 
an indetinite, but certainly a considerable, period. 


Johnson and 
Phillips, Ltd. 


Bath Electric at the annual meeting. Ile said that 1915 
Tramways, could not fairly be compared with any 
td. other vear. The trafe and other receipts 
showed a decrease of 45.558. The decrease, 

however, was largely attributable to the reduction of the 
company’s motors in the latter part of 1914. when a large 
number of them were transferred to the Government for 
military service. Economies in operation and in the expenses 


Sm J. SIVEWRIGHT presided on April 27th. 


80 that they had actually a greater net revenue for 1915 t 
they had in 1914. The foundry belonging to the company 
been engaged on_most useful work, and oontinued to give 
capital results. Operating, as they had been, for the whole 
of the year 1915 without a large part of their torpedo fleet, 
the results compared most favourably with those of the pre 


of the company more than offset the diminution in dn 
bad 


` vious twelve months, for nine months of which they were 


working the whole of their torpedo cars. In 1915 the weather 
during the spring and summer was very unfavourable, but 
there was a decided improvement in the autumn, and of this 
the company felt the benefit. A lot of money had again been 
spent in repairs and renewals, and everything had been kept 
in good order. He did not refer merely to replacements or 
repairs such as were done annually; what had been carried 
out would last for many years. The company was in a posi- 
tion not only to pay its debenture interest and preference divi- 
dend, as well as to redeein debentures, but also to pay some- 
thing off the loan from the Union of London & Smiths Bank, 
Which had been very substantially reduced. Originally it 
was £28,000, and it had now been brought down to £16,006, 
and, although the shareholders had had to forego that £12.00, 
the value of their shares was improved to that extent. There 
was a promising future before the company, and if they pur- 
sued their present policy they would have an improved tleet 
and their foundry would be extended. Mr. A. A. C. SWINTON 
seconded the adoption of the report, which was carried. 


The annual report of the Western Ele- 
tric Co., Inc., which fs in effect a reorgam- 
sation of the Western Electric Co., of Ilh- 
a nois, covers the operations of both the 
Illinois and the New York companies during the year 1915, 
thus giving the results of the continuing business withcut 
attempting to segregate that part which pertains only to the 
operations of the new company. The eales for 1915, the report 
states, were $63,552,000, as compared with $66,408,000 for 
1914 and $77,533,000 for 1913. During the latter part of the 
year, however," says President H. B. THAYER, there was 
an increasing demand for our products, and the present pros- 
pects indicate a fair volume of business in 1916, following the 
general business activity of the country. The costs of our 
raw material have been very much inflated by the demand 
for similar material by manufacturers of war munitions or by 
interrupted supplies of such as usually come from abroad. 
which continually reminds us that the general business activity 
is largely founded upon the abnormal conditions abroad. Thes 
higher coste materially affect the coste of our manufactures. 
and when the return to normal conditions comes we may 
expect a considerable shrinkage in the value of such materials 
as we may have in stock at that time." The orders on hand, 
the report goes on to say, on January Ist, 1916, were 92. III,. G 
in value more than on January Ist, 1915. The average value 
of an order filled during 1915 was $55, as compared with $5 
for 1914. The number of employés on January let, 1916, was 
17,135, as compared with 15,650 on January Ist, 1915.—Elec- 
trical World. 


Western 
Electric Co., 


Considering the conditions. satisfactory 


North of progress was made in 1915. Lamp connec- 
Scotland tions in Montrose increased from 1.114 kV. 
Electric Light to 1.163 kw.: in Brechin from 7:38 Kw. to 
and Power 776 KW.; and in Inverness from 1,286 KW. 
Co., Ltd. to 1,452 Kw., making a total of 3.391 xv. 


connected in the three towns. The grosa 
profit, including £2,420 brought forward, is £9,458, and after 
meeting interest on debentures and loans amounting to 42. . 
and writing off £57 from suspense account, a net profit of 
£6,546 remains. A dividend at the rate of 3 per cent. for 1915 
is recommended, absorbing £1,500, £2,000 is to be placed to 
renewal reserve, £1,000 to general reserve, and £2,046 carried 


forward. 
The net profit for 1915 was £396,501, pius 
Babcock and £69,492 brought forward. After paying 
Wilcox, Ltd. dividends of 6 per cent. on the preference 
and 5 per cent. on the second preference 
shares for the year, 9 per cent. is to be paid on the ordinary 
for the past half-year, in addition to the interim dividend o 
6 per cent. already paid; £150,000 is to be placed to reserve. 
and £10.000 to the staff pension fund, leaving £42,125 to be 
carried forward. The business has been a controlled establish- 
ment eince August last. Additional premises were acquired 
during the year adjoining the Renfrew works, and other extet- 
gions have also been carried out. The company is, and has 
been, short of men, and is now introducing female labour in 
some departments. A large proportion of the staff joined the 
Forces, hut the extra demands made on those remaining have 
been met with a spirit of enthusiasm. The company continues 
to contribute to the maintenance of dependents of the stal 

with the Forces. Annual mecting: May 9th. l 

During last year 21.081.928 units were 


Calcutta sold, compared with 15,387,471 in 1914. The 
Electric number of houses connected was 8.768, 4 
Supply increase of 588. The gross revenue A 
Corporation, £294,300, as against £202.455 for 19H. 


Ltd. The net revenue was £162,922 (as agam 
£140,609 for 1914), calculating the exchange 

at Is. 4d. per rupee. Adding the balance brought forward is 
interest received on money at deposit, the total 1« £176,4 - 
After paying the interim dividend of 34 per cent.. actual. pa 
on the ordinary shares in November, 1915, the divider 
paid and accrued on the preference shares, and the othe? 
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items in the net revenue account, the available balance 
is £122,177. 452,000 is to be placed to the credit of the 


depreciation and renewals account, £10,000 to the reserve 


fund, and a final dividend at the rate of 51 per cent. actual 
is recommended, making 9 per cent. for the year, leaving 
£30,000 to be carried forward after providing for the directors’ 
extra remuneration of £2,500, and a bonus of £1,629 payable 
to the staff in India. The reserve for depreciation and re- 
newals will thus be increased to £220,444, and the reserve 
fund, with the addition of £2,184 from dividends on invest- 
ments, will stand at £126,704. The expenditure on capital 
account during the year amounted to £122,344, making the 
total outlay £1,950,827. The demand for electrical energy 
continues to increase steadily, and the result of the working 
for the year must be considered satisfactory. Units generated, 
27,573,446; public lamps units sold, 476,373; sold by special 
contract, 613,271; lighting units by meter, 4,371,865; power 
units by meter, 15,020,419; used on works, 5,995,156; not 
accounted for, 1,196,362. Annual ineeting: May 10th. 


The Financial Times states that another 
Consolidated half-yearly statement by the liquidator has 
Diesel Engine just been issued, bringing the record of the 
Manufacturers, accounts up to January 6th last. In the 
td. jd ua whole 1 the unsecured credi- 
— "HE ors have been paid off, leaving a balance 
oi £52,800 in hand, so that the contributories 10 likely to 
receive a small portion of their capital back, but it would 
appear that there are still some uncompleted contracts in 
hand, and the cost of these may have to be set against the 
value of the remaining assets. The liquidation has now 
reached the unprofitable stage, and the sooner that it is finally 
closed the better. For the six months the coste and charges 
amounted to £3,200, while the total receipts were only £1,700 
so that there was a loss of £1,500. The collection of book 
debts has been particularly disappointing, only £10,400 having 
been yet got in out of £28,100 marked ‘ good’ in the secre- 
tary 8 original statement, to say nothing of £69,300 scheduled 
as ‘doubtful.’ How far the war is responsible for this it is 
impossible to say, but we are afraid that not much value can 
now be attached to the company’s Belgian interests.“ 


The report for 1914 states (says the 

Puebla Tram- Financial Times) that the net profit in 
way, Light, Mexico amounted to $692,499 Mex., as 
and Power compared with $736,952 for 1913. Reckon- 
Co., Ltd. ing the earnings at the parity of exchange 

_ there is a debit balance—after charging all 

expenses, bond interest and first mortgage bond sinking fund 
—of £17,154, but owing to the heavy loss on exchange, which 
amounted to £42,996, the final result is a debit balance of 
£00,150. The average exchange was 13.78d., as against 
24.5841d. par value and 21d. in 1913. At the date of this 
report the value of the peso is about 9d. The transmission 
line to Vera Cruz was completed and power delivered to that 
city at the end of the year, and commencing with January, 
1915, a regular supply of power has been given to the Vera 
Cruz Electric Light, Power & Traction under contract. Ex- 
cept for a small amount of damage done by bandits from time 
to time and considerable thefts of copper, the company's pro- 


perties remain intact. Owing, however, to the difficulty of 


operating the plants at Portezuelo and San Agustin, in face 
o: continued interferences, these were closed in August, 1914, 
and the Tuxpango plant has since borne the entire load of 
the company’s output. The business has suffered during the 
year on account of a large number of factories having been 
destroyed or closed down. Owing to the disturbed conditions 
of trade and the heavy fall in the exchange value of the Mexi- 
can dollar a meeting of the first mortgage bondholders was 
convened and duly held on July 30th last, when a resolution 
was passed sanctioning a modification of the rights of the 
bendholders. f 

SIR Gro. FRANKLIN presided at the 


Oriental . annual meeting on April 26th. He said 
Telephone that one of their colleagues, Capt. Akers, 
and Electric was in France on military service. After 
Co., Ltd. explaining the sources from which the com- 


pany derived its income, he said that the 
‘gross revenue from subscriptions, rentals, and sales was 
£55,336, an increase of £3,605, which was due mainly to 
development in Madras, Mauritius, and Singapore. Dividends 
and interest from subsidiary companies, £33,429, showed an 
increase of £1,696, due to larger dividends from the Bombay 
and China and Japan companies. The Bombay Co. now paid 
20) per cent., and the China & Japan Co. 10 per cent. The 
working expenses amounted to £28,570, plus £9,656 for London 
expenses, which had been largely increased by heavier income- 
tax and excess profits duty. In regard to the charge of £5,500 
against revenue for depreciation of securities, it was necessary 
to write off that amount in order to bring their War Joan and 
Cape stock well within the market prices on December 31st 
last. The balance to the credit of net revenue account was 
£61,957. With reference to the transfer to reserve, it should 
be borne in mind that telephone plant in tropical or semi- 
tropical countries was peculiarly hable to depreciation, not 
merely from ordinery wear and tear, but from other causes, 
such as tbe substitution of underground for overhead con- 
struction, developments in the art, typhoon storms, and many 
other: contingencies of that kind. With regard to the Tele- 
phone Co. of Egypt, controlled by the Oriental Co., they had 
recently eent.their consulting engineers to make a very care- 
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ful investigation, and to report as to the state of the plant, 
&c., and its value. ‘They hoped, also, to get much useful 
advice for the carrying on of the business. With the figures 
and the information which they hoped to get in that way 
they would have conclusive evidence as to the value of their 


. plant and property, which they conceived to be very necessary 


at this time. Having done that with regard to Egypt, it might 
be necessary to extend it a little further, and to consider how 
far it was desirable to gain similar information as to the 
value of their plant, and the best means of developing other 
parts of the company’s systems. While he did not want to 
commit the board to anything more than that, then, the share- 
holders would see the bearing that this had upon several 
questions which might arise out of what he was going to say. 
With regard to the Oriental Co., they were proposing to ear- 
mark, for the first time, £40,000 to the reserve fund for depre- 
ciation, and whereas last year they had a carry-forward of 
same £56,000, they were only proposing to-day to carry for- 
ward £15,000. But they were transferring £70,000 to a reserve 
fund account. The question as to how much, if any, of the 
470,000 was profit, depended upon the investigation they were 
proposing to make. That investigation would enable them, 
first of all, to see whether their assets were worth the balance- 
sheet figures—the capital which had been expended on lines, 
exchange equipment, and telephone plant. He need hardly 
explain the absolute necessity of keeping the company strong 
and safe. One of the first things, and the last, which a tele- 
phone company wanted was new capital. It was the breath of 
life to it. Without new capital they were unable to take 
advantage of opportunities of developinent which were of vital 
importance. hese were not times when they could get 
Treasury sanction to increases of capital. The first thing, 
then, was to see that the value of the assets was sound. 
Secondly, it would be for them to consider how far, if at all, 
there might be any probable distribution from this source. 
He referred to the difficulty which would be created if they 
were to deplete themselves of cash in order to make any dis- 
tribution of that kind. The stores on hand and in transit had 
increased to £45,512 during the past year, largely due to 
£17,000 which was in cables for Singapore and Madras in 
transit on December 3lst last. They had learned since that 
the cabling work ,in those two places was proceeding satisfac- 
torily and would enable the company to meet the development 
from time to time. With regard to their subsidiary coin— 
anies, the figures in each case showed good propice. The 
elephone Co, of Egypt grew in etrength and continued to 
ay its 10 per cent. dividend. The circumstances of the war 
fad cast upon the company considerable responsibilities in the 
construction of lines for the service of the military. In Hong- 
Kong and Kowloon the China and Japan Co. had made good 
rogress, the gross revenue being increased by £3,400. The 
bonc] and Bombay companies had each shown satisfactory 
development, though their figures were also somewhat affected 
by the war. 


Anglo-American Telegraph Co., Ltd.—The three quarterly 
dividends on the ordinary and preference stocks paid in May, 
July, and November, 1915, absorbed £157,500, and including 
the final dividends paid in February, absorbed £262,500, being 
the rent paid by the Western Union Telegraph Co. for the 
year, equal to 34 per cent. on the ordinary stock, 6 per cent. 
on the preferred stock, and 14 per cent. on the deferred stock. 
A bonus of 1s. 9d, per cent. on the ordinary and 3s. 6d. on 
the deferred stock was paid on February 1st, 1916. The bal- 
ance at credit of revenue account, £67,153, includes £1,528 


interest received, and the balance of £65,625 is available for 


dividends for the quarter to March 3lst. Annual meeting: 
May 5th. 


City Electric Light Co., Ltd. (Brisbane).—F'r the year 
ended January 31st, 1916, the credit balance is £20,133, after 
making additions to the franchise and purchase sinking fund, 
and renewal, replacement and contingencies account, and 
allowing for depreciation. An interim dividend was paid last 
September absorbing £8,987, and a further 3 per cent. has 
been paid on the preference shares. 5 per cent. on the ordi- 
nary, and 5 per cent. on the contributing shares; these pay- 
ments, together with the dividend duty and an allowance for 
Federal income-tax, will absorb £10,592, leaving £1,569 to be 
carried forward. . | 


A. Reyrolle & Co., Ltd.—The accounts for 1915 show a 
profit, after providing for depreciation, &c., of £11,853, there 
being an available sum, including £2,843 brought forward, of 
£14,006. Dividends of 134 per cent. on the preference shares 
and 181 per cent. on the ordinary shares have been declared. 
£5,000 being placed to reserve for general purposes and £3,396 
carried forward.—Financial Times. 


Alderley & Wilmslow Electric Supply, Ltd.—During 1915 
the total lamp connections increased from 1.036 Kw. to 1,092 
KW. There is a profit of £5.064, plus £1,042 brought forward, 
and after paying 41.665 interest on debentures and loane, 
£2 442 remains, of which £1,200 is to be put to reserve fund 
and £1,242 carried forward. 


Metropolitan Electric Supply Co., Ltd.—The ordinary 
general meeting which was adjourned until May 2nd or such 
later date as the committee might agree, will be held at 4 
later date. ` 


| 


518 


THE ELECTRICAL REVIEW. 


[Vol 78, No, 2,006, May 5, 1916, 


NN ee 


Indian Electric Supply & Traction Co., Ltd.—The surplus 
on working in Cawnpore during 1915, including £144 for 
interest accrued, was £15,932 (against £12,724 in 1914), and 
including further interest in England and tranefer fees, the 
credit side of net revenue account shows a total of £15,992. 
London expenditure wae £1,688 (against £1,537 in 1914), and 
after providing £3,900 for debenture interest a net profit of 
£10,264 is shown, plus £717 brought forward. Out of this, 
£9 000 hae been placed to general reserve, £3,000 to reserve 
for depreciation and renewale, and £500 against expenses of 


the debenture issue. A final dividend of 31 per cent., making 
6 per cent. for the year, is recommended, absorbing £4,681, 
and £800 ie to be carried forward. Annual meeting: May 5th. 


Tramways & General Works Co., Ltd.—Including the 
balance brought forward, the amount now standing to the 
credit of the profit and loss account is £540, out of which the 
directors recommend the payment of a dividend at the rate 
of 4d. per share (less income tax), absorbing £333, and leaving 
£206 to be carried forward. 


City of Buenos Aires Tramways (1904), Ltd,—A dividend 
of ls. 3d. per share (at the rate of 5 per cent, per annum), 
less tax, for the three months ended March 31st is announced. 


€— 2 


STOCKS AND SHARES, 


TUESDAY EVENING. 

Collapse of the Irish “rebellion” has done something to 
help the sentiment in the Stock Exchange, and with no more 
holidays in eight until Whiteun, markets should be able to 
settle down in earnest to such work ae they can find. Busi- 
ness in securities may be affected to no small extent by that 
call to the Derby Groups which comes into operation at the 
end of the preeent month, but the Stock Exchange is not 
m.eeting difficulties half-way, and the future is left to look 
after itself. ! 

Meanwhile, the pronounced strength of all issues connected 
with the cable industry is still the outstanding feature of the 
markets dealt with here, and to this must be added a readi- 
ness on the part of the public to buy most of the chemical“ 
shares. These laet are being taken principally by Liverpool and 
certain of the manufacturing towns in the North, where the 
investor is eager for the offer of shares in cope of which 
Castner-Kellner may be taken as a fair example. 

Continued strength is shown by the electricity supply shares. 
City preference and County preference are both 4 better at 
103, though City Lights are 3 easier at 114. There is still 
a demand for other good-class shares in this market, and, as 
we have pointed out before, comparatively little supply. A 
somewhat eensational rise is one of 19s, 6d: in Edison & Swan 
fully-paid ehares, the price jumping to lj upon persistent 
buying—or demand, rather, inasmuch as there ave been few 
on offer and holders are by no means anxious to sell. The 
partly-paid rose 3s. to 12s. in sympathy. The market seems 
rather puzzled to account for edvances so violent as these, but 
the buying proceeds from sources which should certainly 
know what they are about. 

Babcock & Wilcox are firm at 23 bid, on the issue of the 
report. The raising of the dividend by 1 per cent. to 15 per 
cent. does not look a particularly brilliant achievement, Put 
it has to be remembered that the distribution is made free of 
tax, and consequently the yield is higher than it appears. The 
company's net profit was actually £6,000 smaller than that 
for the previous year, the whole of this, and more, being due 
to increase in income-tax, for the grose profit showed an ad- 
vance of £13,300. Castner-Kellners are better, in company 
with most of the chemical shares; and British Westinghouse 
preference hardened to 24. There is no uotable change 
1 cable manufacturing shares, but the market is a 
g one. 


over the corresponding months in 1915 were secured by. 155 
ight, 


Power companies of the Missippippi 


slight appreciation in prices on balance. 
Within the past few business days has come a faint im- 
Mexican prices, marked more in 


amongst utilities. The bonds 
of the Mexican Light & Power, and the Mexico Tramways are 


still all but unsaleable, though railway stocks have hardened 

in « rice of silver tha 

1t higher than it has stood for about a quarter c 

The political situation in Mexico is little or no better, but if 

this were to take one of its unexpected turns—it could hardly 
fon the worse—Mexican utilities might make a vivid re- 

covery. Seeing that the leading issues have suffered losses 


ranging from 20 to 46 points since the outbreak of war, there 


s at least scope for reaction, even when the succession of 


blows at the companies is remembered and appreciated. The 
riod for deposit of the bonds in the Mexico Tramways 
roup of Companies has just been extended until the ew 
of Juhe. 

Brazil Tractions are a point higher on the week at Xj 
Other Latin-Canadians are good. New York has Rot Over its 
recent fit of apprehension with reference to the diplomatic 
situation between the States and Germany, and, furthermore, 
manages to extract some degree of confidence froin the re 

refusal of Washington to withdraw the American troops 
hon Mexico at the instance of the Carranzist party. 

Home Railway stocks dropped back into lethargy, for which 
the Irish situation was held to be responsible. Unfortunately, 
the market made no particular SER upon the surrender 
of the rioters. It is jocularly suggested that the sudden inruah 
of summer weather may have something to do with the cesse 
tion of buying orders in Underground Railway Stocks. Thes 
Issues are all easier, Metropolitans being the principal losers, 
Business in the group as a whole is quiet. , 

Rubber shares, moreover, are much less active. The price 
of the raw stuff has gone back to the near neighbourhood of 
Js per lb., and while such a factor would have weighed but 
little in an active market, it assumes importance when the 
upward movement shows signs of slackening. Armament 
shares hold their 5 fairly steadily. Coppers are some. 
what erratic, and in most of the other base-metal shares— 
silver alone excepted—the prevailing tendency leans towards 
dulness and rather Jower values. 


SHARE LIST OF ELEOTRICAL COMPANIES. 


Brompton Ordi $3 da 10 - messi 
Charing Cross Ordinary 855 5 6 - 7 18 18 
do. do. do. 41 Pref. 43 4} 8 pan 618 6 
Chelsea... T ee 5 4 P - 681 
City of London .. 9 8 31 — 6u 9 
do. do. 6 per cent. Pref. 6 6 1 + Bu 8 
County of London 25 da 7 7 1 — 6 18 4 
" oo m. per cent. Pref. ; : n + - M ; 
ensington Ordinary .. T - ` 
London Electric .. 3 " 4 8 1 — 764 
do. do. 6 per cent. Pref. 6 6 ~ 11 
Metropolitan - js is 8 2 = 664 
St. James’ and Pall Mall .. 10 8 6 — 618 4 
South Metropolitan Pref. 7 7 1 — 8 14 * 
Westminster Ordinary .. 9 7 6 — 516 8 
TRLEGRAPHS AND TELEPHONES. 
Dividend, 
1914. 
Anglo-Am. Tel. Pref. 6 98 xd - 633 
do. Def. 88/6 21 om 718 6 
Chile Telepbone .. 8 — i 6 80 
Cuba Sub. Ord. .. 5 - 6 9 0 
Eastern Extension 7 14} = *$72 4 
Eastern Tel. Ord, is 7 144 + e£11 1 
Globe Tel. and T. Ord. ... 6 ng + 6 84 
do. f 6 10} +3 611 5 
Great Northern Tel. 22 854 — 6 43 
Indo- European ee 18 60 xd — 6 10 0 
Marconi 5 oJ +} 414 4 
New York Tel. 43 E 43 1 - 194 
Oriental Telephone Ord. 10 1 — 5 6 8 
United R. Plate Tel. 8 6 — 618 4 
West India and Pan, 1 1 — 9 110 
Western Telegraph 7 1 oa 5 2 4 
Home Raus, 

Central London, Ord. Assented m 4 e — 818 6 
Metropolitan b. E ss PS 1 26 - 818 6 

Ud do. 1 on " ss M 1 = aa 

nde un ectric nary  .. il 1 — 

do. do. "A" ,. .. Nil 578 — 6d. Nil 

do. do. Income — 6 85} ~} 709 
Forrzion Trams, &c. 

Adelkide Sup. 6 per En bref » 6 - 6 A : 
O- Tg. rams, irst . oe 6. — 7 
Ang do. 2nd Pref. .. ef — 880 

do. 5 Deb. 5 78 — 6 8 2 
Brazil Tractions .. e 664 xd +1 111 
Bombay Electric Pref... fn. 6 103 — 617 8 
British Columbia Elec. Rly. Pf. 5 58 — 9 8 8 
do. do. Preferred... — 87 - Nn 
do. do. Deferred ee — 88 = Nu 
do. do. b. . «4 62 - 611 1 
Mexico Trams 5 per cent. Bonds .. — 40 € no 
do. 6 percent. Bonds .. — 82 — mm 
Mexican Light Common bs . Nil 20 — Au 
do. Pref. ea ee ee Nil 82 — bol] 
do. Ist Bonds - = 89 = — 
MANUFACTURING COMPANIES 
Babcock & Wileor — .. .. .. M 2! — 121 
British Aluminium Ord. ‘ 5 - 93/. xd = e" 3 
British Insulated Ord. .. 15 — 1 229 
British Westinghouse Pref, "à à 1713 
Callenders .. sa 15 u — 610 6 
do. 5 Pref. ee 5 — Ü 17 8 
Castner-Kellner .. a „ „ + 6 1 8 
Edison & Swan, £3 paid ss .. Nil + Hi 
do. do. fullpeid .. .. Nil i$ + 
do. do. bpercent.Deb. .. 6 57 - "15 * 
Electric Construction. i os 6 10% — 710 6 
Gen. Elec. Pref, .. ar vu — 6 9j = 5 4 89 
Henley es 90 144 s «18 0 
do. 43 Pref. 4$ 4 an £19 6 
Indis-Rubber ., a a „ 10 10 un "0 0 0 
Telegraph Con. ee ee ee ee 20 -— * 18 4 


* Dividends paid free of Income tax, 
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METAL MARKET. 
Flaetuatiens im April. 


APRIL 3 u 5 6 7 10111213141718192025262728 


Au". 
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The Metric System.— The secretary of the Decimal 
Awociation is informed by correspondents in the U.S.A. that at 
the opening of the present session of Congress, a Bill was 
introduced by Mr. C. H. Dillon, making the metric system of 
Weights and measures permiesive till July, 1920, after which date 


it is to be compulsory and exclusive. This Bill is being considered. | 


in Committee, and the members are reported to be much impressed 
with the facts that domestic business would be greatly facilitated 
by the more scientific system, and that commerce with all parts of 
the world, and especially with South America, would be sensibly 
promoted if a metric basis were accepted. It is evident, therefore, 
that the advantages to be gained from the adoption of the metric 
Weights and measures are being fully considered in the U.S.A., and 
that we shall have to face eerious competition and be more severely 

dicapped than ever if we remain the only civilised nation which 
has not adopted metric weights and measures and a decimal system 
of coinage, The change in the U.S.A. should be made more easily 
than in this country, as the people there are already accustomed to 
think in decimals. @ 

Judging from the editorial comments of the American Machinist, 
many manufacturers object to the proposed reform, which carries 
with it punishment by fine or imprisonment for the use of weights 
and measures other than metric after July Ist, 1924. 


THE LJUNGSTROM TURBINE AND ITS 
APPLICATION TO MARINE PROPULSION. 


By ROLAND 8. PORTHAM. 


(Abstract of paper read before the INSTITUTION OF ENGINEERS: 
AND SHIPBUILDERS IN SCOTBAND.) 


EARLx in 1913, the favourable resulta achieved by the turbine 
associated with his name led Mr. Birger Ljungstróm, of Stock- 
holm, in conjunction with his brother—Mr. derick Ljung- 
stróm—to consider the question of electrical propulsion for 
commercial vessels. The pioneer ship, the Mjolner, of 900 
8.H.P., with two generating units, each of 450 8.H.P., has been 
running eince December, 1914, and the fuel consumption 
under the same conditions of deadweight, speed, and coal has 
averaged 38.6 per cent. less than that of her sister chip, the 
Mimer, fitted with triple-expansion reciprocating engines. 
Megers, Ljungstróm recognised that an important feature 
in marine propulsion was that the generating plant should 
be subdivided into at least two entirely independent units, so: 
that either set could drive the ship at about three-quarters. 
speed, running under relatively economical conditione. Natur- 
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Fic. 1.—CONSTRUCTION OF BLADE RING. 


ally, this subdivision of power, though conducing to maximum: 
reliability at sea, necessitates an efficient, light, and acces- 


sible turbine. ; 
In 1907, Messrs. Ljungström came to the conclusion that 
the pure reaction principle offered certain advantages over 
the im 
put. 
the large number of rings and blades, involving a corres 
itgly long rotor to ensure a reasonable efficiency, an 


type, more especially for turbines of larger out- 
e drawback, however, in the reaction systern icu 
nd- 
the: 


Bs 


Fic. 2.—SkECTION OF BLADE RING. 


attendant tendency to distortion of casing with varying tem- 
peratures, necessitating considerable tip clearances and corres- 
ponding leakages. 

With a view to reducing euch excessive length, Messrs. 
Ljungström, experimented on various widths of blades, and 
found that these could be reduced to 5 mm. in the high- 
pressure end and to 17 mm. in the low-pressure end without 
affecting the efficiency. They realised, however, that shorten- 
ing the turbine axially did not solve the problem of so 
adjusting the passage of steam through the blading as to 
allow it to follow its natural curve of expansion from a stop- 
valve volume of about 24 cu. ft. per Ib. up to a volume of 
over 300 cu. ft. per Ib., at a vacuum of from 28 to 283 in. 
They, therefore, conceived the idea of turning the plane of 
the blade area through an angle of 90 deg., thus converting 
the direction of steam from axial to radial flow, and were thus 
enabled to proportion the areas of the successive blade rings 
s) ae to follow the true expansion curve of steam from turbine 
inlet to condenser. Simultaneously the great advantages were 
realised which would accrue were the guide blades in the 
ordinary turbine designed so as to revolve at the same speed 
as the moving blades, thus doubling the relative speed of 
the blade rings, and therefore necessitating only one-quarter 
the total number of rings for the same efficiency. Messrs. 
Ljungstróm concluded that the only satisfactory method of 
double rotation would be on the pure reaction principle of 
alternate concentric blade-rings, the eteam reacting from the 
rrst blade ring to the next ring surrounding and concentne 
thereto. | 

As it wae i that the clearance between the revolv- 
ing rings should be as small as possible, the next step was- 
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80 to hold them in their supporting disks that any distortion 
corsequent on the variation in temperature between the blade 
ring and the framework should be eliminated. The original 
idea was, therefore, conceived of carrying each blade ring on 
its own expansion ring, and embodying a series of expansion 
or breathing rings throughout all parte of the turbine subject 
to temperature differences. 

The period between 1907 and 1909 was spent by Messrs. 
Ljungström in preparing the designs of all the essential 
details, and the results of their careful work were embodied, 
in 1910, in the first turbine constructed by them cf 750 B. H. b., 
running at 3.700 n. p. u., which gave a trial steam consump- 


through the two series of blade rings to the lust ring. No. 42. 
on its way to the condenser; 21 blade rings are fixed to the 
disk GR, and 21 to the disk Gu. The disks carrying the blade 
rings are,each divided into three sections, connected through 
expansion ringe, to avoid the stresses and alterations in shape 
which would arise in a eolid disk subjected to tbe influence of 
varying and irregularly distributed temperatures, as would 
be the case when steam was first admitted into the turbine. 
and when variations took place in steam pressure or tem- 
perature, or in the load. The disks are made of chrome nickel 
steel, and are mounted on the ends of the generator shafte. 
which, where exposed to heating by the steam, are hollow. 


- Fic. 9.—LJUNGSTROM TURBO-ALTERNATOR. 


tion of 8.9 lb. per B.H.P. per hour, total temperature of steam 
626 deg. F., vacuum 28.6 in., and 171 lb. per sq. in. absolute 
pressure on the turbine inlet-valve. | 

Since that date an aggregate of about 200,000 B. R. P., of a 
design practically identical with their first turbine, hae been 
‘put in operation or under construction. Fig. 3 shows a 
1,500-B.H.P. turbo-alternator, 16 ft. long overall, and 4 ft. 2 in. 
in diameter.* Two 3-phase alternators, each of half the 
capacity of the turbine, are coupled to opposite ends of the 
turbine, and run in opposite directions, -at 3,000 R.P.M., the 
relative speed of the blades being 6.000 R. p. M. The running 
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50 that the fluctuations of temperature in shaft and hub 


follow one another, and thus avoid play between the hub and 
the shaft. 

À general inspection of the half longitudinal section shows 
a number of small dumb-bell-shaped sections. These are not 
links, but cross-sections of circular rings made of nickel steel. 
They are the expansion or breathing rings previously referred 
to, which form one of the essential features of the turbine. 
and are inte between any two parts which would be 
otherwise liable to distortion due to variation of temperature. 
These expansion rings are interposed between the blade rings 


FIG. 4.—Hautr LONGITUDINAL SECTION oF LgvNGsTROM TURBINE OF 1,500 B. H. b. 


speed is half the critical speed, and there is no vibration in 
running up to full speed. The set weighs 15} tons. Fig. 4 
shows a half longitudinal section of the turbine, the axis of 
which is xy. Steam enters by the vertical pipes AA, and 
passes through the holes BB milled in the hub of each support 
ing disk to the innermost blade ring No. 1, then radially 

* An illustrated description of the Ljungström 1,000-kw. 
turbo-alternator as made by the Brush Electrical Engineering 
Co., 1913 appeared in the ELECTRICAL. Review of October 
loth, 1913. 


and supporting disks, between the component parts of the 
disks themselves, and between the steam chests and their 
supporting frames. 

Figs. 1 and 2 show the method of construction of the 
blade rings. The blades are made of 5 per cent. nickel steel. 
Counting from the centre line, xy, fig. 4, the first 33 rows 
are 5 mm. wide, the next five are 7 mm., and the last two 
12 mm. and 20 mm. respectively. The blades are milled 
from solid rough-turned bars and polished to a mirror-like 
surface both inside and out. They are then cut into lengths 
(11), fig. 1, and are notched on the ends for insertion into 
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mild steel retaining frames (15). A side view of such retain- 
ing frames is shown with registers or slots to receive the 
blades (19). The turbine blades are retained in their posi- 
tions by means of thin sheet-iron strips (20), in which dre 
punched holes of the same cross-section as the blades, and 
at a distance corresponding to the pitch or spacing of the 
blades. These strips are applied in their places simultaneously 
with the assembling of the blades in the retaining frames, the 
angles of the blades being thus properly eet, and the blades 
revented from shifting during the welding operation. The 
blade ends are welded up solid in their frames by melting 
iron wire under the oxy-acetylene blow-pipe, thus filling up 


Fic. 


the channels (18). The blade ring thus obtained is then 
turned up in a lathe, giving the dovetail shape (10), fig. 2, 
and the sheet iron strips are cut away. Strengthening rings 
(3). fig. 2, made of the finest grade spring-steel are then dove- 
taled into the blade ring, and the edges equeezed in so as 
t» grip the dovetail tightly, by means of hinged rollers carried 
ou the lathe tool rest. A groove is formed in one of the 
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strengthening rings (9), to receive the dumb-bell-shaped ex- 


pansion ring (4), the other end of the dumb-bell being rolled 
iuto the seating ring (2), which is subsequently fixed to the 
supporting disk, to which it is secured by a caulking strip (3), 
fig. 2. Each blade ring is now complete, with the exception 
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Fic. 7.—Roron or 1,500-B.H.P. TURBINE. 


of two pure nickel fina (7), fig. 2, which are caulked into the 
top surface of the strengthening rings by two pieces of soft 
iron wire (8). The function of the nickel fins is to prevent 
side leakage from any pair of counter-rotating blade rings. 
Fig. 5 shows the completed series of 21 rings ready for inser- 
tion in the supporting disk. 

ieee sean to fig. 4, it will be obvious that the steam 
ertenng the centre and flowing through the series of turbine 
disks to the condenser, will displace each rotating half axially 
outwards relatively to the other, unless this is counteracted 
y a corresponding reverse pressure. This is effected by a 
series of labyrinthic dummies E D, of which D is attached to its 
respective rotating diek through three expansion rings, and 


revolves with it; whilst E is fixed to the stationary part of 
the steam chest. Steam is admitted between these dummies 
from the centre of the turbine. The inner labyrinthic pack- 
ings receive the full steam pressure, the pressure gradually 
decreasing from the centre until it finally drops to that of 
the condenser outside of the outermost labyrinth. Each rib 
of the fixed dummies has a small groove on ite outer face, 
into which a folded strip of thin nickel is lightly driven. 
These labyrinthic dummy packings form a very aceurate 
method of balancing the axial thrust. Should the load increase 
in the turbine, the revolving labyrinthic face D approaches the 
fixed face E, thereby increasing the space between the nickel 
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LJUNGSTROM TURBINE OF 10,000 B.H.P. 


strips, and causing high-pressure eteam to enter between 2 
and D, forcing D in the opposite direction, and automatically 
closing the labyrinthic openings. A small dashpot is fixed 
to the end of each rotor shaft for the purpose of damping any 
oscillatory movem®nt which would otherwise occur. The 
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shaft packings p, fig. 4, which reduce shaft leakage to a 
minimum, are of nickel steel, designed to expand freely in 
all directions without distortion. Packing for a 1,500-B. H. p. 


-turbine occupies a length of less than 31 in. of the shaft, but 


contains no fewer than 158 constricting surfaces. The actual 
leakage through these glands is leas than 1 per cent. of the 
maximum output of the turbine, but this is not wasted, as a 
separate pipe leads it to the feed-water heater, where it is 
economically utilised.’ i 

LM, fig. 4, shows the overload by-pass, which introduces 
high-pressure steam direct into the outer blade rings through 
: ae of 60 holes drilled circumferentially in the supporting 

isk., 
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The shaft bearings of the turhine-are provided. with delicate 
methods of adjustment by four adjusting ecrews fitted with 
hemispherical heads (ag. 9). Each adjusting screw is pro- 
vided with a pair of locking washere on wbich are 12 and 11 
holes respectively, thus giving 132 different positions for 
each turn of the adjusting ecrew, corresponding to a thread 
with a very fine pitch. An eccentric ball admits of axial 
adjustment by turning its corresponding screw. 

All bearinge are automatically lubricated by oil under forced 
preeu: t is impossible to start the turbine unless the 

earings are lubricated at their normal oil pressure, as should 
for any reason the oil supply fail, the turbine will automatic- 
ally shut down. , . 

"Ihe oil pump is of the ordinary geared type, driven directly 
by the governor spindle, and maintains a pressure of 35 Ib. 

r sq. in., which is lowered to about 15 lb. for the. bearing 
ubrication by means of a reducing valve. The throttle valve 
is normally pressed to its seat by means of a powerful spiral 
spring acting vertically downward. On the lower side of the 
valve spindle is attached a double-beat piston. The oil pres- 
sure acts on the bottom side of this piston, and consequently 
has to work against the spiral spring in order to open the 
throttle valve. Thus any variation in oil pressure varies the 
position of the throttle valve, which, through a floating lever 
and side shaft, maintains a constant relationship between 
the position of the stop valve and that of the governor, fig. 9, 
which is of the Chorlton Medlock type. 
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Fic 9.—SEecrioN. OF GOVERNOR AND SHAFT BEARING. 


An emergency release device is supplied by a eteel cable 
which, so long as it is in tension, holds shut an oil relief- 
valve in the relay controlling the stop-valve; in the event of 
the turbine attaining an excessive speed or the bearings be- 
coming unduly heated, the cable slackens, thue releasing a 
lever at the side of the stop-valve; this releases the oil pres- 
sure, the tension spring operates. and the turbine stops. 

To start the turbine, the handle at the top is unecrewed a 
couple of turns, so as to adinit sufficient steam to raise the 
disk valve from its seat, allowing steam to leak past the 
double-beat piston-valve, which is quite sufficient to warm 
up the turbine in a few minutes. A few strokes of the hand 
pump raise the oil pressure sufficiently to lift the piston on 
the valve spindle against the downward pressure of its spring, 
so that the turbine starts. and when once it has attained its 
maximum speel the regulation becomes automatic. 

The generators are of very substantial construction, the 
whole machine forming a rigid exlindrical structure, which is 
adequately supported on the condenser inlet, thus forming a 
direct path without the necessity of intermediate joints. As 
the turbine casing is itself part of the condenser chamber, it 
requires no external lagging. 

A ventilating fan attached to the rotor of each generator 
draws in air through a special inlet and propels it through 
slots in the stator, and through the air-gap between stator 
and rotor, to an outlet, whence it can be conveniently led 
through ducts to the forced-<lraught preheater in the boiler, 
dispensing with a separate fan. engine. Fig. 7 illustrates 
the 1.500-B.H.p. turbine, the steam chests being removed, 
coupled to one rotor. 

The relative lightness of the rotating parte of the Ljung- 
etrom: turbine, coupled with their mechanical construction, 


should dispel any criticiam respecting the overhang. 


In the 
case of the 1,500-B.H.P. machine, the weight of each revolvin 
pus ai is, turbine rings, supporting disk, and atta 
abyrinthic packing, is only 265 lb. and 308 lb. respectively, 
10 the maximum overhang to the outside of the bearing 
is in. 

Fig. 8 shows the 1, 500-B. H. Pp. turbine complete with ite 
steam chests being lifted out of the casing, and separated 
from its generator rotors. The total weight of turbine and 
steam chests is about 1,300 lb: The complete turbine can be 
removed for inspection, and opened up in two hours. The 
overall diameter is 29 in. and overall length across the steam 
chests 273 in. 

No insulating Jackets need be removed to make bolts and 
nute accessible. The internal parts of the turbine are made 
accessible by lifting off the upper part of the turbine caeing. 
The couplings between the generator shafts and the turbine 
wheels are then unecrewed, and a clamp is applied to the 
steam chests. By the aid of this clamp the whole turbine 
and ite steam chests sre lifted together. 

Fig. 6 shows a longitudinal half cross-section of the largest 
Ljungstróm turbine actually completed, the maximum output 
being 10,000 B.H.P., and speed 3,000 R. P. ui. The diameter of 
the outer blade-ring is 34 in. The width of the outer rings 
necessary to give the required blade area is here obtained by 
building up a series of six independent blade rings, thus giving 
a sufficient stiffness to the drum as a whole. Each ring is 
connected with its neighbour through an expansion ring dove- 
tailed and rolled together. 


(To be concluded.) 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Lightning Arresters. 


A resent list issued by the BRITISH TRoMSON-HOUSTON Co., LTD., 
Rugby. desoribes the type M form D; lightning arrester for direct- 
current cirouits. It consists of a single spark gap with a non- 
induc'ive resistance in series constituting the discharge path to 
carth : the spark gap is protected by a magnetic blow-out coi) 
connected in parallel to part of the resistance, and shculd any 
our ent from the supply system follow the lightning discharge and 
tend to maintain the aro, a portion of such current will 
throvgh the blow-out coil, producing a magnetic field tending to 
blow out the arc. The spark-gap terminals are threaded, allowing 
of adjustment; the box and cover are made of brown glazed 
por-eluin, and the exterior view is shown in fig. 1, 


Easy Clip Shade Carrier. 


Messrs. SIEMENS Beros. Dynamo Works, LTD., of 38, Upper 
Thames Street, E.C., have placed on the market a new shade-carrier 
of neat design, which simplifies shade fixing. This carrier is shown 
in figs. 2 and 3; it consists of two eets of claw grips, the inner ones 
to engage the screwed part of the lampholder and the outer ones 
to grip the shade. The clip is compressed by hand and forced into 


FId. 3.—Easy CLIP SHADE 
CARRIER, 
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Fig. 3.—Easy CLIP SHADE 
CAEBIER IN POSITION. 


the top of the shade, where it holds in position ; the shade and clip 
together are then foroed over the lampholder, when the inner 
grips engage with the thread on the holder, The shade is removed 
by unscrewing, and it is not possible to remove it otherwise, as the 
grips act in opposite directions. 

Th» clip renders the fixing of deep shades an easy matter, and 
when in position it presents but little difference in appearance 
from the ordinary shade ring. 
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Helsby Zinc Rods. 
TER British INSUBATED & HELSBY CABLES, LTD., of Presoot, 


have sent us particulars of their special zino rods for Leclanchó: 


cells, The ordinary rods of uniform section are usually eaten 
away chiefiy at a point one-third of their length from the bottom, 
and consequently much zino is wasted, especially in the stump 
which remains at the top. The Helsby zinos are therefore made 
thinner at the top and thicker over the lower half of their lengtb, 
so that the material is more efficiently used, and an equal life is 
attained at reduoed cost. 


HYDRO-ELECTRIC DEVELOPMENT IN 
AMERICA, 
THE following notes are extracted from an address by Mr. Maurice 


Deutsch, delivered at the recent Pan-American Scientific Congress, 
and abetracted in Power :— 


At present the total hydro-electric development of Niagara Falls . 


is only 455,000 E. P. by five power companies. The average flow of 
the Niagara River is estimated at 222,400 cb. ft per second. or 
about 25,000,000 tons per hour. Considering the total fall in the 
river from half a mile above the Falls to the Pool below as being 
216 ft, there is, theoretically, available a total of 5,700,000 E P. 
Assuming a turbine efficiency of 87 per cent. (this has recently 
been carried to about 93 per cent.) and a generator efficiency of 


92 per cent., the average available power would be about 


4,500,000 H.P. This may b» reduced by reason of friction losses, 
&o., to a net 4,300,000 H. p. 

Three of the most interesting waterfalls in the world are to be 
found in South America—the Iguazu, Nacunday, and La Guayra. 
The Iguazu is probably the most important, its height and the 
volume of water being greater than those of Niagara Falls. It 
-enters the upper Parana River about 1,500 miles from the Atlantic 
Coast, at the junction of Argentine, Brazil and Paraguay, and lies 
in the midst of a primeval forest. It is estimated that about 
28,000,000 cb. ft. per minute bursts through a series of thickly 
wooded islands, and makes a clear leap at this point of 210 ft. into 
the gorge below. | 

About 200 ft. above the entrance of the Iguazu, on the Parana 
River, are the Falls of La Guayra, 310 ft. high, with an estimated 
flow of over 13,000,000 cb. ft. per minute. Thephysical conditions 
around this fall make it in every way a natural water power 
requiring only the installation of power-houses and penstocks. 
Although the journey from the Atlantio Coast to this falls takes 
about 12 days, the straight.line distence to the Atlantio Coast 
markets is not more than 400 miles.  Thig entire country is 
wealthy in timber and other natural resources, awaiting only 
the assistance of capital for ite exploitation.. 

In the United States the most remarkable development in recent 
years is that ef the Big Oreek, a tributary of the San Joaquin 
River, on one of the most inaccessible sites in the Sierra National 
Forest Reserve, 250 miles north-east of Los Angeles, California, and 
at an elevation of 7,000 ft. above sea level. The snow water from 
mountains 10,000 ft. high is stored and fed to two power plants, 
utilising in turn heads of nearly 2,000 ft. in horizontal 
distances of 2 miles to the first station, and 4 miles to the 
second. Power is transmitted 241 miles to Los Angeles at 150,000 
volta, for industrial, lighting, and street-railway uses. The present 
plant has a capacity of about 80,000 H. P., but it is ultimately to be 
developed for 400,000 H. p. . 8 

The Coosa River project is the first of a number of hydro-electric 
developments by the Alabama Power Co. in Central Alabama, 
about 40 miles from Birmingham. The maximum distance of 
transmission is 150 miles, This company is largely financed by 
English capitalists. The present power house will provide for the 
installation of six 13,500-H P. units operating under a 68-ft. head 
and at a voltage of 110,000, The ultimate capacity will be 
-400,007 H.P e . i 

In power output, and especially in physical msgnitude, by far 
the largest hydro-electrio power plant in the world is that at 
Keokuk, Iowa, on the Mississippi River. The ultimate installation 
contemplates 30 turbines, each having a rated capacity of 
10,000 H.P. at the normal head of 32 ft. At the maximum head of 
89 ft. the output of each of these will be about 14,000 H.P., and 


. -at the minimum operating head of 20 ft., approximately, 6,000 H. P. 


The operating voltage is 110,000. 

One of the largest water powers in the United States will be 
the Mount Shasta Power Co.'s development now in progress on the 
Pitt River, at the head of the Sacramento Valley. Its position will 
enable it to furnish power to the mining interests and mountain 

of Northern California and to all towns and cities as far 
south as San Francisco and Oakland at a maximum transmission 
-distance of 224 miles. Intereeting features are the largest water- 
power tunnels in the world—16 x 19 ft. and 36 753 ft. long. The 
distence from the intake portal of the tunnel to the power house 
Will be not quite 9 miles. 

An important hydro-electric development in Brazil is the Pirahy 
plant of the Rio de Janeiro Light and Power Co., on the Lages 
River. The original plant had six vertical impulse wheels of 
9,000 H.P. each, the maximum distance of transmission being 
51 miles, Aea result of the rapid growth of the cities served, 
the demand has exceeded the original capacity of 54,000 H. P. 


-and the power house has been enlarged so as to make room for the 


two largest impulse turbines built to date, each capable of 
ae 20,000 H. P. at a speed of 300 R. P. M1. under a net head of 
900 ft. 

In 1914 the Sao Paulo Electrio Co. started its plant at Sao 
Paulo, Brazil. The present capacity is 40,000 H.P., and eurrent is 
transmitted 56 miles at 88,000 volte, to Sorocaba and vicinity. 
Ultimately, it will have a capacity of 67,000 H.P. One of the 
ey in this plant has a capacity of 14,500 H.P, under a head of 
600 ft. 

While formerly gravity waterwheels were used to a greater 
extent than reaction or impulee wheels, the practical water prime 
movers to-day have been reduced to two—the Francis turbine and 
the impulse wheel. These have been applied to a range of head 
from 6 to over 5,000 ft. With the marked advance in the work- 
able speed of these machines, it is now possible to develop water 
power under heads heretofore considered impracticable. A single- 
runner high specific speed mixed.flow Francis wheel has recenti 
shown an ¢fficiency of 937 per cent. à 

The largest single units so far constructed are the 17,000-H.P. 
vertical Franois turbines installed at Tallulah Falls. These 
operate under a head of 600 ft. Manufacturers now declare tha 
40,000-H.P. units are quite practical if the demand arises. : 

Niagara Falls power is transmitted to Syracuse and to Oswego 
at 60,000 volts. The Southern Sierra Power Co. transmits power 
from Bishop, Californis, to San Bernardino, California, 238 miles, 
at 150,000 volts. The Province of Ontario has been delivering 
Niagara power 130 miles and has continued its line to Windsor, a 
distance of 235 miles, at 110,000 volte. Already improvements 
are at hand permitting a still larger transmission at a voltage of 
150.000. The standard generating voltages are 2,200, 6,600 and 
11,000, the choice being governed by the speed snd capacity of the 
plant. Standard transmission voltages are 11,000, 33,000, 66,000, 
110,000 and above, depending on the amount of power and distance 
transmitted. i ' 

A few years sgo the greatest trouble was had with high-tension 
transformers, but American manufacturers have now entirely 
overcome this. In some of the biggest foreign plants the 
engineers have found it desirable to come to the American manu- 
facturers for transformers even when the rest of their plant was 
of home manufacture. 

Thirty-one plants operate at or above 100,000 volte. One-half 


‘of these are on the American continent and most of them in the 


United States; all but one are three-phase plants. About 40 per 
cent. of the total number are operated at 60 cycles, 30 per cent. at 
50 cycles and the rest at other periodicities, mostly 25 ‘cycles. 
There seems to be a strong tendency to use single-phase units in 
the tranaformers, although a few plants use the three-phase type. 


Lamps by Post.—According to the Central Station, the 
Rochester Railway & Light Co., of N.Y., hae for some months been 
using the U.S. mails for the delivery of incandescent lampe, and 
has found a reduction in cost over the old method of electric auto- 
delivery. Pre-cancelled stamps are used to avoid handling. During 
four months, 26,000 incandescent lamps—70 per cent. Mazda—have 
been delivered by parcel post and about 20 lamps were broken in 
the first month, owing to careless packing. 


Colliery Worker Fined.—A rope lad at Manton Pit, 
Worksop, named Tom Brailsford (17), held up the mine for over 
half-an-hour by making an electrical connection with a piece of 
wire, which set the alarm bell ringing and stopped the haulage 
engine. At the Worksop Court, Mr. E. G. Warburton, who 
prosecuted the lad on behalf of the Wigan Coal & Iron Go., said his 
action had held up over 40 tons of ooal, and stopped 80 men for the 
period namei. Defendant's excuse was that he had headache and 
did not know what he was doing. It was shown that although 
only 17, defendant could earn over 35s. a week fand a fine of £2 was 
imposed.— Sheffield Telegraph. | 


Rheinfelden Power Transmission Works.—The 
report for 1915 of the Kraftubertragungs Werke, of Rheinfelden, 
on the Baden-S wiss frontier, is of interest, inasmuch as it would 
appear that nearly the whole of the undertaking situated on Swiss 
territory has been disposed of to the Canton of Aargau. 
special law, which was passed by this State some time ago, 
ordained that the supply of electrical energy to the inhabitante 
must be vested in the State by the creation of a special depart- 
ment for this purpose, which was to be brought into operation on 
January Ist, 1916. The report of the Transmission Co. shows 
that an agreement was reached with the Oanton during last 
year, whereby the State took over the former's contracts 
and concessions in Aargau which apply to the supply of 
energy in Switzerland, whilst on its part the company agreed 
to supply current to the Canton in bulk at a low price for a period 
of 20 years. In addition to the primary and secondary network 
of mains, the transfer to the State includes 26 transformer stations 
and apparatus, as well as the large direct-current converter station 
which was established for the town of Rheinfelden, together with 
a battery of accumulatore. Most of the purchase price was paid 
last August, the balance becoming due early this year. The 
portion of the company's Swiss undertsking which has not been 
acquired by the State of Aargau, which served for supply in 
the district of Basle and to Laufenburg, has been disposed of in 
another manner, The company's accounts show net profits of 
£52,000 for 1915, as against 854.000 in 1914, and the dividend is 
8 per cent., as in the previous year. 
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INDIAN NOTES. 
[From our. INDIAN CORRESPONDENT.] 


Mysore Electric Power Schemes.—The Associated Press of 
India reports that in view of the growing demand for electric 

wer in Mysore, the chief electrical engineer, Mr. S. G. 

orbes, has formulated two projects to supplement the present 
works at the Cauvery Falls. They are known as the Shishwa 
and the Kededatu Schemes, estimated to cost 67 lacs and 30 
lacs respectively Power froin these would feed the existing 
transmission cables. Inereased production up to 40,000 H. p. 
is provided for with a further possible increase up to 50,000 
H.P. In discussing a paper on the subject before the Mysore 
Engineers’ Conference, Mr. Forbes, besides forecasting a pos- 
sible supply cf 3.000 to 4,000 B. r. to Madras City, pointe out 
that the railway from Bangalore to Mysore can be electrified. 
He thinks the schedule of trains over this 87 miles’ run could 
be so arranged that the consumption would be fairly uniform 
at an average of 1,000 H. p. throughout the day. 

Amritzar City Lighting Scheme.—His Honour the Governor 
of the Punjab performed the opening ceremony of this elec- 
tric power and lighting scheme on March 15th. Originally, 
this was intended to be a canal fall scheme, but subsequently 
it was decided to have it a self-contained one, using Diesel 
engines. The contracts were signed with Messrs. Siemens 
Bros. in September, 1914: considerable delays were caused by 
the war, and it is considered that excellent work has been 
done in finishing the principal contract even within eighteen 
months. The total capacity of the plant at present is 360 KW., 
consisting of three units of 120 kw. each, with room for 
extensions later. The Municipality has borrowed the capital, 
4} lacs of rupees, from Government at 4 per cent. interest. 
It is hoped that when the scheine is fully working, in addition 
to repaying the loan and its interest. the undertaking will 
pay a good dividend to the Municipality. and that at the end 
of 20 years the scheme will be the Municipality’s own. 

A great measure «f popularity has already been attained. 


and if the demand goes on increasing at its present rate, it 


will soon be necessary to add more generators. 

The scheme was initiated by Mr. Miller Brownlie, municipal 
engineer; the supervision and technical details were carried 
out by Mr. Greenwood, the electrical engineer, who has been 
mainly instrumental in bringing about a speedy completion 
of the useful project. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. | 


SWITZERLAND.—Bv a Decree of the Swiss Federal Coun- 
cil, the exportation has been prohibited as from March 8th 
of manganese, chrome, molybdenum, titanium, uranium, 
vanadium, and tungsten, in so far as exportation is not already 
prohibited. | 


NORWAY.—4A Customs Circular (No. 9 of 1916) states that 
the prohibition of the exportation of zinc applies also to (1) 
zinc ashes. (2) zinc ecoriae, (3) zinc powder, (4) '' sinkgrót,'"' 
and (5) hard zinc. 


SPAIN.—A Royal Decree. dated March 18th, authorises the 
Government to permit the establishment, by Spanish com- 
panies constituted in conformity with the Commercial Code, 
and at such ports ae max be convenient, of bonded coinmer- 
cial warehouses. Goods may not remain within these ware- 
houses longer than four years, after which period they must 
be exported abroad or entered for consumption in Spain. 
Certain operations may be performed within. these warehouses 
(under supervision). including all those (with certain specified 
exceptions) which increase the value of the warehoused goods 
without essentially altering their nature. 

Goods which enter these warehouses are to be exempted 
from transport duties, port duties, Ke., as also are foreign 
goods re-exported from warehouse. Spanish goods which are 
exported to foreign countries through these warehouses shall 
b» liable to transport duties and port dues, and also to export 
duties if such duties are Jeviable on the class of merchandise 
concerned. Goods frein. these warehouses which are passed 
into Spain are to pay import, transport. and other duties as 
if they had been imported direct from abroad, 


BRITISH DOMINIONS AND POSSESSIONS.—A Supple- 
ment to the Board of Trade Journal of April 13th contains 
complete lists cf articles which, according to the latest in- 
formation received by the Board of Trade. are prohibited to 
be exported to various destinations from British India, Canada, 
New Zealand, South Africa, Egypt, Malta. Cyprus, Mauritius, 
Ceylon, Straits Settlements, Hong-Kong, Nigeria, Gold Coast, 
Jamaica, Barbados, Trinidad and Tobago, and British. Guiana. 
The information in the present Supplement supersedes that 
given in the Supplement published on January. th last. 
Copies of the Supplement may be obtained, at the price of 
3d. per copy (post free Ad.), from the usual sale agents for 
Government publications. 

PERU.—Two Laws have recently been. promulgated estab- 
lishing export duties on copper and other mineral producte. 


5,773. Gas alarm and telegraph.” J. M. Mrapows. 


The duties are payable in 90 days' bills on New York or. at 
the option of the shipper, in the equivalent thereof in bills 
on London. The duties may be paid in sterling when the 
sum payable does not exceed £40. Producers and exportera 
are required to declare the nature and grade of their producta. 


NEW PATENTS APPLIED FOR, 1916. 
l l (NOT YET PUBLISHED). 
Cow piled expressly for this journal by Messrs. W. P. Tnoursox & Co. 


zectrieal Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford: 


5. 582. Foundation and floors for storage batteries and for vats and teks 
containing acid or corrosive solutions." R. H. Bryans & J. S. Hurt. 
April 17th. 

5,586. '' Junction box," W. A. Sertox. April 17th. 

5.596, *'' Intercommunication telephone systems.“ J. W. DGN EW & C. B 
krksTiNG. April I?th. 

2.6060. “ Electrical means for indicating or transmitting movements.“ H. 
R. WkizuT..— April 17th. 

5.613. Dvnamo-electrie— machines.” Beitisn THüowsoN-Hotvstos Co. 
(General Electric Co., U.S. .). April 17th. 

5.628. Electrolytic method for removing oxide or rust from iron or ser!" 
P. Mariso. April 17th. 

5,631. Sound detection.“ R. F. Possis & H. R. Wirbpisc. April iit. 

5,034. '' Sound detectors or transmitters," R. F. Bossi & H. R. Wito- 
I.. April 17th. 

5.637. Tablets for train signalling on single lines of railway worked on 
the electric-train tablet. block system.” E. ROBERTS. April I7th. 

5.646. Electric plug connectors.“ F. G. Barty. April 18th. 

5.675. Controlling systems for electric lighting." T. Mel-rop April 1&5. 

5.68 2. Electrolytie extraction of zinc.“ METALS EXTRACTION CoKPorstios 
Adu H. L. SuLMAN. April 18th. 

5.750. Electrolytic refining or extracting proecsses." — UNiTED. Staus 
Mitas Rerininc Co. April 19th. (U. S. A., April 20th, 1915.) 

5.769. '' Mine, &c., signalling.“ AC TOMA TIC TELEPHONE MANUFACTURING C 
April 20th. 

April 20th. 
5,777. Electrically-operated friction hoists." J. Scott. April 20th, 
5,807. '' Distance-operated mechanisms and signals connected to electric 

supply systems.“ H. E. ANG, W. Depvett, A. H. Dyars, H. W. Hoc 

cock & C. OLIVER. April 20th. 

* 5.834. “ Preventing rapid exhaustion of primary batteries.“ T. McLrop 

April 20th. 

5.84]. '' Electrical systems for engines.“ C. F. KETTERING. April 2005. 
(C. S. M., June 24th, 1915.) 

5. 812 * Dynamo-electric machines.“ Berrisn Tuonsos-Horsrox Co. aso 
F P. WHITAKER. April 20th. 

5.847. Illuminated signs or electrographs," E. J. Kincsaury. April 26th. 

5.858. Electric fuses. A. F. Berry. April 20th. 

5.85 9. Electric heat radiators.” A. F. Beery. April 20th. 

5.860. “ Electrical relays and their application." W. M. Monory, April 
20th. : 
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Shuttleworth & G. M. Brown. April 7h. 
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Gastes, OR VAPOURS. British) Thomson-Huustun Co. (General Electric Co., 
U. S. & ). April 16th. 
O ROR, EnrcTRICAL. MEASURING ISS A SIS. H. C. West. May 3lst. 

8.204. EITCTMUIG Barret. W. Hoppie. June 2nd. 

9.003. Miners’ ELTC Ten Sarety Lawes. J. G. Patterson. June 18h 
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Fo OTHER PURPOSES. Electric & Ordnance Accessories Co., N. G. Langrisd 
ant L. Hodgson. July 3rd. 

9.9093. ELECTRICAL CONNECTIONS, PARTICULARLY APPLICABLE TO TUF SPANKING 
PLUGS oF INTSENAL-COMBUSTION ENGINES. J., A. Kennedy-MeGregor. July ath. 

10.325. ErkcTRiCALLA-DRivEN. LUG Tarek. J. E. Hamilton, Jul Joth. 

10.422. CONNECTION AND fsstcpATION. OF TAPS ON ELECTRIC TRANSFORMERS 
AND SIMILAR APPARATUS. J. Wood. H. G. Furiong & Ferranti, Ltd. July Eth. 

10,518. APPARATUS Fok CONVERTING ELECTRICAL CURRENTS. G. Giandinoto 
and S. Scuderi-Scuderi. July 20th. (July. 215t. 1914.) 

10.398. RuEOSTAT SWITCHES AND THE LIRE. J. Roothaan & Ferranti, Lid. 
July 21st. £ 

15.761. RTPIEN INE ELECTROLYTIC CELLS. W. S. Smith. 
(June 3rd, 1915.) l 

10.441. APPARATUS FOR TRANSMITTING MORSE AND LIKE Cope Siesats. P. M. 
Steele, November 22nd, 

17.455. INSTALLATIONS. AND APPACATIS POR USE IN WIRELESS TELEGK&THY AND 
TELEPHONY E. Bellini, December th, 

17.542. PROJECTOR Laur FOR LSE WITH [INCANDESCFNT Fivawents Robert 
Rosch firm off. D «imber. bath, (February I8th, 1915.) . 

1:251. Souxp Traxswittixe Divicks EMPLOYING A DiaPiigaGM, F. Morano. 
December Loth. (Divided application on 2 15. Januar) 2nd.) 

17.713. ELECTRKALLY-HPATED. STOVE OK OPEN Fink. G. A. C. Thynne. De- 
cember 15th. 
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ENGINEERING AND` SCIENCE. 


Ir is gratifying, especially to those who for years 
have advocated a closer alliance between science and 
industry, to observe that the tide of public opinion 


continues to set strongly in that direction, and that 


a flood of exhortation in the Press and on the plat- 
form is being poured forth by men who ocçupy 
fcremost positions in the ranks of both these parties ; 
we earnestly hope that the movement will not end 


in words, but will develop into vigorous and whole- 


hearted action. The current month has already 
seen a conference held by the Society of Engineers 
to promote the application of scientific research to 
engineering needs, at which Prof. Fleming once 
more laid bare the deficiencies of our existing 
system—or lack of system—and pointed out the 
remedies; a meeting of the Iron and Steel Institute, 
at which Sir Wm. Beardmore dwelt upon the appli- 
cation of science to industry; a meeting of the Tex- 
tile Institute, at which Dr. Garnett urged the need 
of reform in our educational methods in order to 
attain a higher standard of efficiency in industry and 
commerce; and a meeting of the [Institute of 
Metals, at which Prof. Bragg showed how the pro- 
perties of the Róntgen rays could be utilised in the 
study of the structure of metals. Here is activity, 
indeed. | | 

Both Prof. Fleming and Dr. Garnett referred to 
the advantages derived by our enemies from their 
more practical system of education, as compared 
with our. own, which is so largely devoted to 
cramming with knowledge (largely academic and 
remote from every-day life) instead of the develop- 
ment of the faculties of reasoning and observation. 

The late Prof. Ayrton continually impressed upon 
his staff the principle that the purpose of a scientific 
training was to teach the students to think; for this 
purpose, a knowledge of fundamental principles was 
essential, but there was no need to memorise a 
mass of facts. In the same way, Prof. Fleming 
insists upon the importance of producing ''men 
who can do new things, and not merely know about 
old ones." He draws attention again to the in- 
adequacy of the instruction in the public schools. 
which results in the loss of valuable time at college 
which has to be spent in making up arrears; this is 
also referred to by Dr. Garnett, in connection with 
the education of the worker, and he points out that 
reform must commence in the training school, with 
the future teachers themselves. Years must neces- 
sarily elapse before the effects of such reform can 
become operative in the technical schools and col- 
leges, and, consequently, it is imperatively necessary 
that this question should be taken up at the earliest 
possible moment. It is a matter of the utmost 
urgency. 

The demand for compulsory attendance at second- 
ary schools, while in harmony with the spirit of the 
times, would probably be superfluous if employers 
would recognise the value of the certificates obtained 
by evening-class students, which, as a rule, are 
brushed aside with the disdain that is born of i ignor- 
ance; if superior attainments could be sure of a due 
reward, they would be voluntarily sought after. 

Dr. Fleming laid great stress upon "the import- 
ance of cultivating and encouraging originality of 
thought. Led by men who are deficient in scientific 
and engineering knowledge, we have been handi- 
capped in the past; we need only cite the examples 
of the motor-car industry, the manufacture of air- 
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craft, and the development of submersible ships. 
The theory of our political incompetents has been: 
Let us wait and see what other nations are doing; 
when they have made this thing a success, at their 
own expense, we will reap the benefit of their experi- 
ence." No more disastrous policy could be con- 
ceived; to follow in the steps of others is to commit 
industrial suicide, and we hope that not the least 
of the benefits to be derived from the war will be 
the abandonment of this theory for ever. 

We have space only to refer to one other feature 
of Dr. Fleming’s address—his contention that the 
Government ought not to appoint committees of 


experts, but should work through the medium of 


the technical and scientific associations which already 
exist. Is the Government policy wrong? Have 
not these societies existed for decades, without 
directly exerting any appreciable influence upon the 


ccurse of industry and commerce—subjects which 


they regard with supercilious contempt? With few 
exceptions they are, as Dr. Fleming himself admits, 
mere paper-reading societies, distinguished mainly 
by their stilted ideas of propriety and their narrow- 
minded attitude towards mundane affairs. It is the 
Ccmmittees—such as the Engineering Standards 
Committee, the Electric Vehicle Committee, and a 
few others—and never the Councils that get things 
done that are worth doing. 


Daylight SIR Henry NORMAN's resolution 
“ Saving.” in favour of the adoption of the late 
: Mr. Willett's scheme for ''saving 
daylight " came before the House of Commons on 
Monday last, and was adopted with the minimum of 
opposition. The House of Commons has thrice 
rejected or dropped the measure, which was first 
introduced eight years ago, but it is now brought 
forward under most exceptional circumstances, for 
the patriotic purpose of economising coal, and 
though we regard it somewhat in the light of a wolf 
in sheep's clothing, we cannot but acknowledge the 
powerful aid with which it seeks adoption. 
In our issue of April 28th, 1911, we set forth at 


some length the grounds for our opposition to the . 


original proposal; in brief, these were as follows: — 
the Bill was oftional, and its partial adoption would 
have resulted in chaos: a change of time on our 
part would have thrown our foreign communica- 
tions by sea and by telegraph out of phase with the 


‘rest of the world, especially our European neigh- 


bcurs; tide tables and other standard publications 
prepared long in advance would have been thrown 
out of gear; the change was sought by men who 
thought they would derive advantage from it, but 
not by the vast bulk of the population; and there was 
grave doubt whether the alleged advantages would 
be realised. 

The situation has changed, for the measure will 
now be made compulsory, thus avoiding confusion; 
we have no dealings with the Central Powers, Hol- 
land has already changed the time, and France, Den- 
mark, Norway, and Sweden are likely to follow suit, 
so that the communication difficulty is largely re- 
moved; many of our works are in operation day and 
night, and will therefore be unaffected by the change; 
and the compelling argument advanced in favour of 
the change is national economy. Our case is, there- 
fore, greatly weakened, but by no means destroyed. 

To begin with, a new factor has come into exist- 
ence in our favour: the Ministry of Munitions wants 
benzol and toluol, derived from the distillation of 
coal, agriculture wants sulphate of ammonia, the 
textile industry wants tar for dyes, and Diesel 
engine users want tar oil; we have, therefore, been 
urged to use gas freely—how does this square with 
the economy advocated by the Home Office, which 
has cordially welcomed the proposal? The Board of 
Trade is also pressing for a 10 per cent. reduction 
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in the consumption of coal for lighting purposes, 
apart from the daylight saving scheme, and this, 
again, will hit the Munitions Department, which, on 
the other hand, is calling upon electricity works to 
increase their output for power supply. What does 
the Government really want? 

It is curious to read in The Times that gas and 
electricity undertakings, which would be directly hit 
by the scheme, regard its adoption with equa- 
nimity. The reduction in street lighting and the 
general lighting restrictions “‘ have already had their 
effect "—and what follows? Surely, it 1s obvious 
that if the suppliers of light are indifferent to the 
measure, because its effect has been anticipated by 
other causes, the economy of coal that is hoped for 
cannot be realised; the Bill is already discounted. 


As for the street lighting, that goes by the sun, if 


it is not in fact wholly cut off, and no economy will 


be effected there; there is little shop lighting to 


save, and therefore the bulk of the economy must 
ccme from domestic consumption. Now, as men- 
tioned above, the Board of Trade is urging the 
public to reduce their lighting by 10 per cent.; it is 
important that this fact be kept in view, for it over- 
laps the daylight scheme, and in all probability the 
advocates of the latter will claim for it, unjustly, the 
whole of the joint economy, thus producing a false 


. impression of its benefits. 


It is well known that agriculture has no use for 
the measure; the workpeople must be guided by the 
sun. As for the many workers who have to rise at 


five, in order to start work at six o'clock, these will 


rise with the sun until the middle of July, but 
throughout August and September they will get up 
in the dark; during a great part of September they 
will have to work by artificial light for the first hour, 
thus losing at one end what is gained at the other. 
In many cases the change will have no effect at all 
upon the lighting hours until the middle of August. 

We feel that, with other European countries, we are 


. about to take part in the perpetration of a trick upon 


ourselves, a voluntary self-deception, which is re- 
volting to our intelligence and a slur upon our moral 
strength. Let it be granted that in the summer 
months it is desirable to rise earlier—could not that 
end be attained by other means, less suggestive of 
the child's ''make-believe "? We see one ray of 
sanity in the speech of. Mr. Herbert Samuel on 
Monday last—he said the Government would not 
think of favouring the proposed change unless they 
had reason to believe that it would be advantageous 
for war purposes. It is consoling to know that the 
proposal is now put forward for adoption purely as 
a war measure, and not on its own merits. 


DEVELOPMENTS in the position 

Copper. of copper have been of a rather 
startling character, as testified by the 

further huge rise recorded in prices within the last 
few weeks, and there is as yet no sign of a halt in 
the upward movement, for it is increasingly difficult 
to secure spot or near copper of almost any descrip- 
tion, even at the extreme prices now current. Re- 
ports from across the Atlantic are as strong as ever, 
ccnsumers in all directions being anxious to have 
deliveries against current contracts in order to keer 
pace with their heavy requirements. The uncer- 
tainty regarding the tension between the United 
States and the Central Powers, and the fears of 
Labour disturbances, do not appear to have had the 
least effect on the temper of the market. Specula- 
tion on this side remains absolutely barred by the 
Government prohibition, which is to be regretted. 
for it was undoubtedly speculation or the operations 
conducted by large dealers which were instrumental 
in keeping down the price of standard copper, prior 
to the enforcement of the new regulation, at a 
much heavier discount than at present is the case. 
In the middle of last month the price’ of standard 
copper was in the neighbourhood of £125, and has 
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now reached about £140, while electrolytic, of which 
the bulk of the American output consists, has risen 
during the same period from about £137 to £150. 
The premium on spot and near copper for weeks 
past has been constantly on the increase, owing not 
only to the fact that American producers have very 
little actually available for sale to meet urgent needs, 
but also to the virtual extinction of the stocks in 
home warehouses. With America producing at the 
rate of about 80,000 tons a month, and consuming 
as much as 75 per cent. of that amount, or some- 
thing like 60,000 tons a month, it is at once realised 
that the exportable surplus is comparatively small, 
in fact, rather inadequate, in order to cope with the 
huge European war requirements. Within the last 
few weeks the additional orders placed by the Allies 
are stated on pretty good authority to have been as 
much as 150,000 tons, or representing but little less 
than a two months’ American production, this to 
say nothing of the orders given out by American 
consumers. The world’s output in 1912 was, 
roughly, quite one million tons, to which the United 
States contributed about 70 per cent., or fully 700,000 
tons. The world's output for tHe current year has 
been estimated by a fairly reliable authority as 
1,202,000 tons, to which America will contribute 
about 79 per cent., or 936,000 tons. The present 
position is absolutely unique, both output and con- 
sumption being a long way in excess of all previous 
records, with unsold stocks practically non-existent 
and a rise in price not seen within living memory. 
The course of the market, of course, depends largely 
on the duration of the war, or developments in the 
political situation calculated to hasten the conclu- 
sion of peace. Anything happening in the latter res- 
pect would probably have an important bearing on 
the demand, but the speculative market having been 
killed by Government action, the tendency of war- 
rant copper cannot be expected to be immediately 
very materially affected unless some selling préssure 
makes itself felt. 
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Most commercial men have re 

Commission ceived or have paid commissions in 
Agents and their time. Some business houses, 
Remuneration. indeed, appear to rely entirely upon 
the efforts of the ''men on the 

road’’ to bring grist to the mill in the form of 
orders; but while this method of bringing buyer and 
seller together is well recognised, the principles by 
which the question Has this commission been 


earned? must be answered are not always clearly 


understood. A recent case in the King’s Bench 
Division shows that the person employing an agent 
may be liable to pay commission although he de- 
In that 
case by a contract between the plaintiffs and the 
defendants it was provided that if the plaintiffs pro- 
cured for the defendants a contract to supply certain 
motor-lorries to the French Government, the de- 
fendants were to pay the plaintiffs a commission 
immediately after the defendants had received pay- 
ment from the French Government. The lorries 
were to be supplied from Turin, the defendants not 
being the makers. The contract was procured by 
the plaintiffs for the defendants, but the latter were 
unable to get the lorries, and the French Govern- 
ment cancelled the contract and paid the defendants 
nothing. In an action to recover the commission, 
it was held that as the defendants had put themselves 
forward as being able to supply the lorries, the non- 
receipt of the money was caused by the default of 
the defendants, and the commission was payable. 
The principle underlying this decision was that 
when it is a term that the commission is payable on 
the receipt of the money by the other party, it is 
payable even though the money is not received if 
the non-receipt is caused by the default of the per- 


son employing the commission agent. It is to be 
observed that the application of this principle will 
not be avoided merely by inserting in the agreement 
a term to the effect that commission will on]y be 
payable ‘‘on orders accepted." A man may very 
well accept an order, only to find, on.trying to carry 
it out, that it is commercially impossible to do so. 
For instance, suppose an agent has obtained an 
order for certain electrical machines, and the order 
has been accepted by the firm employing him. Sub- 
sequently it is found that to carry it out will involve 
such an expenditure on capital account that there 
will be a loss. If, in these circumstances, the firm 
decline to go on with the business, they will be liable 


to pay the commission due to the agent. The 


difüculty can be got over in one of three ways: (a) 
by the exercise of great care in the acceptance of an 
order; (b) by strictly limiting the classes of goods 
or orders which the agent may obtain; or (c) by 
drawing the commission note in such a way as to 
prevent the agent making any claim unless the order 
is not only accepted but carried out. We have heard 
recently of a case in which 'a firm engaged before 
the war in the manufacture of electrical fittings and 
apparatus had a claim,made against them by an 


.agent who had secured an order for munitions from 


the War Office. The firm accepted the order, only 
to find that with the plant at their disposal it could 
not be carried out except at a serious loss. Even- 
tually, owing to delay, the War Office authorities 
cancelled the order. The claim of the agent was 
eventually compromised; but it is plain that the firm 
were in danger of having to pay the commission. 
These notes may suggest to those engaged in the 
electrical industry the advisability of revising or 
paying rather more attention to the terms of com- 
mission notes. 


. A CASE which decided a point of 
interest to all those who use water 

for driving turbines was reported in 

our issue for April 28th. The action 
was brought by one James against the Bedwellty 
Urban District Council for a declaration that the 
defendants were liable to pay and make good to him 
the amount of the damage caused to him by nuis- 
arce arising from the pollution of the River Rhym- 
ney by sewage matter, which clogged the vanes of 
his turbine. Mr. Justice Astbury came to (he con- 
clusion that, while the clogging was partly due to 
grit and eoal dust in the water, it was largely and 
mainly caused by sewage matter which could only 
have been kept out by the plaintiff enlarging his 
screens at, very considerable expense; he awarded 
the plaintiff £150 damages and the costs of the 
action. This case is an illustration of the fact that 


a riparian owner has a right to have the water flow- 
ing past his land pure and unpolluted. In the 
days of the old watermill a little pollution by 


Water for 
Turbines. 


‘sewage would possibly have made no substantial dif- 


ference to the working of the mill, but with a tur- 
bine it is otherwise; any impurities in the water 
appear to have a deleterious effect. While it is pos- 
sible that a turbine would stand a certain amount of 
inpure water at intervals, the constant flow of 
sticky matter would tend to clog, or of fluidy 
matter would gradually wear away, the blades of a 
turbine. It is important to notice that the right of 
a riparian owner to have his water unpolluted is an. 
absolute right; so that it would be no answer to an 
action for the authority running sewage into the 
river to say: “You knew the sewage was there 
when you installed your turbine," unless, indeed, a 
right to pollute has been acquired by Act of Parlia- 
ment, or by prescription; that is to sav, by uninter- 
rupted user for a period of years. 
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SURFACE MINING ELECTRICAL PLANT. 


THERE is practically no class of machinery employed in con- 
nection with mining work which has not been adapted for 
electric driving, the siz» of plant ranging from the small 
ventilating fan to the largest main winder equipment. 


The advantageous use of electricity in underground mines 


is fully appreciated by all engineers, but ite possibilities for 
shallow and surface mining work have not bon developed 
in the same degree as for underground work. With sur- 
face mining, the area and position of operations may be 


" 


Firid: 4 


necessary that the electrical equipment should permit of the 


. maximum output being obtained throughout the 24 hours. 


In view of the extended nature of the workings and the 
necessity of carefully supervising native labour, the illumi- 
nation at night was carried out principally by searchlight 
projectors, each fitted with lenses giving a widely diverging - 

m of light. 

The electrical installation consists of three steam alter- 


-nators, each having a normal three-phase output of 600 Kw. 


at 550 volts, 50 cycles, with a 0:8 power factor; a view of 
one of these sets is shown in fig. 1. The alternators are of 
Messrs. Crompton & Co.'s standard construction, and are 
designed to operate continuously at their fall rated output 
with a temperature rise not exceeding 70° F. 

The revolving field coils are of copper strip wound on 
edge, hydraulic pressure being employed in winding to force 
the turns into position. The stationary armature is provided 
with open parallel slots and former wound coils, the latter 
being dried in a vacuum 
and impregnated under a 
pressure of about 50 to 
60 lb. per sq. in., with 
gpecial ingulating and water- 
proof varnish, without 
breaking the vacuum. The 
armature and field coils of 
the exciters are treated in 
a similar manner. 

In fig. 2 is shown the 
main switchboard, designed 
to control three alternators 
and feeder circuits. The 
alternators are paralleled 
by means of a synchrono- 

^ cope mounted on a swing 
I | bracket at one end of the 
board. The alternators 
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Fic. 1.—600.kw. STEAM ALTERNATOR. 


altered within very short periods, depending upon the 
local jty and conditions of working. 

For various reasons, such as the difficulty of illumination 
and supervision of native labour, night working has not been 
adopted by many of the principal mining companies owning 
surface workings in different parts of the world. 

The following illastrations of plant supplied by Messrs. 
Crompton & Co., Ltd., of London and Chelmsford, will, 
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Fic. 2.— MAIN SWITCHBOARD. 


therefore, be of interest in ‘showing the possibility of con- 
tinuing the operations day and night, even when the work- 
ings are extended over considerable areas. 

Two well-known mining: companies some time ago decided 
to adopt electric driving throughout their surface mines. 
The material in the workings was principally washed from 
the cliffs and headings by hydraulic pressure, and it was 


reverse-current trips, as 
well as overload trips on 
the circuit-breakers on the 


feeder panels. A complete installation of lightning arresters 


is also provided. 
All the feeders are of bare copper, carried overhead on 
porcelain insulators fixed to cross arms attached to wooden 


eg. 

As most of the mining machinery is adjacent to the gene- 
rating station, a pressure of 550 volte was adopted, but for 
the outlying district static transformers mounted on the 
transmission poles increase the pressure to 2,000 volta. 

. A general view is shown in fig. 4 of the hydraulic plant 


tus E d r 
E à al 9 a: Fe E~ 
UTE. 


* 
Fic. 3.—THREE-PHASE MOTOR DRIVING HYDRAULIC PUMP. 


in operation, washing soil from the cliffs ad as to expose the 
metallic strata and ore, thereby facilitating the collection of 
the ore. 

In fig. 3 is shown a high-pressure three-throw ram pamp 
driven by a “Crompton ” three-phase induction motor, 
which sppplies water power to various nozzles for wash 
the cliffs. The rotor is of the slip-ring type, and is fi 
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with brushb-lifting and short-circuiting gear, which elimi- 
nates all friction losses of the brushes and rings, as well as 
the losses in the rotor leads, after the machine has attained 
full speed. 

E- No special mention is necessary in connection with the 
motors driving the usual mining machinery, such as main 
and tail haulages,. auxiliary pumps, concentration plant, 
crushers, puddlers, agitators, &c. 


Fic, 4.—HYDRAULIO MINING PLANT IN OPERATION. 


To ensure the maximum efficiency of the illuminating 
plant for night operations, it was necessary to employ search- 
light projectors working with continuous current obtained 
from rotary converters, one of which is illastrated in fig. 5. 
These rotary converters are self-starting from the three- 

hase side, the pressure being reduced by static trans- 
ormers to about 65 or 70 volts, in order to obtain 
approximately 100 volts on the D c. side. | 

The switchgear mounted on the side of the rotary is for 
starting purposes, and also for reversing the field windings, 


Fic. 5.—ROTARY CONVERTER WITH STARTING GEAR, 


so as to ensure the correct polarity being obtained on the 

D.C. side when starting up. i 

b- For this class of work the converting plant should be 

designed with a view to portability. ö 
The continuous current from the rotaries supplies various 

36-in. searchlight projectors. One of the projectors is 


X 


| workings taken at night. 


illustrated in fig. 6, and is designed for controlling the 


_ training and elevating motions by hand, through gearing, or 


electrically from a distance, the motors for the two motions 
being fitted in the base of the projector. The projector 
lamps operate automatically, and run with a small steadying 
resistance in each lamp circuit. 

The projectors have parabolic glass mirrors and disper- 
sion lenses mounted in special frames, which can be rapidly 
attached to the front of the projector, 
either by. hooks or hinges, and which give 
a beam of light diverging either verti- 
* | cally or horizontally, as desired. 

It is possible that considerable economy 
in operation might be obtained by elec- 
trically controlling a number of projectors 
from a distance, by a single operator 
situated at a central position in full view 
of the operations, or in communication 
with the workings by telephone. 

The disposition and number of pro- 
jectors employed would naturally influence 
the D.c. voltage and type of converting 
plant. It is quite probable that the most 
satisfactory arrangement would be to pro- 
vide a motor-generator with each projector, 
consisting of a three-phase induction motor 
operating direct from the overhead lines, 
and coupled to a D. 0. generator and small 
exciter so as to obtain a drooping voltage 
characteristic. This would enable the 
projector to operate automatically, thereby 
avoiding the necessity of a steadying re- 

' sistance in the lamp circuit. 7 

In fig. 7 a view is given of one of th 

The workmen can be clearly 
discerned conveyiig the ore in trucks from the. workings 
to the haulage gear station. . 

A general view of the mining area and penering station, 
&c., is shown in fig. 8. This view was also taken at night 
under ordinary working conditions, and clearly shows the 
arc lamps on the main road from the mine buildings to the 
principal workings. 

There are numerous; instances of surface mines extending 


‘over considerable areas, which are often of a temporary 


Fic. 6.—MoTOR-CONTBOLL&D 36-IN. PROJECTOR. 


nature, and where it is not practicable or convenient to erect 
overhead lines for a power supply for night operations. In 
these circumstances, the many advantages of a portable pro- 
jector equipment cannot be over-estimated. It consists 
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of a petrol-driven chassis, the engine being arranged to 
drive the car or the generator for supplying the projector, 
when stationary. The projector burns with a normal 
current of 120 amperes at abont 65. volts at the arc, and has 
a mirror of 36-in. diameter. It“ is shown mounted on a 
light trolley, so as to be capable of being easily moved in 
any direction. The supply cable from the chassis equip- 
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Fig. 8.— GENERAL. VIEW OF THE MINE AREA AT NIGHT, 


ment to the projector is carried on & drum at the rear of 
the car. il mE 

A similar equipment could also be usefully employed 
with other classes of outdoor work at night, such as the 
illumination of docks, shipyards, and all kinds of erection 
and excavation work, where the conditions of working 
require a high degree of iliumination. 


ENGINEERING AND SCIENTIFIC RESEARCH. 
By J. A. FLEMING, F. R. S. 


(Abstract of paper read before the SOCIETY OF ENGINEERS 
(INc.), May 1st, 1916.) 


THERE seems to be a very complete agreement that one result 
of the great war in which we are engaged will be to render 
absolutely necessary certain reforms in our national systems 
of education, and especially in the attention given to scientific 
knowledge. An important step was taken by the Govern- 
nent through the Board of Education last July in the estab- 
lishment of a Committee of the Privy Council and the appoint- 
ment of an Advisory Council to deal with the question of 


scientific and industrial research as described in a scheme out- 
lined in a White Paper. 

Since any such Government control over scientific research is 
bound to have a great influence in time on the direction of 
scientific work and its applications, if appears most desirable 
to gather views upon this scheme, even after its inception, 
from those who are concerned with one of the most scientific 
of these industries, viz., engineering in all ita branches. 

Important industries have died out or never thriven in this 

country in consequence of our 
neglect of scientific education 
and research. We cannot undo 
the effect of this neglect by a 
wave of the wand; reforms to 
be useful must be very deep 
and very thorough, and begin 
at the top and at the bottom in 
our systems of national educa- 
tion. 

It is unquestionable that the 
success of the Germans in the 
commercial field is in part due 
to their system of national edu- 
cation, which prepares every 
man for some vocation and 
does it thoroughly. We are by 
no means desirous of copying it 
in its entirety, as it possesses 
grave defects on its ethical side 
and in its extreme cultivation 
of materialism in its worst 
aspects; nevertheless, we can 
usefully draw some lessons from 
it. 

Our own educational systems 

are too bookish, too much de- 
voted. to the cultivation of 
memory and words, and not 
sufficiently leavened by a real 
knowledge of the facts of 
nature and power to draw true 
inferences from observations. 

One barrier in the way of our 

industrial progress has been the 
imperfect scientific training of 
 foremen, managers and youna 

heads of departments in many 
engineering works. The young 
men who are brought in to fill 
directing positions have gener- 
ally received the usual public 
or middle-class school educa- 
tion, with its entirely insuff- 
cient attention to scientific sub- 
jects. Even when this has 
been pr Lor E by a course 
at a technical college, the time 
at the latter has been so mu 
MC SL oe pu | taken up with learning things 
Bio oium which ought to have been 
NN 0e learnt at school that the oppor- 
ER uo uns tunity of acquiring advanced 
scientific knowledge or real 
power of independent invest 
gation has been very much cur- 
tailed. Hence, when once im- 
mersed in business it has been 
impossible for them to keep up 
with scientific advances, and 
they can at most copy what 
they see others do. We have to produce more men who can 
do new things, and not merely know about old ones. 

Until this etate of affairs is remedied it is perfectly futile 
for Great Britain to hope to gain pre-eminence over Germany 
in scientific induetries. The advantages which we have in 
greater originality of mind and better workmanehip are 
neutralised to a large extent by the want of a sufficiently 
thorough and broad scientific education to enable us to see 
the practical value of, and work out exhaustively, and espe- 
cially with reference to trade purposes, the openings given 
by scientific discoveries. It is the want of this sufficiently 
thorough ecientific education which accounts for the limited 
faith of many employers and capitalists in scientific research. 
and also for the inability of the practical worker to take 
advantage of, or eee the meaning of, facts which present 
themselves to him in his every-day work. 

One of the educational reforms which seems most necessary 
is the compulsory attendance of lads after leaving the board 
school at a technical continuation school. Assuming he leaves 
at 14 or 15 and is taken on at an engineering works, it should 
not be optional whether he attends a continuation technical 
echool. He should be compelled to do it until he is 17 or 18 
years old, as in Germany. This continued education should 
not be merely a handicraft training, but should be a careful 
instruction by practical engineers in mechanical drawing. 
graphics, mechanics, physics, 5 metallurgy, electro- 
technics, and machine construction. e attendance should 
not be allowed to become irregular, and the certificates of 
proficiency should have an jmmediate effect on the lad's pros- 
pects of advancement. 
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In the case of young men of higher social rank who have 
been to public schools, the practical experience in the shops 
and drawing office should not be deferred entirely until after 
the college course. The school education should have pro- 
vided them with a thorough grounding in the elements of 
chemistry, physics, and mathematics, pure and applied, and 
a speaking acquaintance with at least one modern language. 
One year at a university or technical college should then 
prepare them to take advantage of some shop experience, 
and after that they should return to the college for a year or, 
perhaps, two for the advanced laboratory and designs work. 

The degree or diploma examinations should be made, to 
depend more than at present on the results of practical 
laboratory and drawing-oflice work. My experience is that 
students who come straight from school to college for three 
years without break are less serious workers than those who 
have had some experience in an engineer's shop and then 
returned to the college. M 

In order to compress into this time the necessary training, 
our methods and means of instruction must be much itn- 
proved. It is essential now for every engineer to have a good 
wcrking acquaintance with certain branches of mathematics. 
It he has no knowledge whatever of the calculus or trigono- 
metry he finds it impossible to read many original papers in 
the technical journals. In teaching electrotechnics to young 
engineers, I find I have to give much time to imparting 
elementary mathematical knowledge which ought to have been 
gained elsewhere. It should, however, be taught by engineers 
to engineers. 

The great thing to guard against on the part of the etudent 
is premature specialisation. He should broaden as much as 
possible his knowledge of the principles of chemistry, 
inechanics, physics, mathematics, and metallurgy, and he will 
then be able, later on, to build up on this foundation. Unless 
he does lay this foundation he will not be able to follow or 
assist in improvements. As an illustration of this. we may 
take subjects such as telephony or wireless telegraphy. It is 
impossible now for anyone to make any really important addi- 
. tion to these subjecta who has not a very competent know- 
- kdge of physics and some parts of mathematics. The easier 
problems are worked out and the design of telephonic systems 
or radiotelegraphic stations has become a matter in which 
advanced scientific knowledge is an important factor. Then, 
again, to make any advance in metallurgy requires a very 
intimate acquaintance with the chemistry of metals. A lucky 
accident might give a clue to an improvement, but an observer 
rot sufficiently acquainted with modern chemical principles 
could not take advantage of it or follow it up. 

In the third and fourth year the student will, of course, 
have given time to learning as much as possible of the methods 
of testing—both mechanical and electrical—required in engi- 
neering work, the especial object of which is to enable him 
to deal with the kind of probleme which will present thein- 
selves in practice. 

It as of extreme importance that he should acquire sympathy 
with and confidence in scientific research to give the data for 
engineering work. . 

We then turn to the subject which it is our purpose more 
particularly to discuss, viz., the relation of scientific research 
to engineering practice. 

re are first the laboratory researches, which aim at 
determining various physical constants of the materials used 
jn engineering which are requisite to give data for design. 
This knowledge can never be made too accurate or too com- 
plete; but the moment one goes to any of the well-known 
pocket-books or tables of engineering data it is astonishing 
to find the wide gaps in our knowledge. Hence, we require 
abundant provision for re-determining these values for parti- 
cular samples of new materials to be used in bulk for various 
purposes. 

In the second place, there are those researches which aid 
engineering by providing new methode of examination and 
test of materials or structures. An an instance of this, con- 
sider the invaluable aid rendered by what is now called 
metallography, or the study of the internal structure of metals 
and alloys by the aid of the microscope. Every engineering 
student is now familiar with the processes applied and with 
the immensely important knowledge that has been gathered 
as to the composition of eteels and other alloys by this method. 

The great development of pyrometry and high temperature 
thermometry by the invention and improvement of the 
thermo-junction and radiation pxrometer and the electrical 
resistance thermometer have provided the engineer with im- 
plements of great accuracy for the measurement of high tem- 
peratures and made it, in fact, an exact science. 

The improvement in the means of testing the mechanical 
or elastic properties of engineering materials by testing 
machines is another instance of the same class of research. 
Of late years, the appliances for testing the mechanical pro- 
perties of materials under repeated stresses. vibrations or 
blows have become important in giving the dynamic as con- 
trasted with the static stress properties. 

In the third place, we have a type of research which ealls 
for special aptitude and insight, viz., those which lead to the 
discovery of some new process, material, or machine. 

An excellent example of this is the discovery which rendered 
the production of metallic aluminium in bulk a commercial 
possibility ; further examples of the same Important class of 
researches are given in the production of the various alloy 
steels with extremely valuable properties. 


This originative power is partly due to natural gifts, partly 
to effective training, and partly to the possession of sufficient 
apphances and means. 

Originality stimulates originality; a really great investigator 


not only discovers himself, but imparts something of his 


pewers to his associates. Hence we require to establish and 
strengthen those research institutions such as the Cavendish 
Laboratory, Cambridge, or the Royal Institution, London, 
where notable scientific investigators have established schools 
of research and imparted some of their great powers to stu- 
dents and colleagues. 

In providing a large mass of accurate scientific data for use 
ja engineering, the National Physical Laboratory has given 
most valuable service for the last twenty years. Nevertheless, . 
there are matters requiring assistance for which even its 
present resources are insufficient. 

In Germany much of the technical research work is car- 
ried out by private associations of the trades concerned. In 
Great Britain manufacturers in the same trade are far too 
prone to regard one another as rivals, whereas in the future 
they will have to stand shoulder to shoulder much more 
against their common and German antagonists, who will be 
united against them. In many matters it would pay British 
firms in the same business to promote scientific research in 
common on certain problems of manufacture, subscribing 
tegether the funds to undertake it either at a National Tech- 
nical Laboratory or at some Technical College or University 
which may be provided with the proper equipment. Such 
information when obtained would then only be communi- 
cated to the members of the association or union. 

The same principle of common action might be brought to 
bear upon the collection of information as to what is being 
done in certain branches of manufacture; the establishment, 
in fact, of an information bureau common to certain firms 
or manufacturers. Trade associations such as the British Elec- 
trical & Allied Manufacturers’ Association are doing and 
could extend this work with great effect. 

As a rule, British technical firms do not expend anything 
like the same labour or money over their intelligence depart- 
ments as German firms. The latter gather in from all coun- 
tries every scrap of information which can assist them, both 
from scientific and technical papers and patent specifications. 
The first direction in which our advances should be made is 
in improving the means for obtaining this early information 
on possible improvements and advances. 

Many important problems which need attention are very 
large ones and will require the assistance of many experi- 
enced men. Such problems are the conservation and more 
eccnomical use of our national coal supply, the universal adop- 
tion of gas or of electric heating in place of the wasteful: 
combustion of raw coal in domestic fireplaces, and the elec- 
trical transmission of power from coalfields to great cities. 
Hence. it is to be hoped that the principal engineering insti- 
tutions will unite in a strong request to the Governinent, if 
they have not already done so, to place representative engi- 
neers upon the Advisory Council, and also that in the dis- 
bursement of funds allocated to the assistance of industrial 
research, these institutions, as bodies, shall be to a consider- 
able extent the avenues through which it is dispensed. 

The present policy of the Government and of the Board 
of Education seems to be the creation of fresh committees 
and boards, whilst setting on one side the existing learned: 
and technical institutions, which include in their meniber— 
ship all those who have special Enowledge and eminence in 
their various subjects. 

Mr. Runciman has recently appointed certain committees 
to report on measures to safeguard the commercial interests 
of the iron, steel and engineering trades, and on shipping and 
shipbuilding. The Advisory Council for Scientific and Indus- 
trial Research is also appointing standing committees to deal 
with mining and metallurgy, and an engincering committee 
is promised as well. Furthermore, the Royal Society recently 
called a conference of about 95 of the chief scientific and 
technical societies, and it was decided to form a board to 
advise the Government on anv branch of scientific inquiry 
which may be brought before it. The result of all this must 
be to diminish rather than increase the very organisation and 
co-ordination required. 

The existing scientific and professional societies, if pro- 
perly organised, would supply all that is required. These 
engineering institutions and societies should take a leading 
part in guiding the fortunes of the industries they represent, 
and not be reduced to the level of mere paper-reading or 
discussion societies. 

At present, the Government prefer to ignore the existing 
societies and create fresh bodies of their own selection. The 
result will be to weaken these existing institutions and 
sucieties, 

It is essential to guard against the bureaucratisation of 
science, and the safest and most simple method of avoiding 
this would be to make the great technical and professional 
institutions the means of advising upon the most Important 
steps to be taken in aiding technology. 

We have first to create a great change in the attitude of 
the public mind towards scientific knowledge and research 
and develop the conviction that until it is regarded as a most 
serious pursuit we shall fail to make any firm advances 
towards victory in industrial war. 

No one who has studied German methods can fail to admit 
they have realised fully in commercial matters the truth that 
union is strength. Our ideal has been largely individualism 
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and competition, theirs has been organisation and co-opera- 
tion. The German commercial system is essentially militant 
in nature and crganisation. It is all part and parcel of the 
plan to achieve world conquest at- any cost and by every 
means. Our post-war policy cannot, therefore, be simply 
defensive. No tariff wall can be built so high, no boycott of 
German goods so thorough, as to defend our position in the 
absence of a positive and vigorous policy of attack. Hence, 
the first condition of success must be association and combi- 
nation, and the second the scientific 1nethod in all things. 

The first principle of scientific investigation is to collect 
the facts and to draw deductions only by the light of full 
knowledge. The inference is that our information about for- 
eign markets must be greatly increased. "This means that 
our Consular reports must be improved, that foreign agencies 
must be staffed with men who have the necessary linguistic 
and scientific accomplishments, and that the study of foreign 
markets and of the nature of the foreign demand for goods 
shall be made a scientific study. 

In the main, however, we have to rely on bringing to bear 
scientific knowledge of all kinds upon the manufacture and 
distribution of goods and obtaining foreign markets for the 
same. 

The importance of a true education in science is that it 
leads to love of accuracy as to facts, loyalty to scientific truth, 
unwearying labour in obtaining it, and care in the inferences 
derived from it. We have to cut ourselves adrift from all the 
past, its easy, self-satisfied mediocrity, dislike of trouble, and 
contempt for knowledge. 


———— — ——— 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
tha following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Electricity in War Areas. 


My thanks are due to you for the copy of the ELECTRICAL 
Review which reaches me here regularly. Even though one 
is not actually filling one's corner in the work at home, it is 
very gratifying to read of what others are doing, and of what 
is happening in the wide circles of electrical science and 
engineering. 

our correspondent's description of the utilisation of dere- 


lict machinery in the war area is very interesting. I have 


seen many instances where otherwise wasted energy could be 
inade use of with advantage—ancient flour mills with over- 
shot wheels offer very good scope in this direction. By the 
way, the condition of the wooden-teeth pinions in some of 
these old mills is really surprising—they have a wonderfully 
lcng life. 

Perhaps it is not looking too far ahead when we express 
the hope that we shall soon. see some examples of German 
engineering ingenuity '' behind the line," an article on which 
appeared in the Review some little time ago. 


J. H. Pembrey, 
J. S. (., M.T. 


British Expeditionary Foree, April 30th, 1916. 


! 


a — T À M  — M — M —À 


The I.E.E. Election. 


I have just returned iny ballot paper to the Secretary of the 
Institution of Electrical Engineers, and I regret to say that I 
consider myself justified in having erased the name of Mr. 
Sparks, who has apparently been nominated by the Council 
as President of the Institution for another year. 

My action has been prompted through no hostile feeling on 
my part towards Mr. Sparks, because, as a matter of fact. I 
very much admire the way in which he has carried out his 
duties during the past year, but I entirely disagreed with the 
practice of electing presidents for two successive years. There 
are any number of eminent gentlemen who could quite well 
fiil the position satisfactorily. 

I believe there are any number of people who agree with 
the above sentiment, although they probably do not take the 
trouble to express their opinions in writing. 

I am in entire agreement with the remarks regarding this 
matter which appear cn p. 386 of vour journal dated Tth ult. 

I enclose my card, and sign myself 


President fer One Year Only. 
May 3rd, 1916. 


Justice for the Inventor. 


Your leader, and the letter in the current issue of the 
Review on the above subject, will certainly be appreciated by 
evervone interested, but more especially by those, like 1ny- 
self, who were just applying for a patent when the war 
started. 

zriefly to state my own case: For some months before the 


commencement of the war I worked hard to perfect a device 
for which, at that time, there was a certain market; there 
were but a few days between the outbreak of hostilities and 
my application for the patent, and, hoping for the best, I 
paid thé money, which I have since sorely needed. 

The patent was granted, and I have since submitted the 
invention to certain people with a view to their adopting it; 
the opinions expressed regarding the merits of my invention 
were very pleasing, but there will be no market for it unti 
we return to a state of peaceful industry. Three months 
from now, two years of the life of my patent will be gone. 
and as my invention is not of much use in connection with 
the manufacture of munitions, it is exactly in the position 
it was in when the patent was granted, and will probably 
remain so until a considerable time after peace is restored. 

Nevertheless, if when the renewal fee 1s due I have had 
no return for my labours and initial outlay, and cannot afford 
the amount demanded, I lose everything. This is not very 
encouraging for British brains to help to capture the trade 
previously held by the enemy. It could hurt nobody, and 
would be only justice to the patentees, 1f patents which were 
shcwn to be 1 affected by the war were granted an 
extension of life, or, rather, a stay of progression, equal 
to the duration of the war —by which I mean that the renewal 
fees and the ultimate expiration of the patent should be 
deferred to the extent of that period; but it must be free, or 
in many cases, like my own, it would be useless. 

Invention is the seed of industry; therefore, if those who 
cultivate it are discouraged, there will be a scarcity of the 


seed. , 
G. W. W. 


The Electric Cooker in India. 


While agreeing generally with Mr. C. S. Jeffrey's article 
under this head, may I say that servants are not quite so 
impossible as he would make them. When I was transferred 
from Calcutta to Simla my servants aggregated 85 years’ ser- 
vice, several having been with me over 15 years, while other 
long-timers died in my service earlier. Also, the fetish of 
charcoal for the kitchen is easily overcome. My cooks have 
always used coke except for pastry making. I have found the 
electric kettle and iron invaluable, but they must have an 
earth wire, for the reason given by Mr. Jeffrey. 


J. W. Meares. 
Clive Hall, Shrewsbury, May 7th, 1916. 


INDIAN NOTES. 


(From OUR SPECIAL CORRESPONDENT. ] 


No report has yet been made public as to what took place 
at the meeting of Governinent electrical officials in Calcutta 
last cold weather. Their deliberations lasted over a week. and 
they are said to have worked very hard: the only tangible 
result up to now scenis to be that a very good photographie 
group was taken—copies of which adorn their office walls in 
each presidency. 

Mr. J. W. Meares, the electrical adviser to Government, bas 
gone home on furlough, and his work is being done by Mr. 
C. C. Eastgate, who is Government electrical inspector to tbe 
Punjab. Mr. Tufnell, the electrical inspector to the United 
Provinces, has joined the Army, and his work is being done 
by Mr. Bell, who is municipal electrical engineer to Mussoone 
Municipality. Mr. Warren ably assists Mr. Bell as assistant 
electrical inspector. Mr. R. J. Browne, electrical inspector 
to Bengal, Assam, and the new Province of Behar and Onss. 
has gone home on sick leave. His duties are now divided 
between Mr. A. N. McIntyre, who takes over sole charge l 
Behar and Orissa Province, and Mr. A. K. Taylor, wbo 5 
acting as electrical inspector in Bengal. uU l 

Lucknow.—The work of building and equipping the new 
pcwer-house is making progress. This is in the hands of 
Messrs. Crompton & Co., who have now accumulated a rar 
experience in town lighting in India. No certain date 18 vet 
given for actual supply of current; but, judging by the mult. 
plicity of electrical contractors now opened up in Lucknow. 
wiring work should be brisk—and inexpensive. The grest 
ambition of the average Indian electrical engineer—be he the 
result of a technical college or, as more often is the case. the 
result of a few months’ so-called apprenticeship with 8 Eun 
pean contractor firm—is to start on his own, open up à v 
ness with a high-sounding name, and get a few jobs, most 
from among relatives, and then, in most cases, go ` pout. 
as the saying is, either from want of capital or, which : 
generally the case, from want of experience. , Allababs:. 
which, as well as its sister city Lucknow, is going to have 
an electrical supply shortly, is also a happy. hunting groun” 
for the small one-horse contractor. This city is also beins 
equipped by Messrs. Crompton & Co., and a good retut 


— — —.. —ʃ'ʃ¹•n⁵2Wʒw'k I EI AL SE Sd 


Vol, 78, No. 2,007, MAY 12, 1916,] 


THE ELECTRICAL REVIEW. 


583 


should be shown after a few years’ working. In Indian cities 
like Lucknow and Allahabad, a certain revenue can be always 
counted on from large Government oflices and buildings—a 
revenue almost large enough to pay interest on capital and 
establishment charges annually. The surplus may fairly be 
counted upon as profits. The hot-weather load, with its 
innumerable fans, is, of course, a feature of Indian electric 
supply. TE l 

It 1s surprising with what regularity machinery and elec- 
trical accessories are still imported to India, in spite of the 
immense shipping difficulties. Of course, the delays are con- 
siderable; but with a little patience the goods get here some 
tune. Shortages are, perhaps, noticeable now in electrical 
accessories, particularly rubber and flexible wire, especially 
the latter. 

Japanese electrical goods are making great head way, especi- 
ally insulators, lampholders, flexible wire, and so on. The 
material is passable, though not up to English standard; insu- 
lators particularly are below the mark, their finish, instead of 
being white or creamy, is of a grey-bluish tint, due probably 
t) the glaze. The adaptable Japanese will shortly, however, 
better this, and given another year of present eonditions he 
will have a very firm gnp on the Indian electrical market for 
light material. 


WAR ITEMS. 


Exemption Applications.—On the application of Mr. Dash- 
wood, electrical engineer, the Canterbury Tribunal has 
granted another month's exemption to a wireman. 

At the Newcastle Tribunal, an electrical engineer appealed 
on the ground that he supported his parents, and that his 
occupation was a reserved occupation. It transpired that 
his parents were not wholly dependent upon him, and that 
his occupation was with a cinematograph company. When 
told that he must serve, he asked whether he could go into 
a munition factory, and was told that he must fight. 

At the Brighton Tribunal a lecturer in physics and elec- 
tricity at the Brighton Technical College appealed for 
exemption on the ground of the importance of his work. 
The Brighton Education Committee also appealed for him 
on the ground that the work he is engaged in is of more 
national importance than his services in the Army would 
be. Six months’ conditional exemption was granted. 

At the Southport Tribunal a firm.of electrical engineers 
asked for the absolute exemption of a branch manager on 
the ground that they were engaged in the supervision and 
carrying out of important Government sub-contracts and 
other jon of national importance. He was 35 years of age, 
and the only eligible single man in their employ. The 
Tribunal said that it was not prepared to deal with the 
application; it would simply mark the man as at present 
holding a badge. 

Before the Rawmarsh Tribunal, on May 6th, five em- 
ployés—four connected with the generating station, and the 
other a motor-man—were appealed for by the Mexborough 
and Swinton Tramways Co. Mr. Priestley said that two 
of the men were switchboard attendants, and, in reply to 
the military representative, stated that there was not a girl 
on a switchboard in any generating station in the country. 
The military representative said he knew of cases of girls 
attending switchboards in important places, such as large 
theatres. If they could do that they could, with a little 
training, do the work of these men. The Chairman 
said he did not think girls could do the work of 
the generating station. A member suggested that older 
men could be obtained, and Mr. Priestley replied that there 
were great difficulties in the way of getting other men; 
considerable training would be required. The Tribunal 
granted exemption to each man until the end of June, the 
military representative in the meantime to ascertain 
whether the men were legally exempted under the heading 
of Public Utility Service.“ : 

Before the Cornwall Appeal Court, Mr. John Jewell, of 
Redruth, appealed for exemption for his son, Mr. Wm. 
Jewell, electrical engineer, who was in charge of an elec- 
trical plant at a tin works. The Local Tribunal had granted 
two months’ exemption. The Court considered that another 
man at the works could carry out the duties, and the appeal 
was dismissed. 

At Nuneaton, exemption was appealed for on behalf of 


Mr. A. N. Lilley, aged 18, a pupil in the electrical engineer- `’ 


ing department of the Corporation. It was stated that the 
indentures expired on October 30th, and at the end of that 
period he would be put in the Officers’ Training Corps or 
under the Admiralty. Exemption was allowed to the end 
of May only. 

At Glossop, the Urban Electric Supply Co. appealed for 
a motor-man, but the request was refused on the ground 
that he was not in the position he held on August 15th, 1915. 

At Dover, on May 3rd, exemption was applied for by the 
Corporation for Mr. Goodwin, traffic clerk on the tramwav 
staff. It was stated that he was the only clerk left. A 
member asked if a woman could not do the work, and a 
negative reply was given. Exeinption was allowed for two 
weeks from May 29th for a substitute to be found. 


The Whitehaven Tribunal have granted exemption until 
June 20th to the son of a principal of a local firm of elec- 
trical engineers, and engaged in the business, which caters 
for firms who are on war work. It was stated that the 
only male left was a Belgian, and that the places of men 
who had left had been filled by women. 

At Gloucester, the Corporation appealed for a motor-man 
ergaged on the tramways. Mr, Corson, for the Council, 
said the time was quickly approaching at which the em- 
ployment of women as drivers must be settled; it was a 
question whether women should be employed in such a 
capacity. As the service was still normal, it was contended 
b» the military that it might with advantage be curtailed, 
and a number of men thus released. The appeal was put 
back to ascertain what arrangements could be made for 
releasing a portion of 13 attested motor-men who remained 
in the service. | 

Before the Gloucestershire Appeal Court, the Bourton- 


. on-the-Water Electricity Co. applied for exemption for their 


assistant electrical engineer, on the ground that he was in 
a certified occupation—public utility service. It was ex-. 
plained that the installation supplied 1,463 lights, while the 
company ran a motor pump at the local hospital. The assis- 
tant engineer was the sole man in charge of thé Bourton 
installation, his chief was stationed at Burford, and if he 
went his place could not be filled, and the town would be 
left without artificial light. The Tribunal granted exemp- 
tion until Michaelmas. 

The Herts County Tribunal has dismissed an appeal for 
further exemption for G. E. Way, electrician at the Berk- 
hampstead Picture Palace, for whom a substitute had not 
been found. 

At Oxfordshire Appeal Court, the military appealed 
against exemption granted by the Local Tribunal to Raglan 
D. Price, of the Oxford Electric Tramways staff, on the 
ground that he was not in a certified occupation. It was 
contended that Price only did the work of a mechanic. Mr. 
A. A. Tyler, manager of the tramways, said that Price 
examined the engines and fittings of "buses, which were 
at the disposal of the military for the wounded free of 
cost. He was a fitter and did fitter’s work. The appeal 
was dismissed, but the exemption was varied, and granted 
until November 2nd. 

At Horsham, on Monday, a private estate electrician - 
claimed exemption on the ground that he was indispensable, 
but he was allowed only a month’s postponement. 

At Bath, on Monday, the military appealed against exemp- 
tion granted to Mr. W. J. Fussell (23), engaged with 
Messrs. Kendall, electrical fitters, and said that the man 
was employed in a private concern and should be released 
for service, while the age for men in this occupation to be 
regarded as reserved men had been raised to 30. The appeal 
was allowed, and exemption cancelled. 

At the Stockton-on-Tees Tribunal, exemption was sought 
for 16 drivers employed by the Imperial Tramways Co., 
Ltd., on their Middlesbrough, Stockton and Thornaby sys- 
tem. It was stated that 115 men had been released by the 
company and provision made for their dependents. Since 
the last appeal to the tramway employés, a representative 
of the. Ministry of Munitions had visited the company's pre- 
mises, and, after investigation, admitted that the absolute 
limit had been reached so far as the release of men was 
concerned. The Chairman said the Tribunal was of the 
opinion that the number of drivers could be reduced, and 
that the single men should be spared. Mr. F. Freshwater, 
manager, replied that for every three men they took away, 
it would mean the taking off of a tramcar. Conditional 
exemption was granted in regard to nine drivers who are 
m years of age, but the remaining seven were dis- 
missed. ; 


Russian Pressspahn.—A writer in a Russian semi-official 
journal, complaining of the want of tone in Russian indus- 
try, observes that the production of insulators in the country 
might be extensively developed, including special cardboard. 
Until the war opened, this cardboard—pressspahn—was 
imported from abroad, ‘‘ that is Germany." When the war 
started, it was found that pressspahn could not be had at any 
price. But after inquiries, pressspahn was found within the 
boundaries of Russia itself. It appears that in Russia the 
manufacture of pressspahn and fibre has existed for a long 
time, but electrical industrialists were quite unacquainted 
with the fact. There were factories making pressspahn and 
fibre, using the pressspahn for binding copybooks and block 
notes, and they sold the fibre for the manufacture of peaks 
for caps and for cartridges. But pressspahn and fibre for 
electrical insulators were ordered from abroad. These 
examples are extracted from the latest publications by the 
industrialists themselves. They are astonished by the fact, 
and are endeavouring to throw the blame on third parties.“ 


Lighting Prosecution.—The manager of a large Middles- 
brough drapery and furnishing establishment, when charged 
on May 2nd with having failed to observe the lighting regu- 
lations, pleaded that it was the fault of an electrician who 
had been doing work on the premises, and had tapped the 
wrong main. Instead of tapping one of the mains through 
the shop, he tapped a main controlling the lights in the 
whole of the windows. A junior switched up the lights in 
mistake. —Fined £2. 
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Johannesburg and Trade After the War. According to 
the “ South African Mining Journal," the Executive of the 
Johannesburg Chamber of Commerce has submitted a series 
of recommendations on post-war trade. They urge co- 
operation between the Imperial Government and the Domi- 
nions so as to make the Empire self-supporting; that the 
Imperial and Dominion Governments should be urged to 
encourage, for a period of years, the continuance by subsidy 
or otherwise of new and key '' industries established 
within the Empire prior to or since the commencement of 
the war, or which mav hereafter be established; that the 
assistance of the Imperial and Dominion Governments in 
the organisation of industries is essential to a more com- 
plete development of the Empire's resources with a view to 
ensuring that each industry shall be enabled to obtain all 
its requirements from sources within the Empire itself; 
that steps be taken to prevent dumping and under-valuation 
of all foreign goods imported into British markets after the 
war, and certificates of origin should be required to be 
signed by British Consular agents; that the British Consular 
service should be strengthened by the appointment of men 


. qualified to safeguard and promote the interests of British 


trade; and that it is of the highest importance that various 
Governments of the Empire should take steps for the, 
development of technical institutions and scientific research, 
and their adaptation to industrial and commercial ends. 
They further urge that the Union Customs tariff should be 
amended in order to provide for preferential trading between 
all parts of the Empire; reciprocal arrangements with 
foreign countries, excepting present enemy countries (against 
whose produce and manufactures a prohibitive tariff should 
be enforced), and a special tariff on a prohibitive scale 
against the products and manufactures of present enemy 
countries; differential charges against enemy shipping; the 
prohibition of the entry of enemy trading journals, cata- 
logues, and price lists; that no trading licences be issued 
to enemy subjects or to agents of enemy firms; that no 
foreign patents be allowed to be held in South Africa un- 
less they are worked or the articles so patented are made 
in the British. Empire; and that Government departments, 
municipalities and other bodies àdministering public funds 
should be required to confine purchases to products and 
manufactures of British firms whenever articles required are 
obtainable within the Empire. 


Trading with the Enemy.—In the Cape Town House of 
Assembly, on April 26th, according to a Reuter dispatch in 
the ‘* Times," the debate on the Enemy Trading Bill was 
resumed. Mr. Burton declared that the Government were 
determined to pass the measure during the present Session. 
General Botha described the measure as a deplorable neces- 
sity, but nevertheless a necessity, for the protection of the 
inhabitants of South Africa. He quoted a German Act of 
Parliament dealing with British interests in Germany, add- 
ing that if Germany at the end of the war refused to return 
the goods of British subjects, South Africa would be in a 
position to adopt a similar attitude towards German goods. 

In the“ London Gazette ” for May 9th there appear new 
schedules of persons or bodies with whom trading is prohi- 
bited in the following countries, and alterations in previous 
lists:—Denmark, Greece, Japan, Norway, Philippine 
Islands, Portugal, Sweden, Brazil, Netherlands East Indies. 
" number of well-known electrical names appear in the 
ists. 

Scarcity of Metals in Austria.—Reuter's correspondent at 
Zurich reports that lead and tin are now required very badly 
for military purposes in Austria, and new decrees have been 
issued for their requisitioning. Manufacturers and mer- 
chants are required to give up 80 per cent. of their stocks 
of lead and tin goods, including plumbing materials, baths 
and boilers. Type founders, printers and newspapers are 
also required to give up 20 per cent. of their type. If such 
reports as these regarding German and Austrian metal sup- 
plies be correct, it is not easy to reconcile them with reports 
of a coming big after-the-war dump of manufactured goods 
—and any rate, in the metal-using trades. 


Municipal Corporations and Enemy Contracts.—Hackney 
B.C. is recommended by its General Purposes and Estab- 
lishment Committee to support the Manchester Corporation 
in adopting similar standing orders with regard to contracts 
with foreign manufacturers, viz.:—That in future no con- 
tract shall be entered into with any person of German or 
Austrian nationality, or with any firm or company whose 
subscribed capital (whether by way of shares or otherwise) 
is held or controlled to the extent of one-third or upwards 
by persons of German or Austrian nationality. 

Bacup Town Council last week adopted new standing 
orders to the effect that no contract be entered into with 
any person of German or Austrian nationality, nor with any 
firm or company whose subseribed capital was held or con- 
trolled to the extent of one-third or upward by persons of 
German or Austrian nationality, 


An Australian Board of Trade.—In a discussion by the 
Melbourne Chamber of Commerce as to how to remove 
German trade influence, one member suggested the creation 
of an Australian Board of Trade. —“ Times.” 


The Paris Conference.—The Parliamentary correspon- 
dent of the ** Daily Telegraph ’? savs that the Economie 
Conference of the Allicd Powers in Paris has been fixed to 
comunence on Monday, June 5th. 


To be Wound Up.—The following further companies 
have been ordered to be wound up:— 

Coutinho, Caro & Co., 134, Fenchurch Street, E.C., metal 
merchants. Controller: N. W. Wild, 22-28, Broad Street 
Avenue, E.C. 

Wolf Safety Lamp Co., Boston Street, Sheffield, engi. 
neers and lamp manufacturers. Controller: T. G. Shuttle. 
worth, Shefheld. 

E. M. Brinckman & Co., 99, Redcross Street, London, 
S.E., merchants (electric lamps, batteries and gas mantles). 
Controller: K. C. Fox, 45, London Wall, E.C. 

Enemy Firms in Hong-Kong.—The ‘ Board of Trade 
Journal " for May 4th contains a list of enemy firms in 

ong-Kong under liquidation, to some of whom British 
firms, obviously under misapprehension, continue to send 
advertising literature, trade papers, &c. The following 
appear in the list:—Arnold Karberg & Co.; Bume & Reif; 
Carlowitz & Co.; Siemssen & Co., Garrels, Borner & Co. 

Artificial Limbs for Returned Soldiers.—Following the 
example adopted in Germany, an exhibition is about to be 
opened in Petrograd of artificial limbs speciallv designed to 
enable wounded soldiers to follow industrial emplovment 
when thev return to civil life. i 


LEGAL. 


Hanps r. J. Davis & Co. 


AN application was made to Mr. Justioe Astbury, in the Chancery 
Division on May 5th, to enter jadgment for the plaintiff in the 
action by Albert Hands against J. Davis & Co. (Southampton), 
Ltd., electrical engineers, of Bedford Place, Southampton, the 
defendants having entered no defence. The action asked for a 
declaration that the plaintiff was entitled to a charge on the 
company's assets to secure the payment of debentures. 
His Lordship entered judgment as aaked, 


CHARGE OF BRIBERY. 


AT Leeds City Court, last week, Thomas William West (37) a War 
Office viewer, of London, was remanded for a week on a charge of 
attempting to obtain a bribe from Mr. A. S. Taylor, of Armley, 
works manager of the Cremer Lamp & Engineering Co. 

Mr. E. O. Simpson, for the War Office, eaid the defendant was a 
viewer, or inspector, in the Ordnance Department at Woolwich, 
and it was alleged that whilst visiting the Cremer Co.'s works at 
Leeds to inspect some lamps that were being made under contract, 
he offered to pass the lamps if he were given £5 haif of which 
he would share with Mr. Taylor. There was avother charge of 
falsifying accounts respecting the time spent in Leeds, which 
might be preferred against him. 

The defendant pleaded ‘Not goilty," and said that after 
inspecting lampe Mr. Taylor took him to lunch. saying the 
" guv'nor " would pay, and it was suggested to him that he should 
atay the week-end and inspect some more lamps. He stated thst 
he had not enough money with him, and, he alleged, Mr. Taylor 
said : “I could do with making a bit,” and added that he would 
get £5 and they could go halves. 


ILKLEY U. D.C. r. EVANS. 


BEFORE the Otley Bench, on May 5th, Edgar W. C. Evans 
electrician, Bradford, was summoned for fraudulently diverting 
electricity at Ilkley on February 10th. 

It was stated on behalf of the Ilkley Council that the defendant 
was manager for Mesera. Christopher Pratt & Sons, Ltd., of Brad - 
ford, who electrically wired a number of premises at Ilkley. 
Amongst these was a shop, into which was put an electrio motor. 
It was later found that two lights had been connected with the 
power meter, and thus the consumer was able to obtain electricity 
for lighting at the power rate. 

Mz. SIDNEY H. BILL, electrical engineer for the Ilkley Couns, 
admitted in cross-examination that in Bradford and Leeds it wu 
the custom to have two or more lights from the power meter, bet 
this did not prevail at Ilkley. It was contended for the defence 
that the defendant had been accustomed at Bradford to connect 
one or two lights with the power meter. l 

Without asking the defence to call witnesses, the Bench dis 
missed the case, and ordered each side to pay their own oo 
Leeds Mercury, 


SHRIMPTON AND ANOTHER v. THE NORTHERN LIGHT, POWER, 
f AND CoAL Co., LTD., AND OTHERS. 


T1118 case came before the Court of Appeal on Friday, May 5th. 
upon the appeal of the plaintiffs from a judgment of Mr. Jastice 
Peterson. The matter was referred to in our issue of December 
24th, 1915, 

At the conclusion of the arguments, their Lordships dismissed 
the appeal, with coste. 


THE ACCURACY OF ELECTRIC METERS. 


Ar Morpeth County Court on 8th inst., the Northern Coante 
Electricity Supply Co. sued Andrew Foster, a local tradesman, {or 
&1 158, 4d. for energy supplied. 
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MR. P. CORDER, who represented the plaintiffs, said it was a 

question of the accuracy of the meter. | 

The DEFENDANT said he had refused to pay, because while he was 
using nine lights before the war, and had only used two since, the 
cost had been very much larger. He produced accounts in support 
of this statement. The meter had been changed three times. 

One of the company’s testers said the tendency of the meters 
‘was to go slower in use, rather than faster. 

Mr. Bibliz, one of the company's electrical engineers, said the 
last meter had been tested and found to be quite accurate. 

Judgment was entered for plaintiffs, with costa. 


“Z” ELECTRIC LAMP MANUFACTURING Co., LTD., v. W. DENTON, 
LTD. 


IN the King's Bench Division on Tuesday, May 9th, this case was 
in the list to be mentioned before Mr. Justice Rowlatt. 

Mr. Whateley was for the plaintiffs and Mr. Morle for the 
defendants, 

It was stated that the defendants now submitted to an order for 
the payment of a sum of £32 48. 6d., and High Court costs. 


ADAMS MANUFACTURING Co., LTD., r. BROADBENT, 


IN the City of London Court, on May 5th and 8th, before bis 
Honour Judge Rentoul, K. C, an action, which had been instituted 
in the High Court of Justice, was brought by the Adams Manu- 
facturing Co., Ltd., Bedford, against Mr. Frank Broadbent, elec- 
den dea London, to recover £71 for electrical switches 
supplied. 

Mr. C. P. Blackwell appeared for the plaintiffs, and Mr. Fortune 
for the defendant. 

MR. BLACKWELL said that the claim was really reduced to £43 
by payment. It was brought in the name of the Adams Manu- 
facturing Oo. by Mr. Hardy, who was appointed the receiver and 
manager for debentare-holders by an order of the Court on April 
lith, 1918. Various contracts had been sanctioned by the Court. 
The claim was for electrical switches sold by Mr. Hardy after his 
appointment. The company ceased to be able to carry on business 
on the appointment of Mr. Hardy. Defendant had admitted that 
exoept as to £20 the rest of the claim was admitted, but he said 
that the claim had been assigned by the plaintiffs to the Igranio 
Electrical Co., Ltd. In fact, it was intended to assign the debt 
due to the plaintiffs to the Igranic Co., but it was never done, 
Defendant had not paid the Igranic Oo. or the plaintiffs. Defen- 
dant had said that he granted to the plaintiffa full and exclusive 
licence and authority to manufacture and sell electric switches 
under letters patent, or any improvement or modification thereof. 
Plaintiffs agreed to pay defendant a royalty of 58. on the prioe of 
every switoh so manufactured. The agreement did not in truth 
confer on the plaintiffs any right to sell or manufacture in respect 
of auy improvement or modification. There were several patents 
concerned ; one had lapsed by efflaxion of time because the defen- 
dant had not paid the necessary fees. 

MR. FORTUNE said that Mr. Hardy had gone, so far as the 
receiver was concerned, and the compauy were the real plaintiffs. 

Mr. J. MoRLEY, plaintiffs’ solicitor, said that Hardy sold the 
business of the Adams Manufaoturing Co. and the assets for 
£15,000 to the Igranic Co. 

Mn. FORTUNE said that the wrong plaintiff was suing. The 
Igranic Co. had been using the defendant's patents for making 
electric switches on which defendant was entitled to royaltier. 

Mr. BLACKWELL said that the patente were not valid, and 
plaintiffs had been making the switches without licences, as they 
did not consider they were necessary. 

When the hearing was resumed on Monday, the JUDGE said that 
the receiver and manager appeared to have sold the plaintiffs’ 
business to Bacon, and Bacon sold to the Igranic Electric Co. 

MR. BLACKWELL: He did not sell this debt —that is the point. 

MR FORTUNE: They have given us notice of assignment of this 
debt to the Igranic Co., and the choice in action is in the Igranic 
Co. The sale was to take place on April 11tb, 1913, The whole 
business passed to Bacon on that day. Hardy had no interest in 
the business ; he was going to be indemnified as regards any out- 
goings. The claim ia for electrical goods sold after April 11th. 
Hardy had it in trust for Bacon. Hardy could only sue as Bacon's 

ent. 

n. BLACKWELL: Yes; but although the debt might become 
vested in Bacon, and that was contemplated, I say that it never 
has become vested in Bacon, although he can direct ultimately 
what shall be done. 

JUDGE RENTOUL was sure that neither side wanted to get a 
judgment that they could not hold when the other side went to 
the place which dealt only with points of law and had no 
conscience—the Divisional Court. 

MR. FogTUNE: They have treated everything as assigned to the 
Igranic Co. until they come to this action. We claimed this money 
we are now counter-claiming. The Igranic Co. have taken a part 
of the debt, and we are not claiming that. 

JUDGE RENTOUL said he could only consider tbe legal docu- 
mente, No matter how many people had acted in the matter in 
another way, that oould not affect him. If he could settle the 
case altogether—if there were no appeal—he might possibly look 
at what he thought roughly was the justice of the case, that did 
not enter into the matter at all. 

MR. Fortune: No. I am entitled to say: ‘I havea counter- 
claim against your principal, because you were only trustee or 
agent, and you have no interest in the action you are bringing ; 
you are only a cloak for a principal.” Leaving out the question 


and costs. 


whether the new patents are new patents or modifications, this 
action is by the receiver, I claim my minimum royalties qn the 
1906 patent so long as he has been receiver and manager. 

JUDGE RENTOUL: The first point is who is the right plaintiff 
and, as far as I can see, the plaintiff is the right man ; the right 
to sue was never in the Igranic Co. There must be judgment for 
the plaintiffs on the claim. Now about the counter-olaim. | 

MR. FORTUNĘ said that must be regarded as another action in 
which the receiver was acting in the name of the Adams Co. The 
receiver had sold certain goods during the time of his receivership, 
and during that receivership there was a pontract going on 
between the company and the defendant whereby the company 
were manufacturing under those licences, The receiver took no 
Bteps to terminate the licences ; they went on for the life of the 
patent, subject to the company giving three menthe’ notice. 

Mr. BLACKWELL did not agree. 

Mr. FoRTUNE said the Receiver did not do that, and he sent out 
a a wherein he said he was going to carry on the company as 
usua . 

Mr. BLACKWELL added that the company went into liquidation 
on April 22nd, 1913. The company's business came to an end, 
except for the purpose of realising the assets of the company for 
the debenture holders. There was no contract continuing. There 
was no grant of improvements or modifications to the company. 

Mr. FORTUNE : The company were manufacturing with a view, 
to selling to the Igranic Co. ; 

Mr. BLACKWELL: Not after the liquidation. 

Mr, FORTUNE: Oh, yes. 

MR. BLACKWELL thought that if agreements which were made 
covered the new patents which were entered into, inasmuch as the 
company, during the time of the Receiver, did manufacture and rell 
on plaintiff's evidence under the new patents, the defendant might, 
be able to maintain a counter-claim against the plaintiffs. 

MR. FORTUNE said that Hardy could have repudiated the 
licence, but he sat on it, and therefore he had to pay the dead 
royalties, even if he never manufactured at all under it. He did 
not mind whether Hardy was acting for the Adams Manufacturing 
Oo., or for Bacon, or for the Igranic Co. Defendant was entitled 
to £50 a year for 15 months, or £62 103. from April 11th, 1913, to 
September, 1914. 

MR. BLACKWELL replied that the receiver and manager was 
neither a suceessor nor the assignee of any contract with the 
company. He did not come within the words of the contract at all. 

JUDGE RENTOUL : Could he repudiate it ? 

ME. BLACKWELL: Yes, in the sense that he could say "I am 
not going to express my willingness to take over the contract ; " 
bat he is under no obligation to repudiate, because it is not a 
contract which is binding upon him. It is a breach of contract on 
the part of the company in not carrying out the agreement. They 
had failed by selling and manufacturing or by omitting to pay the 
dead royalty. Mr. Blackwell added that every one thought the 
Igranic Co. would take over the patents, but they did not do sọ. 

JUDGE RENTOUL gave judgment for the plaintiffs on the claim 
for £43 and costs, and for defendant on the oounter-claim for £62 


BUSINESS NOTES. i 


Catalogues and Lists. — British WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co., LTD., Trafford Park, Man- 
chester. — A number of new publications giving descriptive 
particulars and illustrations, and, in most cases, prices, of a variety 
of electrical manufactures, as follows :— 

No. A56/A1.— Type HA oil-immersed auto-starters for squirrel-cage motors. 

No. A56/B1.—T ype MF rotor starters for a.c. slip- ring motors. 

No. A£6/C1.— D starters for p.c. motors. 

Nos. L858/2-1 and L858/2-3.—a.c. single-phase watt-hour meters, type N. 

No. L358/2.4.—Performance curves, and diagrams of connections, of type N 

single-phase watt-hour meters. 

No. 812/8.— Horn type switch fuses. 

No. 47/3.—Brake solenoide for single-phase connections. 

No. 47/4.—Brake solenoids for three-phase circuits. 

No. 822/2A.—Knife switches for low and medium- pressure switches, type B. 

No. 7,703/1.— Westinghouse motor applications: Notes on the electrification 

of a modern flour mill. 

Messrs. SIMPLEX CoNDUITS, LTD., Garrison Lane, Birmingham. 
—List No. 627, illustrating and giving prices of several designs of 
inspection lamps for shells and other articles such as ca*kr, 
carboys, &c., where interiors pan only be inspected through emali 
apertures. The largest design shown is for the inspection of the 
interior of hogsheads, and it is fitted with a spigot for removing 
stray corks, The smallest lamp shown is designed for the inspec- 
tion of 18-pounder shells or other small work. Some of the lamps 
are fitted with small switches in the handles; some are without 
switches, whilst one specially robust type for munitions work is 
fitted with a standard tumbler switch in a convenient position near 
the handle. All the fittings are sent out complete with lamps and 
flexible, with earth-wire connected. 

Messrs. MELDRUMS, LTD., Timperley, Manchester. — 20-page 
illustrated catalogue of the Meldrum forced-draught furnace, with 
a host of extracta from tribates paid thereto by users in all 
departments of industry. 


For Sale.—The Postmaster-General has for disposal, and 
is open to receive offers for, & quantity of surplus stores. The 
Corporation of Accrington Electrical Engineering Department 
invites tendera for one 175-KW., 460-D.C., direct-coupled generating 
set, and three 56- KW., 230-volt, p.c. Willans-Johnson & Phillips 
sets. Particulars are given in our advertisement pages to-day. 
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Temperature Measurement.—During the past month 
the CAMBRIDGE SCIENTIFIC INSTRUMENT Oo. have received 
contracte for temperature measuring instruments for vai ious Hc me 
Government depertments, aleo for the Victorian Government 
Railways, the Small Arms Faotorj—Lithgow, Australasia, and 
the Rassian Government Supply Committee. 


Australian Imports.—We have received from the 
Australian Association of British Manufacturers and their Repre- 
sentatives at Melbourne a copy of their statistical statement of 
competitive imports into the Commonwealth of Australia for the 
12 months ended June 30th, 1915. The statement has been com- 
piled differently from those previously issued, as it is considered 
that it will be of more value to give the totals and values of goods 
imported into the Commonwealth under preferential and non- 
preferential tariff rates, than to show the percentages of imports 
into each separate State from the United Kingdom. Further, as 
imports from Germany have now disappeared, figures are shown 
for imports from British Dominions and Possessions and the United 
States of America, as well as the United Kingdom. 

The United Kingdom share of the Commonwealth imports of 
competitive manufactured merchandise (1914-15) was 64'9 per 
cent, We make the following extracts :— 


IMPORTS FROM ALL COUNTRIES (1914-15). 


. enemy countries regaining trade which they have lost on account 


of the war, but as this is a matter so much bound up with questions 
of tariff, national treaties and future, disoussion of terms of peso, 
theyihave found it difficult to formulate any definite 
The following resolution was unanimously adopted and copia 
have been forwarded to the Prime Minister, the Attorney-General 
n ne Minister of Trade and Customs, and also published is 
the Press :— l 


That the Exeeutive Council of the Australian Association of British Mase. 
factarers and their representatives, bearing ia mind the fact that countries 
at present at war wito the British Empire are certain to make strentog 
efforts to recapture trade which they have lost during tbe war, wish $e 
impress on the Government of the Commonwealth of Australie the secessity of 
taking suck stepe as will absolutely prevent the importation of German and 
Austrian goods after the declaration of peace. 


The Association bas strongly urged the necessity of the British 
Government and British financiers, stipulating in regard to all 
fature loans granted to, or underwritten for, Colonial Governments, 
that all money loaned must be spent within the Empire, and not, 
n: has so frequently been done in the past, paid away to foreign 

rms. 

The policy of the Association in endeavouring to obtain pre 
ferential treatment for goods of British manufacture has been 
persistently pushed on every possible occasion. The Cabinet of 
the New South Wales Government has decided that a 10 per 
cent. preference shall be extended to goods or material of local, 


. Crass, Total. Preference. Non.Pref. British or Empire manufacture as against those of other countries. 
Metals—Manntactared .. 29441198 49421008 £18415 [t was also decided that such margin of preference shall be 
di Misoallanccus manufactured 9,886,008 2,888,508 15 inclusive of any preferential Customs duty that mey obtain in the 
x . a oem HIM Peer case of the particular material affected. All Government depart- 
India-rubber, and manufactures of Me 481,811 481,811 = ments and corporate bodies operating under the egia of the 
Instrumente, scientific, surgical, &o. 543,163 388,384 155.079 Government have been asked to give effect to this policy forthwith. 
: ANALYSIS OF IMPORTS, 1914-15. 
— Unrrgp Kincpom.--———, Britisn Dominions & Possrssions. — Uxrren 8GTATES. ^ 
CLASS. Total. Preference. Non-Pref. Total. Preference, Non-Pref. Total. Preference. Non-Pref. 
£ % £ "v 2£ 9 £ L £ «x 3 n5 £ % £ x 
Metals—Manufactured .. 6,789,184 71:9 6,787,508 740 1,681 8'8 806,924 32 806,294 82 —  — 1,717,099 151 1,710,904 18/1 6,895 Wit 
T Machinery ay z% Si 1,988,409 59:9 1,988,4(9 52 — — 122,279 82 192979 39 — — 1446.744 879 1,466,744 87 — — 
is Miscellaneous manufactured .. 1,691.967 f 6 1.691.957 686 — — 231.147 8'8 941,147 8&8 — — 715.689 M7 715.624 941 15 — 
36 Bars, rods, blooms ad ee 8 728.672 78°0 728.672 78:0 — — 4,698 5 4,698 5 — — 116.887 194 11587 124 — — 
j Pig and inget .. - os og 162.176 628, 162,357 68:0 9,819 59:1 59,018 998 68,150 94:0 868 51 25,830 10:0 21,074 8" 4.756 Wk 
Indis-rubber—and Manufactures ot. 214,929 446 214,039 440 — — 986.708 76 86.703 76 — — 118.669 946 118 669 UG — — 
Instruments—8cientiflc, surgical, &o. 267,001 4729 182,994 4T1 74,067 477 8610 ‘6 8,031 7 589 3 990,819 406 156,739 40°3 64,04 3 


A copy of the annual report of the Association for 1915 is also 
before us. It shows that the number of members has increased by 
35 to 270, of whom 134 are British manufacturers and 136 repre- 
sentatives of British manufacturers. The principal subject 
referred to is that of the Federal Income-Tax, a new tax to be 
im in addition to those previously in existence. ` 

“The Federal Act imposes a tax on persons selling goods in 
Australia on acoount of persons not resident in Australia, or on 
account of companies not registered in Australia, and lays down 
that the principal shall be deemed to have derived from such 
sales a taxable income of 5 per oent. upon the price at which the 
goods were sold. The person selling the goods is made personally 
liable for the payment of the tax if he disposes of or parte with 
any fund or money out of which the tax could legally be paid. An 
amending Bill was later introduced which provided that goods 
shall be deemed to be sold in Australia on account of a person not 
resident in Australia or of a company not registered in Australia if 
any person in Australia receives a commission in respect of the 
sale of the goods or is paid a salary for obtaining orders for, or for 
influencing the sale of, the goods, During the passage of this 
amending Bill through the House, your Executive Counoil waited 
on the Secretary to the Prime Minister as a deputation, and pro- 
tested against the unfairness of these provisions, pointing out that 
the British manufacturer who is sufficiently progressive to have 
an agent or representative in Australia who employs labour, pays 
taxes and generally contributes to the welfare of the country, 
would have to pay this tax on all business done by or influenced 
through his agent or representative, while the British manufac- 
turer who is content to merely sell to some London merchant or to 
people in Australia by means of distributing catalogues through 
the post, would entirely escape taxation, and would thereby obtain 
a trade advantage over his more progressive competitor. Farther, 
the fact that British Manufacturers require every assistance at the 
present time was accentuated, and that they already have to pay 
very heavy British Income-Tax on the profit on all goods manu- 
factured at their works, whether sold at home or exported over- 
seas. . The Prime Minister insisted that as the whole purpose of 
the Act is to obtain revenue, he could not agree to sacrifice that 
which would be levied under the provisions to which exception was 
taken, but after & lengthy debate he finally agreed to an amend- 
ment which exempts the agent from personal liability in respect 
of business done before June 30th, 1915, and also confines such 
personal liability to tax in respect of goods sold by the agent. 
The Prime Minister further undertook that the subject would be 
brought up by the Government for further consideration before 
the provisions as to the personal liability of agents come into 
operation, so that the matter will be discussed again by the 
House when the rates for next year are fixed probably about 
April or May, 1910." 

The Executive Council of the Association have again placed 
their views before the Federal Government in writing, and have 
lodged an application for a date to be appointed for a deputation 
of members of the Association to wait on the Treasurer. 

The Executive Council have on several occasions had before 
them suggestions tbat some steps ehould be taken to prevent 


Electrical Trade in the Caucasus.—H.M. Consul at 
Batoum says that the electrical trade is a branch of British indas- 
try that might very profitably be developed in the Caucasus. 
Until the outbreak of war, and for some time after, the electrical 
engineering appliances and materials required locally came prin- 
cipally from Germany. If the intention to capture German trade 
under this head is to be realised, British manufacturers shoald 
take advantage of the present opportunity to prepare for the com- 
petition that will exist after the war, The needs of the Oaucasus 
in all manner of electrical appliances from the smallest to the 
largest are indeed very great, and when normal conditions are 
resumed there is no reason whatsoever why British sources of 
supply should not be preferred to those of Germany. The quality 
of the articles produced Ín the United Kingdom is admitted in the 
Caucasus to be superior to that of German-made goods, but the 
question of price will have to be studied closely together with that 
of the terms of payment. In March this year most supplies were 
almost exhausted. The Consul says that if we are to successfully 
compete with German firms our manufacturers should enter the 
field now, if only for the purpose of making preliminary arrange- 
ments. Our travellers should speak Russian, and carry Rassian 
prioe liste, with prices worked out in roubles at the current rate of 
exchange. Manufacturers of other countries are very alert jast 
now in the Russian markets. 


Trade with Serbla.— Dr. Svotosar Groich, speaking 
on Apglo-Serbian economic and political relations, at the London 


. Chamber of Commeroe, said that by freeing herself from the coa- 


trol of the Central Powers, Serbia would have to solve a very 
important and difficult economic problem, and she hoped and ex- 
pected that England would give her adequate assistance in tbis 
work. British commercial influence in Serbia had hitherto bern 
far too inadequate. The radical changes of conditions after the 
war, and the acquisition of direct commercial communication by 
sea, would enable England to ocoupy the predominant position 
hitherto held by the Central Powers in Serbia. To encourage 
Anglo-Serbian trade, it was necessary to organise a few Angic- 
Serbian commercial and industrial syndicates of well-known and 
experienced business men of both nations.— Times. 


Dissolutions and Liquidations.—BrsgNers ELW- 
TRIC Co., electrical engineers and contractors, 55, Berners Street, 
London, W.—Meesrs, C. J. Heffer & F. E. Bayley, have dissolved 
partnership. Debts will be attended to by the Berners Electric Oo. 

CEDES ELECTRIC TRAOTION, LTD., London.—First meetings of 
creditors and contributories, May 19th, at Carey Street, W.C. 

M. & G. TRUCK AND ENGINEERING Co., Ltp.—This Company 
is winding up voluntarily with Mr. C. Cooper, 30, Moorgate 
Street, E.C., as liquidator. A meeting of creditors is called for 
May 17th, at 14, Old Jewry Chambers, E.C. 

ARDWICK ELECTRIC REGULATOR Co., Ltp.—A meeting is 
called for Jane 9th, at 67, Princess Street, Manchester, to hear ab 
account of the winding up from the liquidator, Mr. J. W. 
Shepherd. 
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Bankruptcy Proceedings.—W. C. WIL», electrical 


engineer, Halifax.—Trustee (Mr. W. Durrance), released May 5th. : 


Trade Announcement.— Owing to increasing search- 
light work and Jamp-lowering gear business the LONDON ELEOTRIC 
FIRM, of Croydon, require additional space, and they are building 
a new works at Brighton Road, Croydon. 


Electrical Imports to the Argentine Republic.— 
According to a recent official return, the importa of electrical goods 
into the Argentine Republio, during last year, only attained a value 
of £751,009, as contrasted with £1,405,000 in 1914. 


Book Notices.—77e Erporler's Handbook and Glossary. 
By F. M. Dudeney. London : SirIsaao Pitman & Sons, 5s. net.— 
The author had begun his work before the outbreak of war, and he 
has adhered to his original plan of preparing & permanent hand- 
book to the export trade, resisting the temptation to point the 
commercial lessons of the war, about which so many other authori- 
ties are writing and speaking to-day. The book is intended to give an 
exposition of the principles and methods of export business which 
will assist British manufacturers and merchants who determine to 
secure a larger share of the world's trade. It consists of some 40 
chapters, a glossary of abbreviations and terms used in export 
trade, and inset there are many useful specimen shipping docu- 
ments, euch as advice notes, bills of exchange, bills of lading, 
Consular invoices for different countries, Customs specifications, 
certificates. of origin, a marine insurance policy, and so forth. It is 
an instructive and educative work throughout, and should be 
valuable to exporting firms and their employés, especially at a time 
when it is recognised that there is room for improvement in the 
commercial training of the younger generation who will have to 
play a large part in the maintenance and extension of our Colonial 
and foreign trade after the war. Among the matters dealt with in 
the courae of its 40 chapters are:—The advantages and general 

principles of export trade; the indent; types of overseas 
importers ; the native importer; the merchant shipper; the 
export agent; manufacturers’ oversea representatives ; travelling 
representatives; export advertising; a summary of methods to be 
followed in order to secure export trade, The author proceeds in 
the second part to discuss and describe such matters as financial 
machinery, bills of exchange, credits and terms of payment, and 
in Section 3 he tells how to quote to oversea buyers, how to pre- 
pare export catalogues, emphasiees the wisdom of giving metric 
equivalents in all quotations, classifies the weights and measures 
systems of different countries, and handles such pointe assampling, 
packing, marking, and methods of shipment. In the fourth 
section the subjects covered include freight, bills of lading, 
demurrage, marine insurance, Consular invoices and certificates of 
origin, Customs requirements, consignors’ and consignees' liability, 
&o. Inseveral places the author refers to the important part which 
must be played in certain markets by the technical representative 
who is able to supplement the efforts of the commeroial or sales 
representative, especially in connection with mining and electrical 
machinery and other engineering classes of exports, He appre- 
ciates the importance of adequately compensating the right man, 
a direction in which British manufacturers have, unfortunately, 
played too often into the hands of the Germans in past days. One 
of the most interesting chapters in the book, so far as we are con- 
cerned, is that in which emphasis is laid upon the great part which 
must be contributed by reputable export trade journals. The author 
says that the solid basis of any general export advertising campaign 
must be the specialised export trade journal—systematically 
reaching oversea buyers who can be got at in no other way. He 
remarks that there are comparatively few, even of these, which 
can honestly claim effectually to fulfil their purpose, but those 
which really do offer sound value for the advertiser's money, are 
undoubtedly among the most potent levers available for creating 
and extending export connections. He proceeds to remark that 
figures of circalation are not to be regarded as the gauge of value 
in regard to the more respectable export publications. These 
of ‘en refuse to divulge such figures, knowing that the true test is 
quility rather than quantity, “which latter any mushroom print 
can guarantee, and even provide, without the advertiser being one 
jot the better for it.“ The only circulation worth considering is 
that which covers the bund fide wholesale importers in a given 
market or marketa.” Elsewhere, in discussing the want of co- 
operation between commerce and finance in pursuit of export 
business, he advocates an adaptation of our present system to the 
needs of tbe times. Tera is a chapter on How the Government 

Helps Manufacturers in which the part played by the Board of 

Trade in placing ort trade information at traders’ disposal is 

more fairly dealt with tnan issometimesthecase. From the foregoing 

summary of the contents it will be observed how complete a wo. k 

on the subject Mr. Dudeney has set himself to produce. He has 

brought together a vast amount of most useful information in a 

very well-arranged form, and the book deserves, and, no doubt, 

will have, a ready sale among the commercial community. 

" Proceedings of the Physical Society." Vol. XXVIII, Part 3. 
April 15tb, 1916. London: Electrician Printing and Publishing 
Co., Ltd. Price 4s. net. 

Telegraph and Telephone Journal. Vol, If, No. 20. May, 1916, 
London ; G P.O. North, the Editing Committee. Price 3d. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXV, No. 4. April, 1916. New York; The Institute. 
Price $1. 

“Sience Abstracts.” A. and B. Vol. XIX, Part 4. Ap' il 25th, 
1916. London: E & F. N. Spon, Ltd. Price 1s. 6d. each net. 

„Mechanical Engineers’ Pocket Book." By W. Kent. London: 
Chapman & Hall, Price 21s, net. 


"Anglo-Russian Trade: Exposure of the Russian Ohamber of 
Commeroe in London." London: Daily Chronicle Offioe, Price 6d. 

The French Exporter is a new monthly journal for the defence 
and the expansion of French interests.” It will appear separately 
in the English and French languages. A number of interesting 
illustrated articles on such matters as the Lyons Fair, the 
Economic Conference, French automobile and carriage trade, &c., 
appear in the April number, a copy of which is before us. Price 
1 fr. per copy ; published at 24, Boulevard des Italiens, Paris. 


International Company Law.— According to the 
Manchester Guardian, Sir John 8. Randles, M.P., chairman of the 
Commercial Committee of the House of Commons, moved at the 
Congress, in Paris, of the Commercial Committees of the Allies’ 
Parliaments: That a reform of company law amongst the Allied 
nations is very desirable, with a view to enable business men of the 
Allied countries to buy and sell more freely.” Money, said Sir 
John, lacked nationality ; it went where it could find a congenial 
and profitable field. While money, however, was cosmopolitan, 
national boundaries remained, and a company was often under two 
jurisdictions, with an inevitable conflict of laws. The moment was 
ripe for the enunciation of an agreement upon leading principles 
of joint-stock company law such as could be accepted by virtually 
all European nations, and would be of incalculable convenience to 
all who were engaged in company enterprise, in addition to afford- 
ing an inestimable stimulus to the investment of further active 
funds in this form of enterprise. 


LIGHTING AND POWER NOTES. 


Accrington.— VEAR'S Workinc.—There was a loss of 
£3,410 on the working of the Council's electricity undertaking 
during the past year, as against £3,670 in the previous year. The 
income was £35,247, and the expenditure £38,657. 

The Tramways and Electricity Committee has decided to enter 
into a five years’ agreement for an additional supply of current to 
the Calico Printers' Association. 


Australia.—H ypRo-EnLECTRIO ScHEMES.—A series of 
proposals for the generation of eleotric power by the utilisation of 
waterfalls in various parts of New South Wales is to be submitted 
by the Government to the Public Works Committee, The principal 
proposal is in connection with the overflow from the Burrinjuck 
dam, and would cost about £100,000 ; it would provide power and 
light in many towns and districts. 

The Upper Olarenoe River would provide a hydro-electric scheme 
at a cost of £25,000. 

The schemes have been tentatively recommended by engineers as 
the result of inquiries set on foot by the Government about 
18 months ago. 

The Sydney City Council, on May 1st, commenoed the supply of 
electricity to Lane Cove (North Sydney) Municipal Council. 

Additional plant is being installed in the rolling mill of the 
steel works of the Broken Hill Proprietary Co., Ltd., at Newcastle, 
N.S.W., and, in order to supply the necessary power, a further 
1,000-K w. set is being added to the electrical generating plant. 


Belfast.— VEAR's WORKING. — For the year ended 
March 31st the net profit on the Corporation electricity under- 
taking—aocording to the Northern Whiq—was £17,000, this being a 
record. The highest previous surplus was £13,175. The total 
receipts were, roughly, £115,000, aud the expenditure amounted to 
£68,579. The output sold for lighting and power, exclusive of 


‘tramways supply, was 9,149,000 unite, as against 8,193,000 unite 


in the previous year; the tramways supply was 3) per cent. less 
than in 1914-15. The excellent result is attributed to the growing 
power supply, coupled with the recent increase in price. 


Blackpool. — ANNUAL Estimates. — The electricity 
department's estimated income for the present year is £46,200, and 
the expenditure £26,925. Gross profit is estimated at £19,275, 
but capital charges will absorb £17,275, leaving an estimated 
surplus of £2,000, as compared with a surplus for the year just 
closed of £2,478. The estimated receipts are up by nearly £2,000. 
During the last three years there have been 1,028 new consumers. 


Bootle.—PRicE INCREASE.—Às8 from June 30th next, 
12} per cent. is to be added to the charges for electricity for 
lighting, power, and other purposes, except in cases where special 
agreements limiting the charges for electricity exist. 


Bo'ness.— Loan Sanction.—The T.C. has been notified 
by the Secretary for Scotland that he is prepared to sanction the 
borrowing of an additional sum of £12,000 for the extension of 
the electricity undertaking, subject to the condition that one- 
twentieth of any sums borrowed under the sanction is paid off, or 
get aside, to a sinking fund annually. The Council has approved 
of the terms of the letter, and has agreed to ask the National 
Electrical Construction Co. to submit the particulars of the modified 
scheme, with estimates, for the acceptance of the Council. 


Bury.— Year's Workinc.—The profit for the past year 
on the Corporation electricity undertaking was £2,003, £1,000 of 
which is to go to the relief of the rates, and the balance to the 
reserve fund, 
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Carnarvon.—Loan Sanction.—The T. C. has received 
the sanction of the L.G.B. to the borrowing of £2,680 for addi- 
tional plant at the electricity work». 


Chile,—4A decree has been issued granting permission 
to Don Horacio Urrutia Gundian to install electric light and power 
systems in the towns of Illapel, Salamanca, and Vicuna.— Board 
of Trade Journal, 


Continental,—SwiTZERLAND. — An influential Swiss 
electrical concern is the Columbus Electrical Society, formed some 
years ago at Glarus, It is associated with the Brown- Boveri group 
and possesses 75 per cent. of the capital of the Italo- 
Argentine Electrical Co., of Buenos Aires, which enjoys a con- 
cession similar to that of the Deutsche Ubersee Elektricitiite 
Gesellschaft, and bas secured a number of private, municipal and 
State contracts. The Italo-Argentine Co. holds the majority of 
the shares in the electrical companies in the Argentine cities of 
Dolores, Oourientes, and Pergamino. 


Cumberland.—The C.C. has granted the Cumberland 
Waste Heat Owners’ Co. permiesion to cross the Whitehaven, Egre- 
mont, and Oleaton Moor, and Egremont Main roads with electric 
cables, provided they dre placed underground. Objection was 
taken to overhead lines on the ground of danger to the public in 
rough weather. 


Dartford.—INcREASED ASSESSMENT.—The Assessment 
Committee has increased the assessment of the electricity under- 
taking from £450, rateable value, to £1,700, and the refuse 
diri from £166 to £300. Notice of objeotion has been 

ged. 


Greenock.—PrANT INAUGURATION.— Last week, a new 
5,000. KW. Westinghouse- Rateau turbine set was started up at the 
Dellingburn power station, this being a duplicate of the one 
i two yearsago. The alternator is of the totally enclosed 
self-ventilated type with compensating windings. In the course of 
some remarks at the inauguration ceremony the convener men- 
tioned that the output of the works in 1913-14 was 11,000,000 
units, while it was expected that the present financial year would 
show an output of considerably over 20,000,000 unita. 


Horwich.— The U.D.C. has consented to the Bolton 
T.C. supplying-energy to a consumer in the urban area, on condi- 
tion that other applicants will be supplied. 


Hove.—Wak BONUSES.— As a result of a petition from 
the employés of the Oorporation electricity department, it has 
been decided to grant various members of the staff an extra war 
bonus of 3s, in addition to the present bonus of 2s, per week.— 
Sussex Daily News. 


India.—ArL-ELEcTRIC CoLLIERY.—The Burelia Col- 
liery of Messrs. Bird & Co. is the only entirely electrical colliery in 
India. Two groupe of two shafts have been sunk, the power being 
supplied from a station at the Chichuria pits equipped with two 
300-H.P. Belliss-Siemens generating sets. Four similar electric 
winding engines are installed, each driven by a 25-H.P., 500-R. P. M. 
motor, and having a capacity of 200 tonsin eight hours, using 
single 15 owt. tub cages. One pump is installed at each dip shaft 
with a capacity of 6,000 gallons an hour against a head of 320 ft. 
Four additional three-throw dip pumps on trolleys are also in 
use, Two Turbon fans are to be installed, one at Ohichuria and 
one at Dahooka. 

A ropeway in two sections is provided, to connect the two col- 
lieries with the screens, and this is driven by a 60-H. P. motor. 


Llanfyllin.—Mr. R. A. Jones, who has completed an 
E.L. installation for the town, has offered to undertake the public 
lighting at £2 per lamp per annum. This, compared with the 
present cost of gas lighting, will ensure an annual saving of £30, 
The T.C. has decided to consider the matter at a special meeting. 


London.— HAMMERSuTTRH.— The Electricity Committee 
recommends the Council to conclude an agreement with the 
Osram-Roberteon Lamp Works, Ltd., for a supply of electricity to 
Brook Green Works for a period of four years from April lst, 1916, 
and afterwards, subject to determination by six months’ notice, 
at 8d. per unit. The minimum guaranteed payment to be £5,000 
per annum, representing 1,500,000 unite. 

FULHAM.—Owing to the difficulty of obtaining adequate sup- 
plies of water from the river for condensing purposes in connection 
with the Council's electricity undertaking, owing to low tides and 
other causes, the Electricity Committee recommends that the cir- 
culating water pipes be extended further into the river, at an 
estimated cost of £1,500. The work can only be carried out during 
the summer. 


BATTERSEA.—Owing to the increase in the demand for 
electricity in the Nine Elms and Church Road districts, 
the Electricity Committee recommends the adoption of the acheme 
of the electrical engineer providing for a sub-station at Nine Elms, 
with a rotary converter, which, with mains, will cost £3,723 ; also 
for additional transformer and switchgear in the New Road 
sub- station. at a cost of £875, and an additional feeder cable at a 
cost of £780. 

On Wednesday, last week, an inquiry, lasting six hours, 
was held into the application of the Charing Cross Elec- 
tricity Co. to be allowed to increase ite statutory charges 
during the war. The City Corporation, the L.C.C., the Port of 
London Authority, and about 30 private consumers appeared to 
oppose the application.—City Press, 


BETHNAL GREEN.—The B.C, has given notice to the Stepney 
B.C. of the commencement shortly of the supply of electricity in 
Bethnal Green. 


Middlesbrough.—Burk SurPLT.— The Cleveland and 
Durham County Electric Power Co. has approached the Corporation 
with a view to advancing the price of energy temporarily by 

„15 per cent., as from January let, 1916, until six months after the 
termination of the war. The matter has been left with a Sub. 
Committee pending a proposed meeting of the principal consumers 
of the Power Co. 


Middleton.—Price INcREASE.— The charge for elec- 
tricity for lighting bas been increased by id. per unit, and for 
power purposes by 124 per cent. 

Neweastle-under-Lyme.—T'RicE INcREASE.—O wing to 
the high price of fuel, the T.C. has increased the tariff for general 
electrical lighting by 5 per cent. ; for power, by 1644. per cent; 
cinemas, increase of 10 per oent. on lighting, and of 20 per cent. 
on power; North Staffe. Railway Co., increase of 20 per cent. on 
power; Messrs. Hammond's mills, increase of 10 per cent, on 
power. 


Rochdale.—Prorosep Loan.—The Gas and Electricity 
Committee has recommended that application be made to the 
L.G.B. for sanction to borrow £60,900 for extensions to buildings 
and plant at the electricity works, The T.O. has decided to call a 
special meeting to discuss the matter. | 


Salford.—BULR SurPLy. — The Council last week 
adopted a recommendation of the Electricity Committee varying a 
resolution of February last relative to the supply of' electricity in 
bulk, by agreeing not to require the Lancashire Electric Power 00. 
to supply a demand of over 2,000 Kw. unless the company has the 
necessary plant available, and isubject to reasonable notice being 
given by the Corporation. il 


South Africa.—The Boksburg T.C. has had under con- 
sideration gn offer from the Victoria Falls Power Co. to supply 
the town with electricity under à 15 years’ contract. Apparently 
the town has spent £13,000 on electric plant and buildings, and, if 
the offer is accepted, it will be necessary to dispose of the plant at 
au estimated loss of £4,300; it will also be necessary to spend 
£500 in connection with the proposed supply ; assuming that the 
proposed supply costs an average of 1°25d. per unit, the addition of 
financial charges on the amounts above mentioned would bring 
the cost to 1°43d. per unit. 


South Lancashire.—4A correspondent informs us that 
the completion of the equipment of the Hulton Colliery Co.'s new 
pits at Huyton is being hindered by the difficulty in obtaining 
eri of the equipment for the electric winders which are to be 
installed. 


Torquay.—The Corporation Electric Light Committee 
has deferred consideration of the proposed increase in the price of 
current to the Tramway Co. until the expiration of the company's 
year of account in August next. 


Walkden.—4A new generating station has been com- 
pleted at Lord Ellesmere's Mosley Common Collieries, in which 
exhaust steam turbine and air-compressing plant is installed: 
generating stations have also been erected at the Bridgewater and 
Ashton Field oollieries. 


Warrington.—Loan Sanctiox.—The L. G. B. has sanc- 
tioned the borrowing of £9,536 for extra boilers at the electricity 
works, and has authorired the work to be put in hand. 


Wigan. — Proposep Extensions. — The T. C. bas 
adopted a scheme of electrical extensions based on the recommen- 
dation of Mr. H. Dickinson, city electrical engineer of Liverpool. 
Application is to be made to the L.G.B. for sanction to the bor- 
rowing of £53,920 in connection with the proposal, which 
involves the installation of new boilers, turbine plant, &c. 


Wolverhampton.—Loan Sanctions. — The G. B. 
bas sanctioned the borrowing by the Corporation of 84. 000 for 
the laying of mains and £2,000 for sub-station equipment in oon- 
nection with the electricity undertaking. The Eleotricity Com- 
mittee has entered into an agreement to supply the works of 
Arcorundum Abrasives, Ltd. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The last year’s accounts of the Corpora- 
tion tramways show total receipts amounting to £29,393, compared 
with £27,850, and working expenses amounting to £19,498, against 
£16,438 in the previous year. The passengers carried totalled 
4,811,331 ; the traffic revenue per car-mile was 12:86d., and the 
working expenses 8'67d. 


Bacup.— Representatives of the Bacup Tramways Com- 
mittee and the Rawtenstall Corporation are to meet to discus 
questions relating to tramway stages and fares upon the 
suggestion of the Rawtenstall Corporation. 

The Corporation has approved draft tramway rules and reguls- 
tions, as amended by the L G B 
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Belfast, Year's WoRKING.—Àt the quarterly meet- 
ing of the Corporation the annual statement of the tramway 
accounts, the details of which were given in these notes last week, 
was approved of after much criticism. Councillor Daff said that 
he did not think that a surplus of £5,000, was enough when other 
systems gave from £50,000 to £70,000. 


Birkenhead, — FEMALE LABOUR. — Some criticism 
having been made recently regarding the work of the women car 
conductors, Mr. Halsall (chairman of the Tram ways Committee), 
made a statement at a meeting of the T.C., on May 3rd, to the 
effect that the women were doing their duty very satisfactorily. 
Inspectors had been specially employed checking the women con- 
ductors’ pay-sheets on the rontes during the hours of the heaviest 
traffic, and it was found that very few fares had b3en missed on 
the cars. The management were satisfied with the work of the 
conductors, 

Blackpool.—The Easter traffic returns on the Cor- 
poration tramways were remarkable. They were only £100 short 
of an absolute record, being £3,380, as compared with £3,480 in 
1914, which was £800 better than any preceding year in the history 
of the department. 

A statement has baen prepared showing estimated receipts on 
the tramways for next year of £76,000, and expenditure amount- 
ing to £46,200, leaving a gross profit of £29,800. Capital 
charges will absorb £19,800, leaving an estimated surplus of 

£10,000. For the year just closed the estimated surplus was only 
£2,500, but the actual surplus was £16,500. 


Bolton.—ELectric VEHICLEs.—The T.C. has agreed 
to a recommendation of the Electricity Committee that an eleotrio 
charging station for battery vehicles be installed at Spa Road 
works; also that the attention of the various Committees of the 
Corporation using vehicles be drawn to the enormous advantages 
to be gained by substituting electric vehicles for other types, aud 
that a deputation from the Electricity Committee confir with 
those Committees on the subject. 


Bradford.—ELECTRIC VEHICLES.—The Electricity Com- 
mittee proposes to purchase an electric battery vehicle for oonvey- 
ing coal from the railway yards to the electricity works, and ashes 
from the works to available tips. The authorities will be able to 
compare the advantages of this vehicle with the railless trolley 
10-ton conveyance which the tramway department has put 
on the streets to help local industries to overcome transit difficultie’. 

The Sheffield Independent states that the new vehicle on the 
railleas trolley system, which is to inaugurate a service of goods 
haulage on the tramways made ite appearance on Monday 
last; it took a 2-ton load to Wibsey, running at the speed of an 
ordinary tramoar when in touch with the overhead wires, and at 
the same time accumulating power for use when leaving the tram- 
way routes. It will be regurlaly used for the purpose of conveying 
wool from railway depots to the various warehouses in the city, 
and will greatly ease the strain caused by the shortage of ordinary 
cartage facilities. 

Dublin.—Gangs of men are making good the damage 
caused by the rebel outbreak of Easter week. The damage done 
to the tramway system appears to have been erated, as by 
the end of last week the power station and the distribating 
stations were virtually working as usual. Some damage was done 
to the rolling stock, as some of the cars were seized by the rebels 
to form parte of street barricader. The electric lighting, &o., in 
Sackville Street is, of course, badly damaged owing to the havoc 
wrought by the rebels, fires, and the artillery bombardment. 

The Dublin and Lucan Electric Railway, notwithstanding the 
danger prevalent in the neighbourhood of Conyngham Road, was 
able to maintain a complete service of cars. The manager reports 
that during one period, hundreds of bullets passed over the com- 
pany's buildings, though no material damage was done. 


Gateshead-on-Tyne,—The question of paving in con- 
nection with the tramway doubling on the Bensham route is being 
discussed iby the T.C. and the Tramway Oo., the latter disagreeing 
with the Council’s requirement that it shall pave margins at the 
road side, i 

Glasgow.—The receipts from the Corporation tramways 
last week totalled £23,152, which is the highest amount yet 
received during a normal week, 

The Sub-Committee on Tramways Finance bas agreed to recom- 
mend that the depreciation for the current year be at the same 
rates as for the preceding 12 months. 

The Tramways Committee has decided to recommend that the 
him and properties of the department be insured against air- 
craft risks, 


Halifax.—The Tramways and Electricity Committee has 
been authorised by the Council to carry out extensions at the 
Skircoat depót, at an estimated cost of £2,700. 

Nottingham.—The Corporation tramways, gas, and 
electricity undertakings have contributed £60,350 this year to the 
relief of rates, as compared with £71,000 last year. 

Salford.—YeAR's WoRKING.—At a meeting of the T.C. 
last week, Ald. Linsley. chairman of the Tramways Committee, 
said the Committee had a net balance of £18,000 on the year's 
working of the tramways, and it was proposed to borrow £4,000 
from the reserve fund in order to oon ribute £22,000 to the relief 
of the rates. 

Stretford.—The U.D.C. is applying to the B. of T. for 
un extension of time for the completion of the construction of 


a 


lines authorised by the Stretford Light Railways Order, 1906, and 
the West Manchester (New Lines, &c.), Order, 1906. 


Sheffield.—The Corporation tramway receipts during 


. the Easter holidays totalled £11,439, an increase of nearly £3,000 


as compared with the previous year. | 

U.S. 4. — The Brooklyn Rapid Transit System has 
recently introduced an articulated car made up of two single-truck 
cars and a low floor vestibule for its street lines, This type of 
car is really of an experimental character, and data as to ite work- 
ing will be collected over a number of lines. The complete car 
is 62 ft. 10 in. overall, comprising the centre vestibule 13 ft. long, 
two cat bodies each 20 ft. long, and two end platforms each 
4 ft. 10 in. long. The car is fitted with a motor-driven coin 
register in the centre entranoe vestibule, and the latter is provided 
with pneumatically-operated doors. 

CH10AGO-MILWAUERE ELECTBIFICATION.—The Chicago, Mil- 
waukee and St. Paul Railway was expecting to inaugurate elec- 
trical operation oa the second section of its electrified die- 
trict about April 15th. The road has been operated electrically 
since last Dacember between Three Forks and Deer Lodge, Mont., 
a distanoe of 115 miles, and the new electrified section comprises 
that part of the road between Harlowtown, Mont., and Three 
Forks, a distanoe of about 113 miles, This will make a continuous 
piece of electrified railroad for both heavy freight and passenger 
service for a total distance of some 228 miles, 

The new electrical equipment having been in service through- 
out the winter months, Mr. C. A. Goodnow, assistant to the 
President, has authorised the statement that the results of the 
electrification have in every way exceeded their expectations. At 
times when the severe cold weather was reriously impeding opera- 
tion by steam the electric locomotives were moving without any 
trouble. The new equipment has given satisfaction not only with 
respect to tonnage handled and the mileage made, but also with 
respect to regularity of operation and freedom from failures. One 
electric locomotive is the place of four steam engines and 
promises eventually, at full efficiency, to supplant even a larger 
proportion of steam locomotive power. Moreover, the electric 
locomotive haudles its full tonnage at 15 to 16 miles per hour as 
against 8 or 9 miles per hour by steam. The mileage of the heavy 
trains drawn by electric locomotives is 200 in 21 hours, which 
compares with 114 miles by steam locomotiver. On the 115 miles 
now operated electrically, 24 steam locomotives, Mallet and other 
heavy types, have been released already by the nine electric loco- 
motives which are now in service, and the trains are moved more 
quickly and cheaply. The maximum loads will be 3,000 tons over the 
mountains, 3,450 tons between Deer Lodge and tbe mountains, and 
4,500 tons between Bitter Root mountains and Deer Lodge. These 
trains will be handled with one engine except for short stretches 
where a helper will be used. A rough estimate is made at present 


. that repair costs on the electrio locomotives will amount to 


about one-half the expense of the steam locomotive. The regene- 
rating braking feature ie working as satisfactorily as are other 
features of the equipment. It is possible to dispense with the air 
brake entirely in ordinary operating, thus avoiding heating and 
pos:ibly broken wheels, and the excessive wear of brake shoes, 
with a stopping of the freight trains every 10 or 12 miles to cool 
wheele,— Railway Review. 


Wigan.—VEAR'S WorKING.— There was a profit on the 
past year’s working of the Corporation tramways of £663. 


TELEGRAPH and TELEPHONE NOTES. 


Dublin.— During the recent rising in Ireland, the rebels 
neglected to cut the Stock Exchange telephone wires; had that 
been done, Dublin would have been isolated and the troops at the 


Curragh would not have been warned in time. Fortunately, some 


of the military got to the Exchange on Easter Monday in time to 
protect it, arriving exactly three minutes before the rebels came to 
oat the connection. 


Telephone for Forest Rangers.—A portable tele- 
phone, made of aluminium and weighing only 25 1b., the 
invention of a U.S. forest officer, R. B. Adams, will be part of the 
regular equipment of patrolmen in the U.S, National Forests 
during the coming season; it is regarded as a great improvement 
over the set formerly used, which weighed 10 lb. A field man 
equipped with this telephone, a few yardsof light emergenoy wire, 
and a short piece of heavy wire to make the ground connection, 
can cat in anywhere along the 20,000 miles of Forest Service 
telephone lines and get in touch with the headquarters of a super- 
visor or district ranger.— Electrical Review and Western Elec- 


trician, 


Trans-Atlantic Wireless Telegraphy. — Marconi's 
Wireless Telegraph Co., Ltd., anuounces the resumption of the 
deferred night and week-end letter services, which were suspended 
recently owing to the trouble in Ireland, and their traffic can now 
be expeditiously handled, as their land-line communication with 


the high-power trans-Atlantic wireless station in Ireland is 


restored. 

Wireless Telephony.—Mr. Daniels, Secretary of the 
United States Navy, has communicated, by means of a wireless 
telephone, with the commander of a battleship off the coast. This 
is the first time communication by wireless telephone between ship 


and ghore has been eetablished.— The Times. 
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Wireless on Aeroplanes.—According to the Daily 
Eepress, Mr. Marconi has succeeded in developing apparatus 
which makes it possible not only to transmit wireless messages, 


but also to receive them on aeroplanes, besides improving the 


reception on airships; he stated that the improvement would 


wireless communication more efficient, and would make it 
more difficult for the enemy to intercept our messages. Hitherto 
it has not been possible to receive messages on aeroplanes, on 
account of the noise of the engines, but this difficulty has now 
been overoome. Mr. Marconi considered that the Allies were 
ahead of the enemy in science as applied to wireless work, but not 
in organisation. He stated also that wireless telephony from 
aircraft was already feasible, and that not too much importance 
should be attached to the German attempts to jam the wireless 
between our warships at zea, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australla.—SypRET.— May 24th. N.S.W. Government 


Railways and Tramwaye. 
stores, Randwick.* 


Jane 20th. Sydnev Manicipal Council. Two-ton electric lorry. 
City Surveyor, Town Hall. 

MELBOURNE. — May 3let. Victorian Government Railways. 
rris ien for five years, First order, 220 transformers in six 
months. 


June 14th. Victorian Railways. Electric lamps and lampholders 
for signal system.“ 

Belfast.— May 24th. Electricity Committee. 
grate mechanical stokers. See “Official Notices" to-day. 


Canada. — May 15th. Ten knots of single- conductor 
submarine telegraph cable (107 Ib. copper, and 150 1b. gutta-percha 
per knot) with iron wire sheathing, for Canadian Government 
Telegraph Service, Department of Public Works, Ottawa.“ 


Keighley.—May 22nd. Wiring of Fever Hospital and 
Sanatorium, Morton Bankr. Specifications (10s.), Mr. H. Webber, 
Borough Electrical Engineer, Coney Lane. 


. Liverpool.—May 31st. Liverpool Overhead Railway. 
Twelve months’ supply of electrical fittings, Particulars from 
General Manager, 31, James Street. 


Manchester, — May 17th. Electricity Committee. 
Automatic coal-handling plant at Stuart Street station. See 
„ Official Notices" May bth. 

Alternating - current or direct-current motors, 200 B.H.P. capacity, 
at Stuart Street station. Specifications (£1 1s.), Mr. F. E. Hughes, 
Secretary, Electricity Department. 


New Zealand.—June 23rd. Oamaru Borough Council. 
Overhead mains and street-lighting equipment (Contract. No. 2) ; 
power-station equipment (Pelton wheels, alternators, &c.) (Contract 
No. 3); service meters (Contract No. 4); line transformers and 

ooessories (Contract No. 5).* 

PAHIATUA.—July 10th. Borough Council Overhead wires, 
poles, street lampe, gas engines, producers, dynamos, and auxiliary 
apparatus, accumaiatorse. Specifications from Borough Offices or 
E. J. Fenn, Consulting Engineer, Auckland.* 


Swindon.—May 30th. Corporation. Steam coal for 


the electricity works and waterworks respectively. See ' Official 
Notices " to-day. 


Wolverhampton.— May 19th. Corporation Electricity 
Department. Small coal Mr. S. T. Allen, Chief Engineer and 
Manager, Commercial Road (returnable deposit of £1 1a.). 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


16 600-volt p.c. motors for tramway 


Chain- 


CLOSED. 


Accrington,—Electricity Committee. Accepted tenders : 


Water-cooling tower. Lancashire Water Cooler Co. 

9,000-x w. turbo-alternator, with condenser, &c.—B.T.H. Co., Ltd. 
Boiler feed pumps.—J. P. Hall & Sons, Ltd. 

Feed water haater.—Holden & Brooke, Ltd. 

Modernising one set of mechanical stokers.— Bennis & Co., Ltd. 


Canterbury.—T.C. Repairs to economiser : Green and 
Co., Ltd., £130. 


Glasgow.—T.C. Tramways Committee. 
tenders :— 


Points and crossings and special junction work.— Hadfields, Ltd. 

Chilled.iron brake blocks (three months). —Miller & Co., Ltd. 

Steel axles (six months). - Glasgow Railway Engineering Co., Ltd. 

Steel tires (six months). — Brown Bayley's Steel Works, Ltd. 

Fire-clay goods (12 months).—Glenboig Union Fire-clay Co., Ltd.; Douglas 
Fire-brick Co.; Speirs, Gibb & Co. 


Keighley,—Corporation. Accepted tenders :— 
t Dorman, Long & Co.—Steel girders and steelwork for foundations for new 
6,000-Kw. turbo-alternator, £132. 
H. V. Robinson. Ltd.— Foundations for 5. 000. xw. turbo-alternator, £1,217. 


Recommended 


Meter Contracts.—The following contracts have been 
placed with the Electrical Apparatus Co. Ltd.:—Burnham and 
District Electric Supply Co., electricity meters for one year: 
Malvern U. D. C., electricity meters for one year; Leyton U.D.O, 
electricity meters for one year. 


Sunderland.—T.C. Tenders accepted on Wednesday : 


J. W. & C. J. SEN sews boiler-draught gauges. 
E. Green & Son, Ltd.—C.I. damper. 


General Electric Co., Ltd.—Six E. H. r. main boxes, 


Wolverhampton. — Electricity Committee. Accepted 
tenders :— 


J. E. Perry & Son.—To purchase and remove three Lancashire boilers, 
steel girder, and floorings, £656. 
Strachan & Henshaw.—Installation of ash handling plant, £515. 


FORTHCOMING EVENTS. 


Physical Society of London.—Friday, May 12th. At 5 p.m. Ab the 
Imperial Colicge of Sclence, South nsiogton, S. W. Pa on “The 
Latent Heats of Fusion of Metals and the Quantum Theory," by Mr. H. 8. 
Allen; Lenses for Light Distribution," by Mr. T. Smith ; The Choice of 
Glass for Cemented Objectives," by Mr. T. Bmith. 


Royal Institution of Great Britain.—Saturday, May 18th. At 8 p.m. At 
Albemarie Btreet, W. Lecture (Il) on " X-rays and Crystals: First Results 
and their Applications,” by Prof. W. H. Bragg, F. R. S. 

Friday, May 19th. At 5.90 p.m. Lecture on The Movements of the 
Earth's Pole," by Col. E. H. Hill, F.R.8. 


University College. London.— Monday, May 15th. At 5.30 p m. At Gower 
Street, W. OC. Lecture on The Manufacture of Nitrates from Air by 
Eleotric Power,” by Mr. E. Kilburn Scott. 

Tuesday, May 16th. At 6 p.m. Lecture on “The Rôle of Chemical 
Science in Civilisation,” by Prof. F. G. Donnan, F. R. S. 


Royal Soclety of Arts.—Monday, May 15th. At 4.80 p.m. At Joba Street, 
Adelphi C. Oantor Lecture on Vibrations, Waves and Resonance, 
by Mr. J. Erskine-Murray (Lecture III). 


Institute of Engineers and Shipbuilders in Scotland. — Tuesday. May 
16th. At 2.10 p. m. At the Royal Technical College, Glasgow. Address 
on Engineering Industry in the Eoonomio War," by Mr. T. C. Elder. 


Chemieal Society. Thursday, May 18th. At 8.80 p.m. At Burlington House, 
Ficcadilly, W. Lecture by Prof. F. Gowland Hopkins. 


Institution of Mechanical Engineers,—Friday, May 19th. At 6 pm. At 
Great George btreet, S. W. Paper on " Bpur-Geanng," by Mr. D. Adamsos. 


NOTES. 


Electrical Methods in Surgical Advance.—At the 
Royal Institution on Friday last, Sir James Mackenzie Davidson 
delivered a lecture on '' Electrical Methods in Surgical Advance.” 
He said that the discovery of X-rays had revolutionised sargical 
diagnosis, but the shadow-picture produced by X-rays, however 
realistic it might appear, was not like an ordinary pho 
from which the relative positions of objecta could be inferred. To 
obviate this difficulty the stereoscopic method was largely used, bat 
this, while invaluable in many respects, was not precise enough for 
exact localisation, and in order to arrive at the measurements 
required with mathematical accuracy, some system based on the 
principle of similar triangles was necersary. The lecturer gaves 
description of his own oross-thread localising method, and of a rapid 
procedare by which the measurements could be carried out with a 
emall hand flaoroscope. Having ascertained the position of the 
foreign body, there were various electrical aids to the surgeon when 
he came to the question of its extraction. Of these, one of the 
most useful was the telephone attachment (already described in 
these columna) ; one terminal of the telephone being attached to the 
surgeon's instrument, and the other to a carbon plate placed on the 
patient's skin, a click was heard in the receiver when the 
electrical cirouit was completed by contact with the foreign body. 
Auother device was a telephone forceps with fluorescent soreen 
attached, adapted by Dr. A. E. Barclay, of Manchester, Another 
instance of the adaptation of electrical methods to war surgery wa 
Prof. Bergonié's electromagnet ; this device, largely used in Franos, 
and of which the lecturer gave a demonstration, consisted of a large 
electromagnet excited with an alternating ourrent. When the 
magnet was held over the suspected part, a vibratory motion was 
imparted to the projectile (if this were in the magnetio field) 
synchronising with the pulsing of the current. The surgeon feit 
the part, and became instantly aware of any vibration of the 
tissues, which indicated the presence of the metal. The point of 
maximum vibration having been selected, he made an incision at 
that point if convenient, and then the magnet was again used, and 
the incision deepened in accordance with the information it gave 
I; was stated that vibration was induced, not only in the ordinary 
magnetisable metals, but also in some of the non- 
including aluminium and copper. 


A new Tungsten Arc Lamp.—At the meeting of the 
RÖNTGEN SOCIETY on May 2nd, Major Wilson, of the Canadian 
Medical Service, demonstrated a new enclosed tungsten arc lamp 
which he has devised for therapeutic purposee. He said that hi 
idea originally was simply to produce a lamp capable of giving 
ultra-violet rays, but much more cheaply constructed than the 
ordinary large arc in use at some of the hospitals, and atthe same time 
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more effective than the ordinary Finsen-Reyn lamp, and costing 


lees for running than the Simpson arc. For this purpose he had 
devised a lamp, one of the electrodes being of pure tungsten, while 
the other was of carbon cored with tungsten, the tungsten powder 
being made into a paste and forced into the central cavity of the 
Ordinary carbon. When ‘the aro was formed, the tungsten was 
reduced in the intense heat, and rays of very short wave-length 
were liberated. The spectroscopic results showed that it was 
possible to get down to a wave-length of 2,000 Angstróm unite. 
Cerium and other materials were tried, but nothing gave so good a 
result as tungsten, nor was any arrangement so effective as the 
tungsten and the carbon oored with tungsten powder. There was 
no sputter, and the arc worked quite automatically, a good quartz 
compressor being effective for bringing the rays on to the part in 
the therapeutic treatment of wounds. The president (Mr. J. H. 
Gardiner) suggested that uranium might be tried in the place of 
tungsten, the uranium spectrum being remarkable for its great 
xnaeses of fine lines, and approaching a continuous spectrum. 
Radiations higher than a wave-length of 2,000 unite oould be 
obtained with metallic uranium. At the same meeting Mr. H. E. 
Donnithorne read a paper on a new modification of the ionisation 
method of measuring X-rays, and complained of the inadequacy 
of the ordinary milliamperemeter, which utterly failed to measure 
the exact value of the current passed through the tube. 


Newspaper Science.— In these days, when all the non- 
technical Prees has awakened to the fact that the demands of the 
technical Press for the oultivation of science, reiterated continually 
during the past 20 years, are fully justifled, we may perhaps be 
merciful and regard its errors with a lenient eye. Yet we cannot 
altogether ignore & blunder which is not only ridiculous but also 
utterly gratuitous, especially when itis found in the columns of 
the leading daily journal, whioh has beén a prominent advocate of 
reform in the nation's attitude towards science. Referring to 
Sir J. Mackenzie Davidson's lecture at the Royal Institution on 
" Electrical Methods in Surgical Science,” the Times of May 6th, 
atates that the lecturer dwelt upon the atility of the spectroscope 
in localising bullets in the body. How the reporter managed to 
subetitute ‘‘ spectroscope” for “stereoscope” we cannot tell, but 
it is clear that neither he, nor the sub-editors, had any notion of the 
respective uses of the two instruments, which are about as much 
-alike as a compound microscope and a pair of spectacles, and are 
employed for purposes differing as widely. The operating surgeon 
has no use for the spectroscope, but has used the stereoscope with 
radiograms for years, and no one who knew the A B C of the 
subject could possibly have confused the two instrumente. 


Economy in Use of Coal.—The following letter has 
been sent by the Board of Trade to gas and electric lighting 
undertekings :— 

J am directed by the Board of Trade to state that, as you will 
be aware, difficulties have been experienced for some time in 
securing adequate supplies of coal for manufacturers of munitions, 
and other consumers of national importanoe, owing to the decline 
in the output of coal from the mines and the increase in the 
demand for war purposes. The position has been met in the past 
to a large extent by the restriction of export, but coal which is 
now being exported goes largely to meet the urgent requirements 
of our Allies, or is valuable as a weapon in negotiating with 
neutral countries. 

“The Board have observed with some concern the recent decline 
in coal exports, and in their opinion it has become necessary that 
special steps should be taken to maintain, and if possible te 


_increase, the exportable surplus of coal, and that for this purpose 


everything possible should be done to encourage economy in the 
use of fuel at the present time. A copy of the notice which they 
recently issued, recommending a reduction in the consumption of 
domestic coal, is enclosed for your information. The question has 
been further considered by the Central Coal and Coke Supplies 


Committee, and they have recommended that a general policy of 


economy in lighting should be adopted, and that gas and electrio 
lighting undertakings should ba asked to do what they can to 
reduce consumption by a definite amount. The Board think there 
oan be little doubt that there are many cases in which light is at 
present being: used needlessly or wasted altogether. They have 
accordingly decided to request owners of gas and electric lighting 
undertakings that they should notify their consumers that the 
Government desires to see the consumption of coal for lighting 
purposes reduoed by 10 per cent., and they should do all in their 
power by notices and inspection to see this recommendation carried 
out. The Board would suggest that inspectors should be sent 


round as often as possible to examine meters, and hand to con- 


sumers, where necessary, a notice reminding them of the recom- 
mendation, and calling attention to the fact that they have not 
yet carried it out. The Board would be glad to be informed of the 
steps taken." 


The Electrical Wholesalers’ Federation, Ltd.— 
The annual general meeting of this Federation took place on 
Wednesday, April 26th. The chairman, Mr. R. W. Smith, in 
presenting the report of the Committee and reviewing the work 
of the year, said that many questions affecting the wholesale 
electrical trade had arisen, which the E.W.F. had been able to 
negotiate successfully. He appealed for more support from bona 
fide wholesale firme, so that the Federation should be thoroughly 
representative. Wholesale electrical firms desirous of becoming 
members can obtain all information from the Secretary. Elec- 
trical Wholesalers’ Federation, Ltd., Amberley House, Norfolk 
Street, W. C. 


Foreign Trade.—THR APRIL Ficures.—The fol- 


lowing are the electrical and machinery figures given in the 
official returns for April :— 


IMPORTS, 

Electrical goods and appa- Month Ine. Ino, or dec. 
ratus, excluding of or to date compared 
machinery and un- April. dao. with 1915. 
insulated wire... . 44148,5756 + £58,432 + £195,688 
Machinery TA * 687,917 — 239,889 — 13,998 

EXPORTS. 

Electrical goods and appa- 
ratus exoluding 7 
machinery and un- 
insulated wire ... ... 273,274 + 84,375 + 220,386 


Machinery eee eee eee 1,284,348 == 290,107 = 400,967 


X-Rays and Crystal Structure.— On the occasion of 
the sixth annual May lecture of the Institute of Metale, delivered 
on May 4th, Prof. W. H. Bragg, F. R. S., gave an interesting account 
of the new method of applying the properties of X-rays to the 
study of crystal structure, including the strnoture of certain 
metals. The method, it was shown by the Professor, resulte in 
the determination of the exact relative positions of the atoms of 
which the crystal is composed. It is not successful in every case 
as yet because of the lack of practice and experience of the experi- 
menters in the new field, and bebause some of the interpretations 
are not fully understood. 

Silver and copper have been shown to possess a very simple 
structure, in which the atoms are arranged as in the piling of 
shot, Bismuth and antimony have a distorted arrangement; but 
these two, as well as zino, have not been completely determined. 
: beginning had been made with iron; the war has, however, 

ped all work of the kind on this metal. | 
his new field of research, according to Prof. Bragg, depends on 
the well-known principle that when a regular train of waves falls 
upon a surface separating two media, part ig reflected and part 
goes on. If the part that goes on meets another separating 
surface, a second portion is ri flected, and some of this emerges from 
the second medium in the same direction as the beam reflected 
from the first surface. It wil] happen in general that the two 
reflected beams are out of phase, and to that extent destroy one 
another. Whether they do so or not depends upon the relation 
between the wave-length, the angle of the inclination of the beam 
to the reflecting surfaces, and the distance between the surfaces. 
In this way are explained the colours of the soap film, of the 
thin layer of oil on the surface of a liquid, of steel when 
being tempered, and so on. It is an essential cause of this effect 
“that the wave-length and the spacing are not very different in 
amount. The X-rays oonsist of waves which are something like 
ten thousand times shorter than the wave-length of light. The 
layers of atoms in the crystal provide suitably spaced reflecting 
surfaces, and it is found that when a pencil of X-rays of a 
definite wave-length is allowed to fall upon the face of the crystal, 
and the crystal is gradually turned round so as to alter the angle 
of incidence, the reflection of the beam, as a whole, is non-existent 
except when the angle is right. Then it flashes out strongly. When 
this angle is observed, the relation of the wave-length to the 
spacing is known. 

The instrament used is called the X-ray spectrometer. It has 
no lenses, because X-rays cannot be refracted ; and the rays are 
invisible, so that, in place of the telescope, there is a chamber con- 
taining gas, which is ionised by the X-rays. The resulting eleo- 
trical effect is observed in an electroscope. The measurement of 
the result is quantitative, so that in this respect the new spectro- 
meter has an advantage over the old. In this way, if we use 
alwsys the same X-ray, we can compare the spacings between the 
layers parallel to one after another of the natural faces of 
the crystal; and in this way we arrive finally at the crystal 
atructure. 


Engineers’ Wages at Birmingham.—The Birming- 
ham branch of the A. S. E. has made application to the Engineer. 
ing Employers’ Federation for an increase upon the day rate of 
wages. The men have pointed out that in many instances unskilled 
workers engaged under the piecework system are receiving higher 
wages than skilled , and, further, that the increases 
which have already been granted are not commensurate with the 
increased cost of living and the additional responsibility placed 
upon them in consequence cf the introduction into factories of 
workers with no previous experience. The Birmingham Daily 
Post states that some of the employers have met the demand of 
the men, but as others have not, the question is now the subject of 
negotiation between the Employers’ Federation and the engineers’ 
society. The matter has also been laid before the Minister of 
Munitions. 


Faraday House Awards.—The following awards have 
been made as the outcome of the recent scholarship examinations 
at Faraday House Electrical Engineering College :— 

A Faraday Scholarship of 50 guineas per annam, tenable for 
two years in college and one year in works, to F. I. Ray, of 
Bournemouth School. 

A Maxwell Scholarship of 50 guineas per annum, tenable for 
one year in college and one year iu works, to C. F. Fowler, of 
Brighton Grammar School. . 

An Entrance Exhibition of 20 guineas per annum, 
two years, to W. Parr-Dudley, of Cranbrook School. 


tenable for 
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Institution and Lecture Notes.—Belfast Associa- 
tion of Engineers.—The annual general meeting was held on 
April 27th, Mr. J. W. Kempster, D.L., presiding. In the courte of 
his address the chairman said that in other centres the Engineering 
Associations were actively interesting themeelves in the future, 
and the Manchester engineers had commenced an organisation by 
which they hoped to compete successfully with the foreigner when 
the war was over. Engineers needed to make up their minds 
whether collective effort on their part was desirable, and what it 
could effect ; and if they thought it could do any good, they should 
throw in their lot with whatever organisation. was formed to 
farther the movement. They must not expect everything from 
the Government; the latter could only make use of the forces 
urs were in existence. 

Mr. Stanley Johnston moved:—'' That this meeting of the 
Belfast Association of Engineers approves of tbe Eee 
tion of the engineering industries witbin the British Empire, in 
co-operation with other industries, under State auspices, with the 
object of stimulating internal progress and of exerting collective 
influence and common action in the severely intense competition 
for trade in the markets of the world that, it is anticipated, will 
arise immediately upon the termination of the present war. That 
a copy of this resolution be sent to Mr. Edmund L. Hill, the 
honorary secretary of the Engineers’ Club, Manchester. asking him 
to lay it before the Council for the Organisation of British Eagi- 
neering Industries, assuring him of the co-operation of our Balfast 
Association of Engineers in the effort to organise the British engi- 
neering industry, and expressing the hope that the organisation 
may extend to all iudustries throughout the Empire, including 
those of Ireland." He said when the war broke out British engi- 
neering firms were unprepared ; they were isolated from each 
other, and their own petty jzalousies were keeping them apart. It 
was not until the Ministry of Munitions was established that there 
Was any co-operation, and now tbey were all working as one great 
organisation, under one head. This moulding together of our 
great engineering industries had been one of the wonders of: the 
Allies. Three thousand firms had been taken over and controlled 
by one department, and 13,000 firms, with almost 2,000,000 
employés, were working on munitions. The great question to be 
faced now—not when the war was over —was: what had to be done 
to turn those 2,000,000 workers back to the ordinary commercial 
life that ex's'ed before the war? They were told that Germany 
was ready to dump on the United Kingdom, after the war, & 
greater quantity of goods than ever before. Were they going to 
sit down and wait for that event? This was the problem which 
had to be faced, and the sooner we had a Minietry of Commerce 
the better. The motion was unanimously passed. | 

Institution of Electrical Engineers.—A special general 
meeting of the Corporate Members will be held on May 25th, at 
5 p m., for the purpose of considering tbe following resolution :— 

That the following words be added to Article 41 of the Artioles 
of Association, namely :— 

(a) Oa and after the 15th day of Jane, 1916, no person, whether 

a naturalised B.itish subject or not, who is or shall be or has 
or shall have ever been a subject of a country or State, 
then or thereafter at war with His Majesty or his successors, 
shall be or continue to be or be eligible for election asa 
member of any olass of the Institution, provided nevertheless 
that the above dieability shall not apply to & person who 
having at any time been a subject of auch a country or State 
as aforesaid shall have become and shall be a naturalised 
British subject and shall prove to the satisfaction of the 
Council that under the laws of such country or State he has 
ceased to be and js not a subject thereof. 

Should the above resolution be passed by the requisite majority, 
a farther special general meeting of the Corporate Members of the 
Institution will be held on Juue 15th, at 5.15 p.m. when the 
5 will be submitted for confirmation as a special reso- 

n. . 

At the meeting of the YoRksHIRE LOCAL SECTION, on Wed- 
nesday last, a paper was read by Mr. G Dearle on The Economical 
Production of Power from Coke-oven Gas.“ 

Electrical Association of Australia (Victorian Section).— 


At meeting held on March 30th, Mr. F. A. McCarty deli i 
presidential address. cCarty delivered his 


Association of Supervising Electriclans.— The meeting 

. Announced for May 16th will not take place, owing to Mr. F. C. 
Riphael having accepted a commission in the Royal Engineerr. 
Oher arrangements are being made, of which notice will be given. 


The Textile Institute and Research.—The out- 
atanding feature of the annual meetiog of the Textile Institute, 
which was held in Manchester on Friday last, was the evidence of 
increasing recognition of the importance of research work. The 
annual report stated that in addition to a special investigation 
which was to be carried out at the Bradford Technical College, a 
special research in relation to the control of the electrification of 
textile fibres during proceeses of manufacture had been initiated. 
Dr. William Garnett (late educational adviser to the London 
County Council) in a paper on "Industry, Education, and 
Research,” spoke of the need for breaking down the academic 
isolation of the schools and bringing them more closely into touch 
with the everyday life and experience of the children—a 
reform which must commence in the training colleges. His 
principal word to the manufacturers of the country waa the need 
of confidence and combination for successful competition with 
Germany and America after the war. Individualism might serve 
very well in competition for home trade, where all were on an 
equal footing, but it could not compete with organised collectivism 
in foreign markets, If in one country all the manufacturers in a 


particular trade combined to carry out scientific research, and so 
to distribute manufactures that there was the minimum duplica- 
tion of plant, and each works produced those goods which it could 
manufacture with the greatest economy, they need not add the 
assistance of the Diplomatic Corps to aee sufficient reasons why 
the individual firms of another country should find it hard to 
compete. Dr. Garnett «poke hopefully of the possible work of the 
Advisory Council for Researob, and stated that the Council had 
made a start on sound lines After outlining the way in which 
the Textile Inetitute might farther industrial research in the 
textile trades, he concluded with one "small piece of advice — 
never to regard with complacency the loss of any branch of trade, 
however small or unremunerative, It was very eaey to be too late 
in defeneive action. 

Mr. H. Lesser, Preeident of the National F.deration of 
Employés’ Approved Societies, read a paper on ^ Employers 
and National Health, Insuranoe," in which he described the 
formation and work and advantages of approved societies for 
the employós of one or more employers. Mr. Joseph Taylor, 
secretary of the British Thomson- Houston Employés’ Friendly 
S ciety, Rugby, opened the discussion. He alluded to the closer 
relationships between employers and employed that were often 


‘made possible through the employós friendly society, and 


remarked upon the willingness of the employers to give help in 
any way which wav calculated to be mutually advantageous, His 
own society had well-equipped ambulance stations througboaut tae 
works, not only for dealing with accidente but for attending to, 
ssy,a man with a headache, who could be given a draught by 
qualified persons which would probably pat him right and enable 
him to resume his work and prevent him losing time, while giving 
the employers the advantage of having his machine running, and 
not idle, Mr. Taylor strongly recommended textile manufacturers 
who hed not their own friendly societies to start them without 
delay. Other speakers spoke appreciatively of the benefits of these 
adcieties, not only to the employés but to the employers as well, 

Sir William Mather (President of the Institute). who bas been 
indisposed recently, was not present at the musting. He was re- 
elected President for a second year. 


The Metric System.—Apropos of the recent references 
in our colamns to the metric system, the following extract from 
the paper on Education, Industry and R-search.” read by Dr. 
William Garnett before the Textile Institute in Manchester, last 
Fridav, is interesting :—' There is one su! jaot of instruction in the 
schools in respect of which the trade of the country is in & better 
position to form a judgment than any education authorities or 
bodies of teachers; I refer to the metric system. I am quite 
prepared to set aside for the present the question of decimal coinage, 
but all our children should be taught to think ín terms of the 
metric system of weighte and measures. I have recently been 
examining statistics respecting the food supply of this country aad 
of Germany. I find that sometimes two Government departments 
adopt different unite for their statistical returne. I find ounces, 
pounds, hundredweights, tons, quarts, gallons all used more or lees 
indiscriminately in the books I have consulted, and then, as soon 
as physiological science is brought to bear on the statistics, 
grammes and litres, kilogrsmmes and metric tons, with the great 
and small calorie and the kilo-litre calorie for heat values, are 
introduced along with the ounces and pounds of the British 
statistios. But these difficulties are trivial as compared with the 
effects of an insular system of weights and measures on foreign 
countries which have adopted the metrio system 
metric system is slowly, but very slowly, gaining ground in this 
country. Metric screw threads have found their way into British 
tool making, and only a few days ago I was interested in finding 
a small boy in a veneer shop in Shoreditch quoting three-ply birch 
in millimetres of thickaess. The average Briton, however, 
refuses to read any article which is written in terms of the metric 
aystem, regarding it as outside his comprehension. . . . . For 
the purpose of foreign trade we are bound to learn a system which 
is almost universal among other civilised countries.” 


South African Electrical Trade.— The annual report 
of the Johannesburg Chamber of Commerce, in reviewing the trade 
of 1915, states that the electrical trade has suffered thronghout the 
year, owing to shortage of etocks consequent upon the aboormsl 
conditions prevailing in British manufacturing ciroles, and also the 
restriction of shipping facilities. The demaod from the mines for 
electrical machinery and supplies has been substantially maintained, 
but there has been a reduced inquiry from tbe Government 
Department and éleotrioal wiring contractor. Cost prices have 
increased considerably, and this fact, in conjunction with the 
increased rates of freight and insurance and rhortage of stocks, hae 
caused a substantial rise in selling prices. Waile the British firms 
have derived some benefit from the elimination of cheap German 
goods, there has been a considerable amount of competition from 
neutral countries. It seems evident that when the war is over and 
German goods are again available, British electrical industrie 
will continue to be seriously affected, unless some preventive steps 
are taken. The prospects for the current year (1916) are not too 
encouraging.— South African Mining Journal, 


Fatality.—Braprorp.—An inquest was opened on 
Friday last week, and adjourned to Wednesday, in regard to the 
death of Alfred Dickenson (31), married, a switohboard man in 
the employ of the Corporation electricity department. It seemed 
that he was engaged in his employment at Thornbury sub- station. 
when he touched a live wire and died as a result of the shook. 

Electric Vehicle Committee.—The Society of Motor 
Manufacturers and Tradera, Ltd. has appointed Mr. T. C. 
Pullinger, of Arrol-Johnston, Ltd., to represent this society upon 
the Electric Vehicle Committee. 
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Inquiries.—Makers of ferro-type sheet for telephone 
diaphragms are asked for. 


Appointments Vacant.—Engineer-in-charge (40s. to 
453.), for the Borough of Bedford electricity department. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ V. E. C. 
—At the desire of General Sir O'Moore Creagh, the Corps has 
joined with the 4th Battalion Central London Regiment (Archi- 
tects’ Corps), under the command of Lieut-Col. C. B. Clay, V D., to 


form the 1st London Engineer Volunteer Corps. The identity of - 


the Corps will be preserved in the Engineering Institutions' Com- 
pany, and the funds will also remain te. 

181 LONDON ENGINEER VOLUNTEERS.—Orders for the week by 
Lieut.-Ool, C. B. Clay, V.D., Commanding. 

Friday, May 12th.—Technical, at 46, Regency Street, S.W.. for 
Sections 3 and 4, No. 8 Company; Squad and Platoon Drill for 
S actions 1 and 2, No. 3 Company, at Chester House; Signalling 
Ulass and R cruits, No. 3 Company, at Ohester House. 

Saturday, May 18th.—Compeny Commander E. G. Fleming's 
Instruction Class, at Ohester House, at 2.30. 

Musketry.—See notice, Tables A and B, at Headquarters. 

Sunday, May 14th.—Major-General Sir Francis Lloyd, K C B. 
(G.0.C. London District), will make an inspection of the Corps at 
work on the Sections of the South London Defences allottei to 
them. Every member should make special efforts to attend. 
Parade, Victoria Station (S.E. & C. Railway Booking Office), at 
9 am., for special train. Uniform, haversacks and water - bott les. 
Mid-day rations to be carried. Railway vouchers will be provided. 

Notive.—The Parade for Richmond Park, on Sunday, May 21st, 
is cancelled. 


MACLEOD YEARSLEY, Adjutant. 
May 8th, 1916. : 


Sap BATT. (OLD Bors) OEgNTRAL LONDON VOLUNTEER REGI- 


MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, May 11th, 1916 :— 

Week-End Parades.—Satwrday.—The Battalion will Parade at 
Baker Street Station, at 2.80 p.m., and proceed by train to 
Wembley Park for Battalion Drill. 

Sunday.—The Battalion will Parade at 9.30 a. m., at Liverpool 
Street Station (Low Level entrance, G.E.R.), and proceed by train 
for Entrenching duties. Members will carry their own lunch, and 
the Quartermaster will make arrangements for light liquid refresh- 
ments, The Battalion will return to town about 6 p.m. 

Musketry.—Inter. Battalion Cap Competition. Bisley Range will 
be open for shooting all day on Saturday next, the 13th inst., to 
those members whose names appeared in Monday's Orders, 

Morning Train,—Members to report, in uniform, to Sergeant 
Barmester, at 9.20 a.m., Platform No. 6, Waterloo Station. 

Afternoon Train,—Members to report to Platoon Commander 
M. H. Galsworthy, at 12.45 p.m., same platform. 


A. G. JOINER, Major and Adjutant, O. B. O. 


South African Agencies Wanted.— H. M. Trade 
Commissioner in South Africa (Mr. W. G. Wickham) reports that 
a firm in Johannesburg wishes to obtain agencies covering the 
Transvaal, Natal and Rhodesia, of United Kingdom manufacturers 
of H.T. oil-break switches and switchgear, motors, transformers, 
electricity meters of all descriptions, aad eleotrio mine-signalling , 
apparatus (such as bells, pulls and pushes). The name and address 
of the firm can be ascertained on application to the Cómmercial 
Intelligence Branch of the Board of Trade in London. Reference 
number 161, 


Electrical Operation of Panama Canal Locks.—At 


a meeting of the Western Society of Electrical Engineers, held in 


Chicago, it was stated in a paper entitled The First Year's 
Operation of the Panama Canal Locks" by Merars. F. C. Clark and 
R. H. Whitehead, respectively superintendent and assistant 
superintendant of lock operation, that in the first year 1,370 veesels 
-were locked through the canal without any accident whatever. The 
control apparatus had given excellent results, and it was only by 
the use of such a control system that so large a system of locks 
could be operated properly. Both up and down lockages were 
made at about twice the speed that was anticipated. Both lock 
operators and canal pilots were given very careful training. The 
night illumination of the locks had proved entirely satisfactory, so 
that vessels could pass through the locks as freely at night as by 
day. Electric locomotives used in towing and guiding vessels 
through the locks were designed for a speed of two miles per hour ; 
it was feared that this speed would be too high when it came to 
handling very large vessels, so a scheme by which the locomotive 
speed could be reduced to one mile an hour was developed through 
concatenation of the motors. It had been found, however, that 
practically all vessels could be manipulated at the speed of two 
miles an hour without danger or trouble. Bids were being sought 
on a number of additional towing locomotives, in which certain 
improvements were to be incorporated.— Electrical Review and 
Western Electrician. 


Bequest.—The Times states that the late Mr. Thomas 
Taylor, of Blackpool, left £1,000 to the Cornoration of Ashton, for 


scholarships in electrical science at the Reginbottom Technical . 


S shools. 


Substitute for Platinum Leading-in Wires. — A 
note in La Rerue Electrique describes a substitute for platinum 
for the leading-in wires of glow lampe, invented by Mr. Byron E. 
Eldred. Two conditions must be satisfied to make a permanently 
sound joint between the wire and the glass: the metal must be 
“ moistened by the glass, to secure adhesion, and the glass and 


metal must have practically the same coefficient of expansion: 
Platinum fulfils both these conditions, but expands slightly more 
than glass, so that when the joint is cold, the wire contracts more 
than the glass, and thus the glass sheath, sticking to the wire, is 
in a state of tension. Obviously it would be preferable to use an 
alloy having a coefficient of expansion slightly less than that of 
glase, so that on cooling the glass would be compressed. This con- 
dition is fulfilled by certain nickel-iron alloys, which, however, do 
not possess to so high a degree as platinum the property of adher- 
ing to glass. To remove this objection, Mr. Eldred usee a nickel- 
steel wire coated with a layer of copper and a final layer of 
platinum, the thicknesses being so choser that the joint coefficient 
uf expanrion is a little less than that of glass, while the coating of 
platinum ensures good adhesion, The isyer of copper improves 
the conductivity of the wire—a matter of some impurtance when 
dealing with very fine wires—and regularises the expansion of the 
nickel-steel, which presents some perceptible irregularities between 
the temperature lio ite that the wire must endure. 


Metallurgical Research. — On Monday last the 


Standing Committee on Metallurgy, appointed by the Advisory 


Council for Soientific and Industria. Research, held its first 
meeting, under the chairmanship of Sir Gerard Muntz, who is also 
chairman of the Section on the Metallurg y of Non-ferrous Metals, 
Sir Robt. Hadfield b:ing chairman of the Section on the Metallurgy 
of Ferrous Metals. In the course of an opening statement to his 
Section, Sir Robt. Hadfield referred to the necessity of improve- 
menta in electrical pyrometers, electric furnace practice, and the 
elestrical and magnetic properties of various alloys. 


— 


OUR PERSONAL. COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrie tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Otfficials.—The Readin 
Tramways Committee has recommended that the salary o 
the general manager and engineer be increased from £550 to 
£000 a year from April Ist, instead of January 1st next. 

Aberdare U.D.C. has increased the salary of Mr. A. J. 
ABRAHAM, general manager of the electricity and tramways 
departments, by £50 per annum. 

A Sydney newspaper states that the proposal of the Elec- 
tric Lighting Committee to appoint Mr. P. T. Davies, of 
Montreal, to the position of deputy general manager of the 
electric light department, caused a long discussion in the City 
Council. As against the appointment of Mr. Davies, the 
claims of Mr. S. T. ManiNG, a Victorian, were urged by Ald. 
Farrell, who vigorously pleaded for the appointment of an 
Australian. Eventually an amendment approving of the 
appointment of Mr. Maling was carried. 

The NoD Corporation is recommended to in-. 
crease the salary of Mr. J. S. DUDLEY, maintenance engineer, 
from £160 to £170 a year, and that of Mr. J. WYATT, second 
clerk in the electricity department, from £114 to £195 per 
annum. 


General.—Sir Hiram Maxim has accepted the invitation of 
the Aeronautical Institute of Great Britain to become its first 
president. 

The Tonbridge U.D.C. has decided to grant £12 10s. per 
annum to the electrical engineer, Mr. M. P. PLUNKETT, for 
taking over the responsibility of the electrical plant at the 
sewage works. 

The marriage took place at Southampton, on April 96th, of 
Mr. Wa. Bowen, A. M. I. E. E., of Leeds, to Miss Elsie Marion 
Winship. 

Mr. G. G. Hazarp, London representative of Siemens 
Brothers Dynamo Works, Ltd., of Upper Thames Street, E.C., 
has been appointed to the A.S.C., M.T., as from May 8th. 

Mr. R. C. Harron, Southern sectional engineer of the York- 
shire Electric Power Co. (previously on the staff of the mains 
department of the County of London. Electric Supply Co., 
Ltd.) was married on April 22nd. 

Sir C. A. Parsons, K. C. B., and Mr. Cras. BRIGHT, F. R. S. E., 
are two of the members of the new committee which has 
been appointed to inquire into the administration and com- 
tnand of the Air Service. 

London Gazette notice: Territorial Force. London Elec- 
trical Engineers. Second-Lieutenant (temporary Captain) A. 
R. Z. Porter, from London Regiment, to be Lieutenant 
(temp.). 

Roll of Honour.—Amongst the prisoners taken by the 
Turks at Kut-el-Amara on the surrender of the garrison is 
Mr. A. J. WALDRON, who was, before the war, on the staff of 
the Western Union Telegraph Co., at Penzance. 

Flight Sub-Lieutenant Warner H., PonERDY, formerly a 
student engineer with the British Thomson-Houston Co., Ltd. 
of Rugby, and who was later in Canada, has been invalided 
home to Rugby as the result of a serious aeroplane accident 
in Flanders. A 

Private Cuas. Haron Davip, of the Canadian Regiment, 
who was on the staff of the Bell Telephone Co., of Toronto, 
until he joined the Expeditionary Force, has fallen in action 
ja France. 
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Private ALFRED WHITEHEAD, of the Royal Fusiliers, who, 
id to his enlistment, was engaged at the British Westing- 

ouse Works, Trafford Park, has been wounded, and his right 
leg has had to be amputated. 

Lieutenant MULLINER, assistant borough electrical engineer 
at Eccles, is on sick furlough. He has been suffering from 
nervous breakdown, after service at the Front. He has now 
left the Hospital for Officers at Hampstead, and gone to his 
home at Malvern. 

Mr. WM. HAMBLIN, formerly a fireman at the Barnsley 

wer house of the Yorkshire Electric Power Co., who was 
in the K.O.Y.L.L, was killed in France in January. 

Second-Lieutenant J. FisHER, of the North Staffordshire 
Regiment, to which he was commissioned from the Honour- 
able Artillery Company, has died from the effects of gas 
received at the Front. He was formerly engaged at Siemens 
Brothers Dynamo Works, Stafford, and was 95 years of age. 


Obituary.—LiEcT.-CoL. Sr. GEORGE R. S. CaurrrgLD.—The 
Morning Post states that Lieut.-Col. St. George R. S. Caul- 
field, of the Royal Engineers, while playing golf at Leeds, 
died from heart failure. He was for a time Chief Instructor 
at the School of Submarine Mining and Electric Lighting. 


Wili.—According to the Times, the late Mr. HAROLD FARA- 
DAY, Hampstead, and Wardour Street, W., electrical engineer 
and manufacturer, left 429, 495. 


NEW COMPANIES REGISTERED. 
K. E. Syndicate, Ltd. (143.777). Registered Mav 5th by 


Kenneth Brown, Baker, Baker & Lennox House, Norfolk Street, W. C. Capi- 
tal £1,000 in £1 shares. Objects: To acquire certain options and rights in 
respect of two inventions, relating respectively to electric arc lamps and to 
improvements in dircction indicators, to carry on the business of electricians, 
marufacturers of and dealers in electrical, geometrical, chemical, photographic, 
and scientific apparatus and materials, &c., and to adopt an agreement with 
G. A. Knapton and H. Justus Eck, The subscribers (with one «hare each) are: 
H. C. Leggatt, 36, St. Mary's Square, Kennington, S.E., solicitor's clerk; 
H. T. Page, 60. Ballance Road, Homerton, N. E., solicitor's clerk. Private 
company. The first directors (to number not less than two or more than four) 
are G. A. Knapton, H. Justus Eck, F. Rutherfoord Harris (chairman), and 
R. O. Graham, each of whom may retain office for five years. Solicitors: 
Kenneth Brown, Baker, Baker & Co. 


Haddow & Co., Ltd. (9,579).— This company was regis- 
tered in Edinburgh on April 28th, with a capital of 3, 000 in £1 shares m 
pref.), to take over the business of electrical contractors carried on by Haddow 
and Co., at 107, Douglas Street and 192, West George Lane; and by A. 
Wylie & Co., 10, Wemyss Place, all in Glasgow. The subscribers (with one 
share each) are: A. F. Wylie, Calderwood Road, Glasgow; J. S. Hutchison, 
107, Douglas Street, Glasgow, Private companv. The number of directors 
is not to be less than two or more than five; the first are A. F. Wylie and 
J. S. Hutchison. Registered by J. Oswald & Son, Edinburgh. 
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OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Sun Electrical Co., Ltd.—A memorandum of satisfaction 
to the extent of £275 on April 28th, 1916, of debenture stock dated March 
Sist, 1912, securing £7,000, has been filed. 

Productive Engineers, Ltd.—Issue on April 27th, 1916, of 


£600 debs., part of a series of which particulars have already been filed. 


Burgess Hill & District Electric Supply Co., Ltd. (85,698). 
—Capital, £6,000 in £1 shares (3,000 m Return dated March 10th, 1916. 
All shares taken up; 450,900 paid; £100 considered as paid. Mortgages and 
charges. £1,200. ' 

Record Electrical Co., Ltd.—Particulars of .£7,000 debs., 
created April 6th, 1916, filed pursuant to Section 93 (3), Companies (Consolida- 
tion) Act, 1908, the amount of the present issue being 6, 000, Property 
charged: The company's undertaking and property, present and future. No 
trustees. 


G. H. Turner & Co., Ltd.—Issue on April 14th, 1916, of 


15900 second debs., part of a series of which particulars have already been filed. 


EE 


CITY NOTES. 
For the last half of 1915 the amount to 


West India credit of revenue is £33,553, as compared 
and Panama with £49,995 in the corresponding half- 
Telegraph year of 1914, and the expenses have been 
Co., Ltd. 422,987, against £31,251. Including the 


balance brought forward and interest on 
investments, there is available £14,019. The directors propose 
dividends for half-year to December, 1915, on the first prefer- 
ence shares at Os. per share, and on the second preference 
shares at 6s. per share, carrying forward 42.880. The board 
have thought it well to recommend that the above balance be 
carried forward. "The trattic receipts for the half-vear show 
a falling-off of £16,529 as compared with those of the corres- 
pending period of 1914, when an abnormal volume of tratlic 
was carried. Beyond the reduced traflics the company also 
suffered froin the hurricane referred to below. At the date 
of the last report it was not possible to gauge the effect of 
the severe hurricane that in August passed over the West 
Indies, extending from Cuba and Jamaica to Guadeloupe, to 
which disturbance the simultaneous interruption of their two 
main cables between Porto Rico and Jamaica is attributable. 
This interruption lasted for twelve days, and necessitated the 


i 
use, at considerable cost, of alternative connecting lines for 
cairying the traffic during the emergency. It is many years 
since a similar disaster happened to these two cables. Conse- 
quent upon, and as a direct result of, war conditions, the 
working expenses, although on the whole less than those for 
the corresponding period, are above the average of the pre- 
vicus few years, and no immediate reduction can be hoped 
for. The value of cable used in repairs and renewals waa 
particularly heavy during the half-year; and, in the opinion 


of the board, the amount properly chargeable on this account 


against reserve for depreciation is £5,451.—Financier. 
For 1915 the profit is £31,084 (compared 


Shanghai with £33,602 for 1914), plus £4,703 brought 
Ekectric forward, making £35,787. There has been 
Construction transferred to reserve for renewals account 
Co., Ltd. £10,000, and applied in reduction of the. 


preliminary expenses account £2,000; a 
dividend of 7 per cent. for the year, less income-tax, requires 
£99,400, leaving £1,387 to be carried forward. The loss by 
exchange on subsidiary coinage in 1915 was £31,707, which 
was equal to 9.91 per cent. on the capital. Profits had been 
converted into sterling at an average rate of ls. 9d. to the 
Mexican dollar, as against Js. 94d. for the preceding year. 
Since the close of the year the improvement in the rate of 
sterling exchange had been material, and there was a ten- 
dency towards „ in regard to depreciation of sub- 
sidiary coinage, which was likely to be maintained while the 
price of copper retained its present high level. The effects of 
the war on general conditions in Shanghai, and on the com- 
pany's traffic, were seriously felt during the first half of the 
vear; gradual recovery had since taken place, and the traffics 
and net receipts for the current year were the best in the 
history of the company. Ten motor cars had been added to 
the rolling stock, making 90, and an application had been 
made to the Municipal Council for leave to introduce a further 
15 trailers, making 70 in all. They also had seven railless cars. 
After the relaying of Fokien Road in cement concrete, the 
service of railless electric cars was resumed on July 6th, 1915, 
and had operated successfully ever since. These cars were 
extremely popular. Application had been made for sanction 
to a small extension of this route, for which the cars in stock 
were sufficient. Passengers carried 59,749,710, an increase of 
4.102,472; passengers per car mile 17.86, as against 16.97 in 
1914; gross receipts per car mile 8.46d., an increase of .08d.; 
average effective receipts per passenger .35d., as against .37d. 
in 1914. Annual meeting: May 19th. 


For the year ended March 31st, 1916, the 
profit, including the amount brought for- 


. ward and after writing off depreciation 
Co., Ltd and Handeln £7,500 to general re- 
T Serve, was £59,218. The preference divi- 


dend of 10 per cent. absorbs £8,500, 10 per 
cent. dividend for the year on the ordinary requires £11,590. 
and a bonus of 10 per cent. for the year (making a total of 
20 per cent.) requires a further £11,500, leaving £27,718 to 
be carried forward. It is anticipated that the excess profits 
tax for 1914-15 and 1915-16 will.absorb the greater part of this 
carry-forward. The increasing business of the company has 
necessitated acquiring additional factory accommodation. New 
premises will shortly be taken over at Clissold Park of approx- 
mately 90.000 superficial feet area, and it is hoped that this 
factory will be in full working order by the end of May, 1916. 
The business is a controlled establishment under the Ministry 
of Munitions. Annual meeting: June Ist. 


The result of operations during 1015, 
after deducting interest and amortisation 
due on the debentures of the Companhia 
Carris de Ferro de Lisboa, and after the 
payment of £25,570 for interest on and redemption of the 
debentures of this company, and also the payment of London 
office expenses and directors’ remuneration, shows a net profit 
of £59,917, plus £2,883 brought forward. The usual 6 per 
cent. preference dividend has been paid, absorbing £25,583, 
and after paving 43 per cent. net for the year on the ordinary 
shares, £8,736 is to be carried forward. In order to meet 
this year's contribution to depreciation reserve, £25,000 has 
been transferred to that account from the exchange reserve 
t» represent this year's appropriation, it being considered that 
this sum would have been available out of profits for this 
purpose, had it not been for the heavy fall in the rate of 
exchange, and as the exchange reserve account was get aside 
for this purpose it now falls to be drawn upon. The tram- 
ways carried 67,101,249 passengers, earning Es. 2.022.143 $0.5, 
aa compared with 63,753,037 passengers, earning Es. l. G8. 210. 
$79.3 in 1914, but though the receipts and passengers con- 
tinued to expand, there was a considerable addition to a 
expenditure consequent upon the abnormal high price © 
coal and other supplies, and of labour. The company à? 
suffered. from the heavy depreciation in the exchange, the 
average rate of which during the year has fallen from 434. 
to 35.97d. The system was closed down for two days during 
May, 1915, owing to political disturbances; this was the only 
interruption. With the exception of one small incline, Wiel 
it is hoped will be completed during 1916, the remainder à 
the Ascensores line have. been electrified and re-opened J 
traffic during the past year. The directors express th”! 
appreciation of the services of the local board in Lisbon. t 
Mr. A. O. Kolkhorst. the general manager, and of the entre 
staff. Annual meeting: May 17th. 


Lisbon Electric 
Tramways, Ltd. 
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„SR HENRY Kruper presided at the annual 
Calcutta meeting on May 4th. He said that the 
Tramways traffic receipts showed a falling off of only 
Co., Ltd. £1,313, and the working expenses were less 
by £2,683 than in 1914. During the first 
half of the year there was a drop of over £5,000 in traffic, as 
compared to pre-war takings, but in the second half there 
was an Increase of upwards of £4,000. The principal portion 
of the new capital expenditure of £11,720 was due to the 
outlay on the completion of the new Dalhousie Square sub- 
station, and the major portion of the cost of the new A.c. set 
at the Nonapookur power station and the works in connec- 
tion with its erection. With regard to the prospects for the 
current year, whilst the aggregate receipts up to now showed 
an increase of £4,721 over those for the same period last year, 
they must expect that, with the continuance of the war, the 
cost of all materials, freights, &c., would continue to advance, 
with the addition of increased import duties and income-tax 
t» be levied in India. There had been a discussion going on 
in a great number of companies having their headquarters in 
England, and their works and businesses overseas, with a 
view to escaping double income-tax. The speaker referred 
to, and quoted from, a paper on the subject issued by the 
Lendon Chamber of Commerce, giving the reasoning for and 
against double income-tax. The company now had a system 
of about 35 miles; their traffic receipts were 10.16d. per car 
mile, and the expenses 5.21d. 


MR. J. G. B. Stone, presiding at the 
Indian Electric annual meeting on May 5th, said that the 


Supply and increase in the number of units sold 
Traction was 598,928, or 25 per cent. and the net 


Co., Ltd. profit in Cawnpore increased by about 95 
per cent. The actua] price per unit was 
slightly lower, but this had been more than balanced bv the 
lower cost of generation. The supply side of the business 
«ntinued to expand, and there were new districts awaiting 
development as soon as general conditions allowed. They must 
for the time being refrain from undertaking new work, for 
even supposing they were able to raise the capital, there would 
be a difficulty in getting the Treasury to sanction its issue. 
They must also consider the enormous increase in the cost of 
copper, machinery, plant, and material, and the prohibitive 
rates for freight. In regard to the last of these, the increase 
was from 50 per cent. to 75 per cent. over pre-war rates, and, 
in addition, there were increased amounts to pay for insur- 
ance. The short length of tramway still yielded no profit, 
although it was a convenience to the Indian population. It 
was too short to become a paying concern on the very low 
fares it was necessary to charge to attract passengers, there 
being no European traffic, and at present there was no encour- 
agement to extend the system. They had placed to general 
reserve £2,000, and to depreciation and renewals account 
43.000; they had also written £500 off the expenses of the 
debenture issue. The position for the current vear was satis- 
fectory, as the profits showed an increase. 


Canadian Westinghouse Co.—The annual report shows 
net earnings for the year 1915 amounting to $300,625: pro- 

rty and plant account takes $150,000, and $261,255 is carried 
ol ward. The total surplus of the company is now $1,823,775, 
and the total assets $8,330,757. Regarding business condi- 
tions, the annual report says :—'' The industrial life of Canada 
during the year just closed experienced a remarkable recovery 
from the suspended activity of the preceding year. Many 
plants which had with difficulty kept together an irreducible 
minimum of their operating organisation found themselves 
early in 1915 strained to their utmost capacity under night 
and day operation. In addition, numerous new industries 
have been brought into being, the changed conditions in these 
respects being the direct result of large purchases in Canada 
by the British and Allied Governments of various supplies and 
wunitions of war.“ 


Anglo- Portuguese Telephone Co., Ltd.—The profit and 
loss account shows a gross revenue of £31,923, of which operat- 
ing, management and general expenses absorbed £51,577, and 
royalties to the Portuguese Government 42,459, leaving a 
gross profit of £27,686. After payment of income-tax £1,349, 
and providing for debenture interest £1,937, and sinking fund 
£1,662, the amount available for disposal, including £5,471 
brought forward, is £28,409. Of this amount £2,000 has been 
added to exchange fluctuation account, and £10,000 to the 
renewals fund. An interim dividend of 3 per cent. was paid, 
less income-tax, last November. The directors now recom- 
mend a further dividend of 5 per cent., less tax, making a 
total distribution of 8 per cent. for the year, leaving £4,409 to 
be carried forward. 


Eastern Telegraph Co., Ltd.—A final dividend of £2 6s. 
per cent. is recommended on the ordinary stock. also a bonus 
of £9 per cent., both free of incoine-tax, making a total of 
8 per cent. for the year 1915. 


Bell's United Asbestos Co., Ltd.—For 1915 the total dis- 
tribution on the ordinary shares has been 15 per cent., placing 
£15,000 to reserve, and carrying £7,942 forward. 


Auckland Electric Tramways Co., Ltd.—An interim divi- 
dend of 7d. per share, less tax, on the ordivary shares 1s 
announced. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Stock Exchange markets are somewhat under the influence 
of the new Military Service Bills Members of the House, 
their staffs, and their clients are all affected, in a greater or 
less degree. There is, of course, no shirking of the responsi- 
bilities or of the sacrifices which are called for. But if all 
men up to the age of 41 are called up within any brief space 
of time, business must suffer from disorganisation; and it 
will be some little while before the machine of commerce 
gets into smooth running order again. The Daylight Saving 
Bill is vigorously discussed in the Stock Exchange, but has 
had no effect in the market for electric lighting shares. The 
encouraging Board of Trade figures for April are helping 


. Home Railway stocks. In the telegraph section, there is 


more inquiry than hitherto for the issues of the Anglo- 
American companies. The Globe Telegraph & Trust has 
ir.creased its dividend by 1 per cent. 

The Electric Lighting market's prices are unchanged, des- 

pite the proposed introduction of the Daylight Saving Bill. 
The market views the measure with equanimity, and the 
preprietor of electric lighting shares need not be troubled 
by the recent newspaper outpourings with reference to the 
effect it is likely to have upon the companies. 
' The suminer-time is obviously the lean one for Electric 
Supply concerns. In some cases, the undertakers reduce the 
price of their current, by way of inducement to users, and it 
is well-known that in pre-war days they earned compara- 
tively little in the summer months. The Government's 
appeal to the public that they should economise in the matter 
of coal, gas, and electric light, may affect the first two items, 
but so far as the last is concerned the public have probably 
got down to something like bed-rock in their bills for light 
and power. 


As it is not proposed that the Daylight Saving Bill should 
be in operation throughout the winter, when the demand for 
current is greatest, it is contended in the Stock Exchange 
that the Bill will have little effect upon the receipts of the 
companies. A few investors in these shares show signs of 
nervousness, due, probably, to a lack of appreciation of the 
actual position—moved thereto by the newspaper comments 
aforementioned. The great body of proprietors, however, is 
not at all likely to be disturbed by the latest developments; 
and a guess may be hazarded that neither the Daylight Saving 
Bill nor the Government appeal will affect the dividends o 
the industry to the extent of one per cent. 

Underground Electric income bonds have started to re- 
cover, but Districts continue dull, and have slipped back to . 
183 on the offering of a little stock for deceased accounts. 
Central London assented ordinary keeps very steady. There 
is, however, a few hundred pounds of the Company's de- 
ferred ordinary offered at 654 or thereabouts, the return on 
which works out to 6 per cent. on the money, though the 
dividend on this, unlike the interest payments on Under- 
giound Electric income bonds, is paid less income-tax. The 
unassented deferred stock of the Central London Railway is 
changing hands at 25, some 40 points below that of the 
assented issue. 

Anglo-American Telegraph preferred has risen to within a 
fraction of par, and the deferred stock braced up to 21}. 
The Eastern group is steady, with a further rise in Globe 
Telegraph ordinary shares to 12, on the increase of 1 per 
cent. in the dividend to 7 per cent. Great Northerns are £1 
up, but Indo-Europeans at 49 have lost an equal amount, 
thcugh it may be doubted whether a buyer, even at 50, 
would find many Indo-Europeans available at that price. West 
India and Panama shares eased off to 1 1/16. Marconis are 
a slightly better market, the parent shares hardening to 
2 3/16; but the subsidiaries are dullish at 14s. 9d. for Ameri- 
cans and 7s. 9d. for Canadian Marconi. 

The telegraph manufacturing shares are strong.  India- 
Rubbers at 10} have gained the fraction. Telegraph Con- 
structions went up £l to 363; while as regards Henleys and 
Callenders, there are very few shares about. British Insu- 
lated at 104 are a good market. 

Edison & Swan fully-paid shares, after their remarkable 
jump of 12s. 6d. last week, have receded 3 to 13, shares 
naturally being tempted out by the big advance. At the 
same time, the partlv-paid eased off to lls. 6d., this still 
leaving them 2s. 6d. higher than they were a fortnight ago. 
British Westinghouse preference continue to mend, and Elec- 
tric Constructions at 16s. 6d. are better. . 

The rises in the chemical group have suffered something of 
a check, although the market in them generally is a firm one. 
Here, however, as in the rest of the Stock Exchange, busi- 
ness is handicapped for the time being by the various uncer- 
tainties that arise out of the Military Service Act, which have 
had the effect of removing buving orders. Babcock & Wilcox 
keep steady, the little disappointinent in connection with the 
dividend being counterbalanced by the excellence of the 
report. Rubber shares are heavy and dull. All the sparkle 
has evaporated froin the market for the moment. Unexpected 
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restrictions laid upon the export of rubber to Russia, and the 
falling away in the demand from the United States, are put 
forward as being the two principal reasons for the way in 
which the wind has gone out of the salls of the market, leav- 
ing them flapping heavily and idly. The provinces have 
ceased their voracious rush for shares; and the disposition 
now is to wait and see what is going to happen next. 

Brazilian Tractions lost the rise that they gained last weck, 
New York coming in with shares to sell. Mexican utilities are 
generally better. The first mortgage bonds of both the Tram- 
ways and the Light & Power Companies have strengthened 
to 4l, stock being wanted at that figure in each case. The 
rise in the price of silver has been well held; and notwith- 
standing the absence of definitely good news from Mexico, 
indirect evidences add point to the hope that the country may 
be settling down, after all. 

Argentine Tramway shares, first and second preference, 
have drooped 3, there being some little pressure to sell them 
on the part cf proprietors disappointed with the outlook for 
the Republic, which seems to be slower than Brazil in over- 
coming the difficulties that arose in connection with the war. 
British Columbia issues are firmer, and there has been a 
little inquiry for Bombay Electric preference shares. The 
Calcutta Electric Supply report shows the fine net profit of 
£163,000, an improvement of £22,500 over the previous year. 
The dividend on the ordinary shares is retained at 9 per 
cent., the price is firm at 63, and the 5 per cent. preference 
are 41 middle. 


^ 
x 


SHARE LIST OF ELEOTRICAL COMPANIES. 


Howe ELECTRICITY COMPANIRS. 
Dividend Price 


— May 9, Rise or fall Yield 
1914. 1915. 1916. this week, p. c. 
Brompton Ordinar i» .. 10 10 63 — 27 8 2 
Charing Cross Ordinary gis b 5 - 1 18 10 
do. do. do, 4àPref.. 44 4% 8 =e @18 6 
Chelsea .. ee vs s 6 4 8 - 6 8 1 
City of London - es 9 8 il — 014 9 
do. do. 6percent. Pref. 6 6 10$ = 614 8 
County of London re os 7 7 1 — 619 4 
do. 6 per cent. Pref. 6 6 1 — 5 14 8 
Kensington Ordinary .. ss 9 1 6 = 700 
London Electric .. .. 23 4 8 1 — 716 4 
do. do. 6 per cent. Pref. 6 6 4 — 7139 
Metropolitan - as es 4 8 98 — 6 6 4 
do. 43 per cent. Pref. 4 4 8 om 7 10 0 
St. James' and Pall Mall .. 10 8 6 ~~ 618 4 
South London  .. T ee 5 b 2% — 8 18 10 
South Metropolitan Pref. .. 7 7 lô = &14 0 
Westminster Ordinary .. 9 7 6 — 516 8 
TRLEGRAPHS AND TELEPHONES. 
Dividend 
— 
1911. 1916. 
Anglo-Am. Tel. Pref. .. V 6 6 99} xd +14 60 6 
do. Def. ..  .. BOj. 83/6 21} *i 115 0 
Chile Telepbone .. : "E 8 8 * — 6 8 0 
Cuba Sub. Ord. A 5 73 = 518 4 
Eastern Extension 7 8 14} — *3 12 4 
Fastern Tel. Ord. a se ? R 144 — 6 11 1 
Globe Tel. and T. Ord. .. — 6 7 12 + } *6 16 8 
do. Pref, tee 6 6 10 — 51" 5 
Great Northern Tel. . 22 2 BS +1 607 
Indo-European .. so .. 13 13 49 -1 6 12 8 
Marconi vs is . 10 — 21h + py 411 4 
New York Tel. 44 zs eS 4 43 1007 — 4 9 4 
Oriental Telephone Ord. .. 10 10 Ia xd — 510 4 
United R. Plate Tel. F 8 — 6 — *6 18 4 
West India and Pan. .. NS 1 — IR — 9 6 1 
Western Telegraph .. 7 8 141 — *b 13 4 
Home RaiLs, 

Central London, Ord. Assented 4 4 67 — 5 18 6 
Metropolitan se es gs 1 1 art — 8 18 6 

do. Distri et. Nil Nil 184 — 8 Nil 

Unde und Electric Ordinary Nil Nil 1j — Nil 

do. do. "A" .. Nil Nil 5/6 — Nil 
do. do. Income 6 6 853 +} 7 0 4 

f FokkIdx TRAMs, &c, 

Adelaide Sup. 6 per cent. Pref. 6 6 4 = 6 8 1 
Anglo-Arg. Trams, First Pref. 5 — 7 11 9 
do. 2nd Pref... 6 3 = 8 9 2 
do. 6 Deb. .. 5 6 78 06 8 2 
Brazil Tractions .. NA 85 4 4 66 —1 7 6 6 
Bombay Electric Pref. .. zs 6 6 13 + 615 8 
British Columbia Elec. Rly. Pfce. 5 5 65 +2 918 

do. do. Preferred — Nil 89 +2 Nil 

do. do. Deferred — Nil B8 — Nil 
do. do. Deb. 44 62 — 6 17 1 

Mexico Trams 5 per cent. Bonds — Nil 41 +1 Nil 

do. 6 percent. Bonds — Nil 85 +3 Nil 

Mexican Light Common . Nil Nil 90 — Nil 

do. Pref. .. we Nil Nil 82 = Nil 

do. lst Bonds .. Nil Nil 41 +2 — 

MANUFACTURING COMPANIES, 
Dividend 
1914. 

Babcock & Wilcox „ „ M 22 — 591 
British Aluminium Ord. aie ia 5 92/. xd = 6 7 8 
British Insulated Ord. .. ee . 16 104 == 7 210 
British Westinghouse Pref, .. zu 7À 43/- + 6d 619 6 
Callenders oe ee oe ee oe 15 11 — 6 10 6 
do, 5 Pref. ee oe ee 5 4 — 6 17 8 
Castner-Kellner .. oh ita . 20 843 — 618 

Edison & Swan, £3 paid wi .. Nil 116 — fid. Nil 

do. do. fully paid. .. Nil 11 — à Nil 
do. do. 5 per cent. Deb. 5 67 — R15 R 
Electric Construction ae ee 6 16/6 + 6d. 7 6 6 
Gen. Elec. Pref. .. &k ‘eer “ker DB 98 = 6 48 
Henley 2 i - vi .. 2 1448 — *6 18 0 
do. 4h Pref, oe ee oe ee 43 4 — 6 12 6 
India-Rubber as x "m .. 10 10 *1 *9 15 2 
Telegraph Con, .. 25 2 oe 20 B6 +1 *6 18 0 


* Dividends paid free of income. tax, 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, May 10th. 


Latest Fortnight’s 
CHEMICALS,- «6: Price. Ino. or Dee. 
a Acid, Oxalic co ee ee ee per Ib. 178 oe 
a Ammoniac Sal oe ee es 57 £70 ee 
a Ammonia, Muriate (large crystal) per ton - £64 oe 
a Bisulphide of Carbon is " £33 T 
a Borax ee ee ee oe es ,3 £98 ee 
a Copper Sulphate .. a5 2 is 458 21 ine. 
a Potash, Chlorate . per lb. 2/6 z 
a 55 Perchlorate es oe n 9J- ee 
a Shellac M jd e... percewt. 907 . 
a Sulphate of Magnesia .. per ton 418 - 
a Bulphur, Sublimed Flowers js £14 ais 
a 39 Lump es oe 33 410 21 inc. 
a Soda, Chlorate ee .. per Ib. V ee 
a „ Crystals ‘ ae .. per ton 120/- T 
a Bodium Bichromate, casks .. per lb. oe oe 
METALS, &c. 
c Brass (rolled metal 2" to 12" basis) per lb. 1/62 to 1/6 lid, inc. 
c „ Tubes (solid drawn) . » 1/6t to 1 ld. inc. 
c » Wire,basis .. is e " 1/53 to l / 3d. inc. 
‘c Copper Tubes (solid drawn) .. $ 1/84 to 1/9 d. inc. 
E » Bars (best selected) .. per ton 2167 8 inc. 
E » Sheet ak x vs ši £167 £18 ine. 
8 v» Rod .. T x as is 2167 £18 inc. 
d „ (Electrolytic) Bars - 15 i 2152 £11 inc. 
aue d ,» 97 Sheets ee 9 £170 £11 inc 
: d 97 77 Rods oe 95 #2159 411 inc 
d ^». 34 H.C. Wire per Ib. 1/7 Id. ino. 
f Ebonite Rod oe es oe ee » 8j- ee 
f » 8 Sheet .** oe 0 0 LT] 9/6 . 
n German Silver Wire Es as » 2/8 Id. inc. 
A Gutta-percha, fine .. ee ee » 6/10 . 
A India-rubber, Para fine .. dà "i 9/10 Iid. deo. 
i Iron Pig (Cleveland warrants) .. per ton 95J- ar 
„ Wire, galv. No. 8, P.O. qual. 70 £86 £4 inc. 
e Lead, English Pig ss ee ee ” 6 6/- dec. 
e Mercury ee we ee “es per bot. £16 15 6 to 
e Mica (in original cases) small .. per lb. 64. to 8/- ee 
e „ i „ medium » to 6j- ee 
e „ S , large » 1/6 to 1% & up. “2 
d Silicium Bronze Wire .» per lb. yo ae 
r Stecl, Magnet, in bars. per ton <e 
g Tin, Block (English) TENE j £207 to £208 £1 ino. 
n 57 Wire, Nos. 1 to 16 ee p [E per Ib. 8J- ld. inc. 


Quotations supplied by— 
\ g James & Shakspeare. 
h Edward Till & Co. 
i Bolling & Lowe. 
l Richard Johnson & Nephew, Ltd, 
f India-Kubber, Gutta-Percha and n P. Ormiston & Sons. 
Telegraph Works Co., Ltd. p. W. F. Dennis & Co. 


ee 


LI 


a G. Boor & Co. 
c Thos. Bolton & Sons, Ltd. 
d Frederick Smith & Co. 

e F. Wiggins & Sons. 


Winnipeg Electric Railway Co.-—-The directors have de- 
cided to suspend dividend payments on the common stock for 
the present. The passing of the dividend, which came as a 
rather unpleasant surprise, follows (successive cuts in the 
annual rate from 12 per cent. to 10 per cent. in March, 1915, 
and from 10 per cent. to 8 per cent. jn January last. It is 
likely that earnings are in excess of the 8 per cent. require- 
ments, but as earnings fell short of diyidends by $85,388 in 
1914, and by $358,593 in 1915, the company has probably ex- 
tended itself financially, and will require; some time to recu- 
perate.—Montreal Herald. 

Craigpark Electric Cable Co., Ltd.—lfor the vear ended 
March 31st there was a net profit of 4.482 (after making 
provision for excess profits tax), which, with £1,147 brought 
forward, makes £10,629. The directors recommend placing to 
depreciation £2,500, to reserve £1,000, dividend on the ordi- 
nary shares at 6 per cent. for the year, leaving a balance of 
£2,028 to be carried forward (subject to payment of directors’ 
fees). In spite of transport and labour difficulties and the 
high price of raw materials, the result of the year's trading 
has been good. The quantity of work on hamd at the moment 
is satisfactory. The directors have made provision out of the 
profits for Excess Profits Tax. Annual meting : To-day, at 
Glasgow. 

Calgary Power Co.—The gross carnings in 1915 amounted 
to $289,613, an increase of $538,427. Net: earnings, after 
deducting all operating and other expenses clàargeable against 
revenue, amounted to $237,159, an increase of $20,953. In- 
terest charges ($156,966) deducted leave 580.198, which has 
been transferred to surplus account. —Findanciev. 

Capital Reduction.—New Vanadium Alloys?! Ltd.—The re- 
duction of capital from £25,000 to £1,875 has deen confirmed 
by the Court. , 

Richard Johnson, Clapham & Morris, Ltd. —Out of the 
year's net profit of £32,215, 10 per cent. is paid on the ordi- 
nary shares and £20,000 is carried to reserve. \ 

Brisbane Electric Tramways Investment Co., Ltd.—After 
paying a further dividend of 4 per cent., making 8 per cent. 
for the year, £34,202 is to be carried forward. 

Merthyr Electric Traction & Lighting Co., ° Ltd.—After 
placing 41, 000 to reserve and paying 7 per cent. ^n the ordi- 
nary shares, £906 is to be carried forward. 


— Á————————— ———————————————————— 
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FROM THE POWER-HOUSE WINDOW. 


Bv "ROVER." 


I BELIEVE it was Mark Twain who designed his house with 
the kitchen windows looking out into the street. He 
declared the kitchen to be the most important room in the 
honse, and said further that his cook would work better with 
a cheerful view before her than if she had only other kitchen 
walls to look at. Perhaps Mark’s philosophy does not apply 


to power houses, but I think I underatand his cook'8 point: 


of view. 

My first station experience was in a Midland town. The 
windows were so high up that only the sky could be seen, 
but, Heaven he praised, there was a door which opened 
direct upon a lane, not a very respectable lane, but one in 
which human beings disported themselves. "They looked in 
our open doorway, stared at our strange machinery, asked 
foolish questions, and somehow shortened our night hours. 
Across the lane was the back of a large hotel, with the 
“ club-room " just opposite our door, and occasionally we 
would hear “A Jolly Good Fellow" sung with fervour or 
would listen, without invitation, at a “smoker”; but 
the hand of progress was against us. Our chairman 
` reported The extensions made necessary by the increasing 
demand on our plant have now been completed, and the two 
new big 200-Kw.sets and switchboard have been installed in 
the new engine room," Good-bye to the door which opened 
into the lane ! 

Next,a seaside resort. The power house here was placed, 
not on the front, but some distance inland. On one side of 
us we had a mortuary, and on the other, a cemetery. Ia the 
summer the mortuary was fairly busy, as this particular resort 


was found very convehient for purposes of suicide by. 


distressed Londoners. 

I think my next point of view was even worse— a small 
town in Ireland. Here we had no outlook at all, but a high 
wall separated us from the public abattoir, and every day we 


heard the death cries of countless pigs. I do not think . 


centuries in Ireland would accustom me to the last shrill 
agony of the pig. : | 

From Ireland to America was a natural change —a power 
house, hydro-electric, with many windows, seven miles from a 
town, in the heart of the Ontario bush. The camp, 
containing about a dozen souls, stood at the crest of a hill in 
full view of the men on daty, but too far off for a man to be 
distinguished. We rarely saw a stranger from our many 
windows—nothing but -trees, trees, trees, and but two 
varieties of trees, the pine and the birch. We felt almost 
grateful when the bush fires started to devour whole acres of 
the accursed trees, and for a day or two we watched the 
smoke with some satisfaction. Later on, when the camp 
was threatened with extinction, we changed our minds as to 
the usefulness of bush fires. At night, the power-house men 
had to watch the flames and give the alarm if the fire came 
too close, in which case all the residents of the camp were to 
take refuge in the power house—the only non-inflammable 
building. I remember my wife made a parcel consistirg of 
allour jewellery and three cans of evaporated milk for the 
baby, and we considered ourselves prepared for the worst, 
Which, luckily, never came. 
bush fire from a power house window. As it was, our 
transmission lines were burnt down for half-a-mile. 

At another plant, about 100 miles further north, I had a 
Similar outlook of bush, but, although the nearest town was 
20 miles away, we got more passers-by. This was in the. 
gold district, and many prospectors were looking out for 
precious metal. They came in twos and threes by canoe, 
and were generally very uncommunicative as to the locality 
in which they expected to make their lucky strike.” They 
would discuss every other subject discussed by civilised or 
barbarian man. They were nearly all American, and all 
most interesting talkers, and I came to the conclusion that 
prospecting for gold greatly stimulates the imagination. 
Usually they came just before the mosquitoes made bush life 
unbearable, disappeared for three weeks or a month, and 
returned with depleted knapsacks. They gave us a cheerless 
recognition at the power-house door and hurried home. 

The Indians had even less to say. At certain times of 


* 


I do not hope to watch another 


— 


the year whole tribes move to other hunting grounds, and 
there would be a procession of canoes past our door. The 
men and boys were nearly all dressed in dungaree overalls, 
but the squaws and girls had a passion for vivid colours. 
They all handle a canoe perfectly, and to see them shooting 
a rapid is a sight worth while. | 
We used to catch some decent trout from our power house 
windows, and some monster pike, too. Sometimes we would 
see a bear, and more rarely a moose, although early one morn- 
ing a big bull moore so far forgot himself as to swim across 
our tail-race. In winter, we had little but snow to see, but 
an occasional Indian dog team or a couple of Indian hunters 


on snow-shoes would break the monotor y. 


Back to a London central station ia fog-time. Nothing 
outside to be seen—not even the other end of the engine 
room could be properly distinguished when the usual fog 
was in evidence. | 

Last of all sunny Spain—all, all too sunny. From our 
windows, a vista of bare red rock, but with one precious 
green spot where a Spaniard has, with iufinite labour, made 
an orchard. Close to the orchard is a spring of drinking 
water, and from the power bouse can be seen Spanish girls, 
each bearing on her head the heavy cäntara or water- 
bottle of precisely the same design as those used by the 
Mediterranean race of how many thousands of years ago. 


THE LJUNGSTROM TURBINE AND ITS 
APPLICATION TO MARINE PROPULSION. 


By ROLAND 8. PORTHAM. 


(Abstract of paper read before the INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS IN SCOTLAND.) 


( Concluded from page 522.) 


Fig. 10 shows the outer blade-rings of the 10, 000-B. H. P. 
machine, and the rigidity of the structure is clearly apparent. 
The cylindrical stress caused by the lineal velocity in the 
10,000-B.H.P. size is moderate, and the factor of safety is 
ample. Fig, 11 illustrates the complete 10,000-B.H.P. turbo- 
alternator and condenser. The overall length is 24 ft., height 
from bottom floor, including condenser, 21 ft., and weight 
of turbo-alternator 60 tons. 

The overhang of each generator frame is supported by a 
pair of steel ties, each connected to the foundation through a 
stiff spiral spring or buffer, which effectively prevents any 
tendency to hogging in the event of any difference of tem- | 
perature between any portion of the casing. 

My endeavour has been to show the symmetry and compact- 
ness of the design and the care taken to eliminate any traces 


of distortion due to temperature changes, so that the highest 


possible temperature of superheat can be used. The fact that 
the steam velocity is at its lowest when the temperature is 
greatest is in inarked contrast to the ordinary type of turbine, 
either of the impulse or impulse reaction type, where maxi- 
mum velocities and maximum temperatures are invariably 
associated. 

The whole turbine has been so designed as to be manufac- 
tured in ordinary lathes, such as may be found in any modern 
engineering shop. The fitter is almost entirely replaced by 
the turner. The manufacture of the blade rings is ordinary 
repetition work, to which unskilled boy or girl labour can 
be trained in a few weeks. The completed machine has a 
factor of safety larger than in any other type of turbine. 
Blade stripping is unknown, due to the mechanical construc- 
tion of the rings, the blades being firinly held at both ends. 


SOME STEAM TRIALS OF LJUNGSTRÖM TURBO-ALTERNATOBS, 


—L—— — 


—— = „ AA Se umm 


| | 


e Thermo- 
, EU S e | dynamic 
Date | Normal Trial . per turbine | Super- e 
of max. output EW.- inlet heat, vacuum is d 
test output in kw hour, (absolute) degrees per cent. ideal 
in kw. , lb. Jb. per Fah. engine, 
| os MOMS per cent. 
— : — om | = 
i 
1911 1,000 | 1,0006 11˙6 | 168 | 802 96 76 
1914 1,000 990 1277 160 150 91 77 
1915 | 6,000 | 2.000 11˙1 170 270 97 79 
1916 3,000 | 2,700 11:115 280 88 87 


160 | 


Attention is called to the remarkably good reeults shown by 
the 3,000-kw. turbine at 90 per cent. full load. Reduced to 
marine conditions of 220 lb. boiler-gauge pressure per sq. in., 
vacuum 95 per cent., and 240 deg. F. euperheat on the inlet 
valve, the steam consumption of the turbine would be 7.25 lb. 
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r S.H.P. per hour, p. diminished fuel consumption, weight of propelling machinery, 

generator &nd motor loeses, but excluding condensing an and, resultant increased qirgo-carrying capacity should in 
propelling auxiliaries. With electrically-driven auxiliaries, norinal times repay the additional cost of the installation in 
| and andudine excess steam tapped from the turbine at 30 lb. a period of under two years. 
pressure for feed-heating purposes, this would represent a 
total pone. steam consumption of 9 lb. 
per 8.H.P. per hour, equivalent with coal of ko Be dd 
14,000 B.TH.U. and an actual evaporation of 
10 Ib. of steam per. Ib. of coal with 210 
deg. F. feed temperature, to 0.9 lb. of 
coal per 8.H.P. ` . 

It might be said that trial conditions of | 
consumptions may not be maintained in 
practice, due to possible wear of the laby- 
rinthic edges which vary from .004 in. to | 
01 in. in the different radii of the blade t 
rings. It has been found, however, that 
there is no perceptible increase in con- 
eumption. Recent trials carried out with 
the 1,000-kw. set installed in 1913, at the 
North Metropolitan Power Station, Willes- 
den, show no increase on the original con- 
sumptions after a period of two years’ 
continuous operation for 18 hours a day. 


per B.H.P. per hour, or 8 lb. pe 


4. In respect of maintenance, the experience of sixteen 


— — oc 


dauer 


un 
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Fic. 11.—LyuxGstrom 10,000-H.P. TURBO-ALTERNATOR AND 
CONDENSER. 


monthe’ running of the Mjolner has proved this to be ex- 


Fic. 10.—OvrER BLaDE-kINGs or 10,000-H.r. 
TURBINE. 


Comparison of the Mjólner and the Mimer shows that— 


1. There is a relative trial fuel economy of 42 per cent., and 
a economy in service of over 38 per cent. in favour of the 
ormer. 


tremely low. The cost of upkeep of the turbines, motors, and 


gearing has been practically nil. : 
5. During the period under review, the ship has not re- 


2. The machinery weight and space shows a relative reduc- 


quired to stop through any defect of the main propelling 
tion of about 25 per cent. t 


machinery; this is a pioneer installation, and the entire 


Fic. 13.— CONTROLLING GRAR. 


absence of breakdown must be considered a satisfactory 


feature. , . 
As reversing is effected on the motors, an astern turbine is 


Fic. 12.— VIEW or Motors AND. GEARING. 


3. As regards capital cost, if the propelling machinery in 
the electrical ship is more expensive for smaller powers than 
in the equivalent reciprocating ship, it will be found that the 


Mox 


) 
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dispensed with. The prime mover runs under the best pos- 
sible thermal conditione, which include as high a superheat 
as can be commercially obtained without unduly sacrificing the 


efficiency of the boilers. The gain in thermal efficiency due 


to such increased temperature eliminates the electrical con- 


` version losses. Further, the Ljungetrém electrical method: of 


propulsion, in conjunction with mechanically-geared motors, 
is a system which embodies the maximum degree of reduc- 
tion between prime mover and propeller shaft, whilst the 
total weight of engine-room machinery is lower in the smaller 
powers and not greater, even in the larger powered merchant 
ships, than any form of mechanical reduction with the ordi- 
nary impulse or impulse-reaction turbine. The reduction in 
weight of boiler-room machinery is obviously in direct pro- 
portion to the steam consumption of the propelling plant. 

To have at least two independent turbo-generdtors of equal 
power for each marine installation is advisable, not only in 
reapect of the factor of safety through such duplications, but 
also in regard to the economy to be derived therefrom when 
running at reduced speeds. ere is no necessity, however, in 
any class of merchant ship to increase the weight and expense 


Fic. 14.—8.s. MJOLNER. 


of the motore by pole-changing devices. To run at half speed 
or about one-ninth power one of the two generator sete would 
run at half & „ absorbing about 25 per cent. of its normal 
full power. tween three-quarters and full speed, both sets 
are run in parallel at speeds corresponding to-these two re- 
quirements, consequently the turbines run under at least as 
efficient conditions, and with the same elasticity, as in the 
case of ordinary geared turbines where the regulation is 
effected on the throttle or nozzles of the turbine. 

The reversing switch and its resistances need only be used 
when manceuvring astern; the whole of the regulation from 
dead slow to full speed and vice versa can be effected on the 
turbine. The motor pod falls in direct proportion to the 
reduction of speed on the prime mover. 

Twenty-one ships of an aggregate S.H.P. of 32,000 are at 
present under construction on the Ljungstróm turbo-electrical 
system, for British, Russian, Japanese, Swedish, Norwegian, 
and Danish owners. These vary from ocean-going vessels of 
2.400 8. H. P. to river steamers of 550 8. f. P. They include one 
light-draught paddle steamer of 1,500 s.H.P., the power being 
transinitted from the turbo-alternator to two electric motors 


Fic. 15.—Morons AND GEARING, COMPLETE. 


running at 450 R. P. M., each geared by single reduction to the 
corresponding paddle-wheel shaft, which runs at from 35 to 

R.P.M, 

In an appendix, a brief description is given of the Ljung- 
8ttóm turbo-electrical propelling plant fitted in the Mjolner, 
and particulars are furnished of the comparative trials of the 
Mjolner with her sister ship Mimer, the latter possessing 
reciprocating engines. 

These two ships, each of about 2,250 tons displacement, 


Were ordered in 1913 for coasting trade, and delivered to their : 


owners at the end of 1914. 
given :— i 

On trial, the consumption per r.H.P. (equivalent) per hour 
9f the electrically-propelled vessel should not exceed 70 per 
cent. of the consumption per I.H.P. per hour of the standard 
triple-expansion engine of the other vessel under equal condi- 


The following guarantee was 


tions, excepting that the turbo-electrically driven vessel : 


should have the benefit of the reduction in weight of machi- 
nery as regards draught. 

The actual trial consumption showed that the Mjölner only 
ccnsumed 58 per cent. of the fuel of her sister-ship. During 
& period of six months’ service conditions, the owners have 
certified that the coal per ton mile consumed by the Mjölner 
Was 62 per cent. of the coal consumed by her sister-ship for 
the same period. f 

The table below shows some of the trial results. 

There are two turbo-generator sets in the Mjölner which 
run at 7,200 R.P.M., and supply three-phase alternating cur- 
rent at 500 volts, 120 cycles per second. The maximum load 
is approximately 400 kw. per generator unit—i.e., 800 Kw. 
for the complete installation. The over-all length of the 
turbo-alternator is 10 ft., the external turbine blade ring 
15 in., and the weight of the turbo-alternator 7 tons. 

The generating plant has been designed so as to avoid any 
possible trouble from salt or dust deposited on .the generator 
stator or rotor. The generator rotor contains no alr ducts. 
The stator air-ducts are straight, and, consequently, easily 


` swept without removing or dismantling any other portion of 


the plant. 

Mica only is used for the insulation of the rotor windings; 
which are consequently able to withstand a considerable 
amount of overload without injury. 

The condensers, of a modified contraflo type, easily maintain 
a vacuum of 97 per cent. in service with a sea temperature of 
65 deg. F. This high vacuum is in part due to the efficiency 
of the apum plant, and in part to the care which has been 
exercised in obtaining ‘an air-tight condenser. No auxiliary 
engine exhausts are led into the majn condensers, and where 
outlets are unavoidable water locks have been fitted to ex- 
clude the entry of outside air. An electrically-driven vertical 
centrifuge] pump draws the condensate into the kinetic tank. 

The condensate from the feed heaters is led to the main 
condensers through additional small heaters in series with 
the main feed-pipe. 


Mimer. Mjölner. 
Total boiler- heating | 
surface... js 8,150 sq. ft. 2,140 aq. ft. 
Pm and i , 
tunnel... es 7 5 
Weights: propelling : 
machinery, tons 5 Boiler - room eee 110 81 
: Total. 186 136 
8.H.P. LEX J eee eee 730 848 
Revs. per minute 86 ö 89 
Displacement... ae 1,698 1,648 
Speed (knote) ave 11˙3 117 
Boiler pressure - 180 1b, 220 1b. 
Draught sii ios Natural Howden's § in. in 
, ashpit. 
Superheat - Nil 190? Fah. 
Feed temperature... 180? Fah 230? Fah. 
Vacuum (bar. 30in.)... 261 in. 29 in. 
Coal consumption per 
day of 24 hours ... 13:1 tons 9'4 tons 
Per 8.H.P. per hour ... 1798 lb. 1:036 1b. 
Calorific value of coal 18,498 B.TH.U. 13,485 B. TH. v. 
Moisture, per cent. `... 41 22 
. Ash, per cent. ian 3:6 5˙0 


The circulating pumps are three in number, each electric- 
ally driven by direct- coupled motors running at a speed of 
3,600 R. P. M. The current is supplied from the main genera- 
tors. The air- pump system is of the kinetic type. 

One electrically-driven rotary multi-stage feed-pump is sup- 
plied for each generator unit, each capable of feeding both 
boilers under full power. The power taken by the feed pump 
is less than 1 per cent. of the total shaft horse-power. The 
pumps deliver the water to the boilers through feed heaters 
of the inverted-condenser type. . 

The propelling motors are of the standard three-phase in- 
duction type with slip-rings, and run at 120 periods, 900 
R.P.M. and 500 volts. They are connected with the driving 
pinions by means of slipping clutches of a novel emen, which 
are constructed to prevent breakage of propeller blades or 
shaft in the event of the propeller fouling block ice or any 
similar obstacle. ö 

The gearing is of the helical type. The pinions are of 
chrome nickel steel, and the wheel of forged carbon steel. 
The shafts carrying the pinions run in fixed bearings of the 
same type as the rotor bearings; they are designed for minute 
adjustment, with great rigidity. Fig. 12 shows the two 
pinions, wheel, and one-half of the gear case, which is fitted 
to a Pas section bedplate on which the two motors are sup- 
ported. ; 

Owing to the motors and gearing, fig. 15, being on a com- 
mon bedplate, the plant as a whole is self-contained, and all 
adjustments can be made at the works of the manufacturer. 
The lubrication of the gearing is effected by a separate oil- 
pump delivering the oil to the bearings and to the teeth 
under pressure. The gearing runs perfectly cool. The speed 
of the teeth is low, about 27 ft. per sec. . 

A Michel thrust bearing 1s mounted on the forward side of 
the gear casing. : l 

Manoeuvring is effected by the hand wheel shown on the 


' switch-box illustrated in fig. 13. If the hand wheel is moved 


from the central stop or mid-position in one direction, the 
propeller turns in a similar direction, its speed corresponding 
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io the angle through which the wheel has been turned. About 
120 deg. represents full power ahead, and 190 deg. in the 
other direction represents full power astern. 

Regulation of the speed of the motors when reversing is 
effected by aes in series with the rotors of the motors 
resistances of the liquid type. These resistances consist of 
iwo sets of cones, of which 
filed with & saline solution, whilst the upper cones are 
mounted on vertical spindles which can be raised or lowered 
into the lower cones by the hand wheel, thereby inserting a 
greater or lesser resistance in the circuit. In mid or sto 
position, the upper cones are lifted entirely out of the liqui 
and lower cones; thereby the circuit is broken and the motors 
come to rest. At full speed the two' cones come nearly into 
contact, the resistances being simultaneously cut out through 
& short-circuiting switch. 

Reversal is effected with the wheel in mid or stop position 
—that is, when the rotor is open-circuited—and is accom- 
plished by & change-over switch which reverses the phases 
in the main or stator current. A solution of dilute potash is 
used as the liquid resistance. This solution is circulated and 
cooled by a small centrifugal pump which is mounted on the 
same spindle as the circulating pump. The cones are of 
nickel and thus non-corrodible, and are counterbalanced, so 
that the power required to turn the hand wheel is nominal. 

The switches are of the ordinary open type, the pressure in 
the rotor current of the generator being automatically 
lowered before the circuit is broken; they are found to work 
N satisfactorily. For larger powers, oil switches are 
used. l 

The elasticity of control is considerable, the speed of the 
piopeller ranging from about 12 R. p. u. to 90 at full speed. The 
total time of propeller reversal from full speed ahead to full 
speed astern was carefully tested on the trial trip of the 
Mjölner, and averaged fifteen seconds. 


LABOUR DEMANDS 
AND RESPONSIBILITIES AFTER THE WAR. 
(Some Mistakes Which Must not Recur.) 


By JOHN MARKS. 


ONE of the bəst features of the ELECTRICAL R&VIEW is that it 
appeals to the workmen of the electrical industry as well as to the 
most advanoed' scientific workers who are busily eugaged. in 
furthering new ideas and advances in the matter of applying 
electricity to ever wider and more varied uses. 

This beiog the osse, the writer considers that if a short time ia 
spent in consideration of mistakes which in the past have not only 
tended to embitter workmen and their employers, but also to injare 
seriously the calling by which they both obtain their livelihood, 
it may have a really g»od chanceof inflaencing the more thoughtful 
workmen to take a more reasonable view af the difficulties under 
which tbe manufacturer works; to realise that in any struggle 
batween the manufacturer and themselves they must necessarily 
come off a bad second; and to hope that the inflaence of such men 
may have a deterring effect on the more erra'io and hot-headed 
portion of their fellowa, ; 

The writer proposes to point oat where, in the past, the workmen 
in various engineering trades have allowed themselves to be badly 
injared by following out the usual polioy of antagonitm towards 
the manufasturer io season and out. 

The latter expression is purposely used, for the writer's own per- 
sonal experience teaches him that too often the attitude of 
suspicion has had its rise in dealings, which were far from fair, on 
the part of manufacturers of an older school, who, for the most 
part, are now gone from us for ever. 

Why should the unfair methods which obtained in days gone by 
make the workman suspicious of an employer who wishes tc-Jay 
to treat him fairly? Why should the good and skilful man be 
forced to work, and work hard, for no greater return than the 
mediocre man, or even the duffer, who, in times of good trade, 
must be employed 

It is often stated, from the workmen's side of the question, that 
the demanding of & minimum wage, and the utter refusal to 
work on some type of piece or bonus syatem, does not prevent the 
manufacturer from rewarding & smart man with greater wages 
than the poor man. This, however, is quite a fallacy; the manu- 
facturer has to average the cost and output of each man he 
employs when he is making up an estimate of what any particular 
contract will cost. He now pays all men the same level rate, and 
the good man must reatrict, and does restrict, his output, in order not 
to show up the slower and less skilf ul man, Thus the manufacturer 
only gets a meagre output compared to what might be possible ; he 
is not only compelled to refuse to pay the smart man a better wage, 
but, in order to face competition, he is also bound to take such 
precautions in the matter of providing supervision, that the slower 
man is kept constantly at his work, and is, in fact, made to 
accelerate his output to a degree which for him is uncomfortable, 
in order that the total cost for labour on any contract shall not 
be so heavy as to be prohibitive. The writer speaks from prao- 
tical experience of both sides of the question. 


the lower ones are stationary and - 


Apprenticed to a firm who would not allow its premium men to 
idle, bat forced them to work, or cleared them out, the memory of 
the work in the shops, though very pleasant, has this thought 


constantly at the back of it. The almost hopeless nature of the 


state of a man, who perhaps gifted with good brains and clever 
fingers, is compelled to go on year after year turning out so many 
parts per day, often of the same. machine, and sometimes of one 


style and size, for a wage at the end of the week which will be 


the same when he is 50 as it was when he was 25. Surely there is 
some way of remunerating a man's skill and the result of his 
accu mulated years of experience ; and what better form could this 
remuneration take than extra wages, which would contribute to 
bis everyday comfort, and tend to make him a more independent 


member of sociéty, as well as to render him much more valuable 


to the community as a whole ? . 

It may be said that the smart man will always rise from the 
bench or machine; that, however, is not true, in that we cannot 
all hol i eupervising and managerial positions. The correct policy 
then is to make the prospect before a workman better than it 
has been in the dey; before the war. The most important member 
in this matter is the workman himself. TN 

If he will, he ean raise himself to a far higher plane than he 
occupied befure the war, ani he can make his own position more 
certain end less liable to attacks of short time due to bad trade. 
Thie can only be accomplished if he assiste the manufacturer by 
turning out a greater volume of work per man, and by assisting 
and not hindering the turning out of much more work from every 
individual machine used. 

The level at whicb wages now stand cannot be maintained after 


the war unless the workman will consent to work with the firm 


and look upon the well-being of the firm as his very particular 
and personal interest. The. writer is stating no mere empty 
platitude when he oalls attention to the fact that the manv- 
facturer has gone as far as he cau in helping the workman ; any 
further help must come from the workman himself, or it will not 
come at all. 

It may be asked, what is meant by tbe idea of the workmsn 
helping himself, and the employer being unable to help him 
further. 

The matter is simplicity itself; before the war, people who had 
money to invest, first aeked about the security of the trade they 
intended to put their money into; next they wished to learn the 
probable dividend they m'ght reasonably expect would be payable 
year after i After some such inquiry, they very often decided 
to invest their money otherwise than in the electrical trade. Why? 
Because they could see but little in the way of good dividends 
paid throughout the trade as a whole, and also because they noted 
that in many cases the capital invested was none too safe ; that is, 
a share bought for 41 to-day, stood a good chance of being only 
valued at 18e. in the course of a few months or a year or two. 

People who advise persons who are about to make investments, 
would always draw the attention of their clients to the element 
of riek in the engineering, and particularly in the electrical 
engineering, trade. 

Now these matters may not appear to affect the workman, and 
115 too many men declare that they do not and cannot affect 

m. ; 

They do affect the workman, however, because when such s 
state of things occurs ia any industry, it becomes difficult to obtain 
capital with which to put down fresh machinery, or to erect new 
works, In order to attract sufficient capital, the management of 
such an industry must promise, and must pay, a ecmewhat 
high return «n the money invested. Thus the works must 
now earn a greater margin than ever between the cost of con- 
structing and selling its products, and the price it receives from 
the customer ; as the manufacturer is subject to keen competition, 
he is forced to speed up the output of his men. There is no other 
explanation of the matter, he is absolutely forced to make the men 
work at a hot pace, in order to preserve the industry by which 
they both earn their livings. „ 

Also we have the spectacle of the workmau'e adviser, whether 
he be his Trade Union representative, or the leader writer in the 
labour paper to whioh he subscribes, stating that all piecework 
or bonus work systems, are methods of inducing the wo:kman to 
sweat himself, Let us suppose for a moment that they are for 
this purpo:e ; it will at least be admitted that at the end of a self 
sweating week, the wages packet is considerably heavier, than 
under the ordinary datal system cf paying wages, and to that 
extent the workman is a oonsiderable gainer. Under the present 
system, the Trade Union rules actually make i* imperative for the 
master to drive his men, in retara for a smaller wage than they 
might easily earn by using their skill, experience, and brains, for 
the purpose of expediting their ou'put; and every man knows 
that when a workman has a direct monetary incentive to tum 
out more work, he does not feel the speeding up, simply because 
he does it willingly ; whereas at present he is kept to his task 
whether he wisbes or not. 

Now let us take a glance at what will be the after-war condi- 
tions of our industry, in relation to the obtaining of sufficient 
capital. It is no use arguing that the State should own the means 
of production and exchange ; the State does not own them, and 
will not do so for many a long year, if ever. Meanwhile both the 
manufacturer and workman have to live, and whilst it is a fact 
that most manufacturers could get a fairly comfortable living if 
they retired from trade and invested their money in Government 
securities, it is eqnally true that not one workman in 10,000 can 
so exist, simply from lack of capital. 

Thus, for the present, we depend on capital flowing into the 
industry, in order to make a living possible for anyone. 

Bsfore the war a man could get, with safety, 4 per cent. on 
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money he invested with municipal or equivalent safe concerns, He 
put his money into business because he anticipated making a clear 


€ or 10 per cent. out of it. In some cases he preferred to take 5 ur 


6 per cent. in order to be a little safer, but he always demanded 
considerably more than the safe rate of 4 per oent. In short, he 
would not take risks for the sake of an extra 103. per cent, 
dividend. 

The manufacturer not only looked to this return on his invested 
money, but he recognised that by using his managerial abilities in a 
trade in which he had some degree of interest, he could earn for him- 
self a good salary as a manager. Taus, such a man has everything 
to pirauade him to enter and keep in business, and will often do so 
when the return on his invested capital is really low. The share- 
holder, however, has not this double interest, he is interested only 
in the dividends earned, and will not bring his money to the 
industry if the return is low ; as this man is the person who finds 
the maj rity of the necessary capital, he must be considered, or the 
business goes to the wall for want of money to work with. 

It is quite certain that after the war people with money to 
invest will be somewhat soarce, and that they will require a high 
return on their money, simply because they can obtain Government 
secujity with a dividend of 5 per cent. ; if they are to take the risks 
of an industry subject to keen competition, they will require much 
more. 

Also, the manufacturer with money and ability will, if the 
returns of business are meagre, simply refuge to be subject to the 
worries inseparable from the mavagement of a large business ; he 
will save himself worry, improve his tealth, and prolong his days 
by the simple method of investing all his money with the 
Government, and none in industry. 

The writer makes no philanthropic claim for the manufacturer, 
he simply states what will be the policy dictated by common sense ; 
no man in his senses is going to submit his capital to the risks of 
business, and himself to heavy and responsible duties, unless he is 
able to get a good consideration for so doing. 

Now in every dispute between the workman and the employer 
. the workman is at a disadvantage, owing to the fact that the 
‘employer can, and the workman cannot, live without working ; 
consequently, it should not be n to point out that only in 
the greatest extremity should the workman resort to a strike, 
simply because it injures him and those dependent upon and 
connected with him to a far greater extent than it can ever injure 
the employer. | 

Take a recent case when a few years ago the late secretary of 
the A. S. H. advised the men on the North-East Coast not to strike; 
they threw his sound advice in his teeth, and, as usual, dubbed 
him traitor. Mr. Barnes knew both sides of the question, and, on 
that account, he advised the men not to strike. He was publicly 
flouted and insulted, and as a consequence resigned his position as 


eeoretary. . i 

The strike lasted nine monthe, and the men went in on the 
employers’ terms, after subjecting their wives and children to the 
misery and serious privation of a long strike, and the wicked 
wasting of sufficient capital to bring in an income of over £10,000 
a year at a 4 per cent, rate. " 

Daring the great coal strike of a year or two ago over the 
minimum wage, the proprietor of certain iron mines, asked per- 


mission from the Miners’ Union, to obtain sufficient coal from his 


own pits in order to keep his blast furnaces going. | 

This situation was somewhat peculiar, and is thus more interest- 
ing. The owner of the iron mines was a member of a family who 
had worked those particular furnaces for over 130 years; he was 
on the best of terms with his men, and owned valuable coal pita 
5 miles away. The iron ore he raised was so good that he had 
reoeived many offers from iron masters in different parte of the 
oountry to buy the ore from him at & price which would have left 
him a much greater profit than he obtained from the iron run at 
the blast furnaces. He was a very wealthy man, and to the 
writer's knowledge refused three times to sell the ore instead of 
smelting it, on the grounds that the furnaces were going to be 
worked by him as his family had worked them before him. 

His proposition was that he should pay for a check man at his 
coelmines who would see to it that no coal went from the mines other 
than to the blast furnaces ; every man employed on working coal for 
this purpose was to be paid a lump sum at the end of the dispute, 
which would have represented the agreed increase of wages from 
the start of the trouble; that is, any advanoe obtained was to be 
made retrospeotive. 


In vain did this owner plead that if the miners persisted in 


‘ehutting down the furnaces, they would throw out of employment 
200 men who were comfortably situated, and in vain did he point 
out that every man working coal for those furnaces would be 
paying into the Union funds, instead of drawing from them. So 
serious did he consider the matter, that he addressed mass meet: 
ings of the local men, in order to lay the proposition before them. 
Finding nothing but stubborn rebuffs, he warned the men that if 
they shut the furnaces down, they would not be started up again 
in his lifetime; neither persuasion nor warnings had any effect. 
The furnaces must close in order that as far as possible the 
whole nation should suffer and sit up over the coal strike. 

The furnaces were shut down; the strike progressed, and ended. 
Knowing members of the strike-mad seotion of the community 
waited for the furnaces to start up again, and even gave the dates 
of the restart. The iron ore men certainly restarted, and then 
loaded the stuff into the railway wagons, to go away and be 
smelted else where; the offer of other iron masters had been accepted, 
and 200 men were done out of & comfortable living by the un- 
paralleled folly of their own clase, 

The critic may retort, that as the smelting had to be done else- 
where the men were not done out of a living. It is true that 


those who atill possessed their youth and pluck packed np and 
followed the ore, after waiting about for a month or two to see 
what would happen. Finding their resources absolutely at an end, 
they sought work elsewhere, and found it—not amidst the country 
surroundings of the old place, but in the dirty and high-rented 
quarters of a large industrial district. The writer's contention 
therefore that they were done out of a comfortable living is quite 
correct, . 

Some of the men who did not wish to leave the district, and 
who had one or two permanent ties in and around the locality, 
were forced to take up any sort of a job that they ooul d find. 

The writer will not easily forget the spectacle of a healthy man 
of about 45 asking a relative for a labouring job at an adjacent 
works, and stating that his family obligations would not permit 
him to remove; that he had been provident and made some pro- 
vision for bad times and old age, but that work he must have if 
he was not to start realising bis gapital, which consisted of two 
cottages, and an excellent plot of gardening ground. 

This man plainly stated that he had worked for the iron oom- 
pany for over 30 years, that he had never had any quarrel with 
them, and that the miners’ attitude had thrown him absolutely on 
his bꝛam ende. 

This man was no slacker, and no fawning humbug; his frugal 
investment made it impossible for him to follow the iron ore 
without great sacrifice, and an objectionable change for his 
family and himself, into a dirty industrial district. He was 
willing to walk, and did walk three miles from his home to the 
next works which could offer him even a pittance, providing that 
he could stay where his interests were. | 

Thus folly on the part of one section of men brought distress 
to another section of working people; distress of & permanent 
nature. The greatest folly of the whole matter was that the man 


they had worked for was admittedly a thorough gentleman, and a 


moet considerate employer. . 
This last statement brings the writer to his final argument. 


Why should workmen so often tantalise and aggravate those firms 


which treat them best? This is simply folly of the worst 
description, and if persisted in will ultimately throw all control 
into the hands of the less desirable type of manager. 

Let anyone with extensive experience of municipal control 
think of the manner in which advantage is taken of the known 
ay petty oF the Council towards the Trade Unions; this expe- 
rience, like those mentioned above, has been personal with the 
writer, and is no hearsay matter. Often has the question been 


- asked, " Why do you not leave us alone instead of badgering us in 


this fashion? “Why do you not annoy some of the worst paying 
firms in the town until the management there gives you some- 
thing like what you get here, both as regards wages and conditions 
of work? Why do you follow a stupid policy which must alienate 
men with a friendly feeling towards you? | 

No satisfactory answer is usually offered, exoept that it is con- 


. sidered good policy to squecz» where squeezing can be done; and 


so the shortsighted game goes on, and resulte in the opposition to 
Trade Union methods spreading even to those cfficiala, who in 
theory have at one time approved the Unions, 

. The ples is advanced that ideal conditions will bring out the 
best in the worker; this is absolutely inoorreot. 

Let us take an example of an industry run by working men 
themselves for their own benefit, The reference is to the factories 
run by the Co-O, erative Wholesale Society. 

This society is not only up-to-date in its manufacturing methods, 


but its constitution insists that full Trade Union wages shall be 


paid, the shortest possible hours worked in return, and that the 
best of conditions must be maintained for the workers in those 
factories. 

Now do we find unalloyed contentment in those places? The 

answer is in the negative; on more than one oocasion strikes on 
trivial and absolutely p fling matters have broken out and caused 
annoyance and loss to the management. 
, Again, taking the retail side of that same movement, the writer 
knows of discontent obtaining amongst a number of employés who 
are paid above the district rate for their labour, and who work 
many hours less per week than the ordinary shopmen. Yet here, 
again, we get the pettifogging, annoying manufacturing of petty 
grievances, which could enter the mind of no man who was busy 
with a fair day's work. ' 

In one instance in a large town, the managing Committee, mostly 
composed of working men and Trade Unionists, were so disgusted 
and hart at the spirit displayed towards them by a well treated set 
of employés, that they placed their regret in writing on the minutes 
of that particular society. 

In conclasion, the writer assures the workman that no way 
of improving his status and pay will avail permanently other than 
that of assisting the employer to reduce the cost of manufacture. 
This he can do by agreeing to work on a bonus aystem whereby he 
turns out more work in a given time, and receives more money for 
doing 80. ' 

The manufacturer's share comes from the fact that the charges 
for rent, rates, taxer, cost of maintaining the establishment, 
lighting and running, are very heavy. More work turned out 
means a lower standing or dead oharge on each finished 
article, and a quicker realising of the profitthereon. Thus asmaller 
profit can be taken on each article because it is taken on more 
articles per year. . 

The coat of each article is reduced by the time saved, and the 
cost to the oustomer can, therefore, be reduced ; by following the 
&bove mothod of intensive production, the customer gets & lower 


‘price, the man a greater wage, and the manufacturer a larger profit. 


If works A can maksan engine of a certain type for £100, and 
works B cannot make it for less than £120, then works B will 
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have to shut up. Apply the comparison to countries A and B with 
regard to the whole of their manufactures, and it follows that 
country B will have to go down. 
8 Which we are to be is in the hands of our workmen. If they 
will try to abolish old time suspicion and work hand in hand with 
the manufacturer to speed up output; both the country and them- 
selves will benefit by long-continued prosperity ; and under such a 
system the present rates of wages could be maintained after the 
war has finished. 

The war will not finish to-morrow, but to-morrow will be too late 


to consider the matter. It must be considered now, and with an 
open mind. 
* 
——— ——— 


* 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


CHILE.—With reference to the announcement in the 


REVIEW of March 17th respecting a proposed new specific 


Customs Tariff for Chile, it appears that the enactment of 
the new Tariff has now been reported (by cable on April 16th) 
b; H.M. Minister at Santiago, who states that merchandise 
cleared through the Customs within 30 days of the promulga- 
tion of the new Tariff will be assessed for duty at the old 
Tariff rates, notwithstanding that the new Tariff will, in prin- 
ciple, take effect from the date of promulgation. 


JAPAN.—The Government Bill proposing to modify the 
Customs duties on various articles imported—see the REVIEW 
of April 2lst—has now been passed by both Houses of the 


Diet, and was promulgated in the Official Gazette of March. 


6th. The new rates of duty provided for by this measure 
came into operation on April 15th. 


FRANCE.—A Government Bill has. been laid before the 
Chamber of Deputies, proposing to authorise the Govern- 
ment, so long as hostilities continue, to prohibit by Decree 
the importation of foreign goods, or to increase the Customs 
import duties thereon. : 


FRENCH INDO-CHINA.—Owing to the difficulties experi- 
enced at the present time in regard to the shipment of goods 
from the United Kingdom to Indo-China, the French Govern- 
ment have decided that, subject to the necessary ''authorisa- 
tion " being given by the French Consul-General in London, 
the Minimum " Tariff rates of duty will be applied during 
the continuance of the war to all British. goods forwarded 
from the United Kingdom to Indo-China, whether in British 
or French bottoms, with possible transhipment at Marseilles, 
Singapore, or Hong-Kong. 

The above-mentioned concession is in addition to that noti- 
fied in the Review on March 10th, under which tranship- 
inent at Singapore only was allowed. 


SPAIN.—In virtue of a Royal Decree of October 22nd, 1914; 


bended warehouses have recently been established in Cadiz, 


reports the British Vice-Consul at that port. Goods placed in 
these warehouses remain free of import duties, transport and 
port works dues, until imported for consumption into Spain. 
If re-exported from bond they are not subject to these taxes. 
Merchandise may remain in the bonded warehouses for a 
period up to four years, except where it 1s liable to decay. 
Goods such as explosives and articles dangerous to the pre- 
servation of other merchandise or to the security of the build- 
ings are not admitted. 

A table of warehousing charges for deposited merchandise 
is included in an explanatory pamphlet forwarded by the Vice- 
Consul, a copy of which (in Spanish) may be inspected at the 
Commercial Intelligence Branch of the Board of Trade. 


The prohibition of the exportation of articles wholly or 
partially manufactured with copper or brass has been with- 
drawn. : 


BERMUDA.—A new Customs Tariff came into force on 
January Ist, and will continue in force till December 31st. 
With few exceptions the rates of duty and the free list are 
identical with those previously in operation. It is provided, 
however, in the present Tariff that on all goods which are 
liable to specific or to ad valorem duties a surtax shall be 
levied of 10 per cent. on the amount of duty so payable. 


EGYPT.—Revised Tariff valuations for use in assessing 
duties on certain metals imported into Egypt have been issued, 
with effect from April Ist to May 3dlst. 


... ͤ—.̃.. ... 


A Lamp Test. —A projecting bracket, beneath which 
was suspended an opal glass sign with the letters G. E. O.“ upon 
it, was blown down during one of the recent gales, outside the 
branch premises of the General Electric Co., Ltd., at Swansea. An 
illustration that lies before ua shows that the bracket terminated 
in a hook bearing a reflector and an Osram lamp. The opal sides 
of the sign was completely smashed, but the 1,500-watt Atmos- 


type Osram was found to be unbroken, and, when tested, gave 


forth its light as usual, the filament being intact. 


- 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED). ` 
Compiled expressly for this journal by Messrs. W. P. Tuowrsos & Co, 


Electrical Patent Agents, 285, High Holborn, London, W.C., and ar 
Liverpool and Bradford. 


5,874. '' Magnetic blow-out furnaces.” 
Cowans, LTD. April 25th. 
5,875. '' Intercommunication telephones." J. W. DuwcEv. April Stn 


5,884. Electrically-operated temperature alarms." J. P. M. A. StkUVVEN. 
April 25th. 


5,983. Electrical switches." L. G. Cacnter. April 25th. 


5,934. '' Electric locomotives." British THowson*Hovuston Co. (Generat 
Electric Co., U. S. A.). April 25th. 


5,945. Shields or guards for electric lanterns, electric torches, &c.“ N. J. 
Austin & G. E. Taytor. April 25th. 


6,003. “ Lighting fittings." TRTriS THomson-Hovstos Co. April 26th. 


6.005. Dry cells, and batteries thereof." C. F. Burcrss LABORATORIES. 
Aprill 26th, (U.S.A., May 28th, 1915.) 

6,031. Electric devices for automatically turning lights on and off.. E. 
STEIGER. April 27th. (Switzerland, April 28th, 1915.) 

6,096. “ Electric welding apparatus." E. Wottmann. April th. (C. SA. 
May Ist, 1915.) i; . 

6,089. “ Electrical generators for aircraft. G. E. MortLEY. April 27th. 


7 Dry battery. F. P. Baumann. April 27th. (Switzerland, Febru- 
ary 4th. 


6,044. ‘Assembling and uniting accumulator plates," A. ALLECRANZA axo 
A. Fort. April 27th. 


6,079. '' Electric switches." P. L. Davies & J. H. WoorLisceorr. Aprit 


G. H. Nx&P AND SwrTCHOEFAR  AND- 


tn, 

6,082. “ Reflectors and shades for arc lamps, electric lights, &c." H. Levy. 
April 28th. 

6,089. '' Electrolysis of brine in the manufacture of sodium hypochlorite. 
and apparatus therefor.” R. S. CnawBERS. April 28th. 

6.091. Acid and fume, gas, water, and vapour-proof electric lamp-holdine 
device." A. WARNE. April 28th. . 

6.095. Electrical indicating devices for taxicabs, &c.“ H. E. Gur & H. 
RicuaRDSON,. April 28th. 

6,104. “ Method of automatically taking up shrinkage of coils of electric 
transformers, &c. J. HALL & J. R. Kirk. April 28th. 

6.106. Distributors for magneto-clectric machines.“ 
April 28th. 

6,129. “ Method of operating electrodes for projectors.” 
Aprit 28th. (U.S.A., June 28th, 1915.) 

6.131. Electrical resistances.” A. H. Curtis. April 38th. 

6,150. Method of automatically taking up shrinkage of coils of electric 
transformers.” J. Haun & J. R. Kirx. April 29th. 

6.151. Electro-magnetic guns.“ D. S. Crowther & W. RouTLEOCE. 
April 29th. 

6.160. Electric motor control systems," Britisu THomsos-Houstos Co 
(General Electric Co., U. S. A.). April 29th. 

\ 
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PUBLISHED SPECIFICATIONS. 


F. B. Harrosep. 


E. A. SPERgY. 


A914. 


22.045. ARRANGEMENTS FOR AUTOMATICALLY SWITCHING-OFF OR INDICATING 
Derecmve Sections oF Exvectric DistripueTinc Nets. M. Hochstadter. Nov- 
ember 5th. 

: 19018. 

L. M. Potts. February 8th. 
E. C. R. Marks (Delany Foreign Co.). 


1.997. TELEGRAPH MACHINES. 

2,163. SYSTEM oF TELEGRAPHY. 
Fetiuary 10th. 

5,168. MAGNETO IGNITION FOR INTFRNAL-COMBUSTION Enoines. J. W. T. 
Cadett & C. Perey. April 6th. 

5.201. Cikctir BREAKERS, CURRENT LIMITERS, Excessive CURRENT  [xpica- 
TOKS, AND THE Link, FoR Evecreie Circuits, E. T. R. Murray & G. F. 
Shotter. April Gth, 

5,323. Miners’ ELFCTRIC SAFETY LAMPS. 

5,557. ELecTRIC RECTIFIERS AND METHODS OF OPERATING THE SAWE. 
Themson-Houston Co. (General Electric Co., U.S. A.). April 13th. 

5,596. ErkcTWkiCAL RIAS. J. Savin & Automatic Telephone Manufactur- 
ing Co. April 14th. 

5,623. ELECTRICAL ALARM SYSTEMS. 
ltl. (April. 16th,. 1914.) 

5.731. PouTABLE PRimaky Batrerirs OR Certs. C. H. Elliot & Solectric Co. 
April 16th. ` 

5,783. AERIAL CONDUCTORS FOR WIRELESS TELEGRAPHY. 
Telegraph Co. & C. S. Franklin. April Vth. 

6.991. Suokt- Time Eke Swiren. Landis & Gyr Akt. Ges. 
(May 23rd, 114.) 

7,263. APPARATUS POR PNEUMATIC Cosveyinc or Soups, British Thomson- 
Houston Co. (General Electric Co., U. S. A.). May 14th. 

7.826. ELECTRICAL TRANSFORMERS. S. Z. de Ferranti & Ferranti. Ltd. 
May 26th. 

7,827. ELECTRICAL APPARATUS EMPLOYING On. INSULATION, S. Z. de 
Ferranti, J. Roothaan & Ferranti, Ltd. May 26th. 

7,40. VIBRATING MUAKE-AND-BREAK DEVICES FOR USE IN ELECTRIC SticNALLIS c. 
A. C. Brown. May 27th. 

7.987. Rotary EKErkcTRkiCc Coxvertrrs. British Thomson-Houston Co. (Gene 
ral Electric Co., U. S. A.). May 29th. 

8,546. ELE CTI FUSE CARRIERS. A. C. Robinson. June 9th. 

9.584. Evectric WarrR-urATERS. G. P. Elmen, S. O. Salisbury & A. R. 
Talbot. June 30th. (December 26th, 1914.) 

10,272. AMPLIFICATION. OF WIRELESS SIGNALS. A. J. Roberts. 

11.033. MacwNrros, M. A. Codd. July 29th. * 

11.208. Devicrs FoR Guipinc Ropes OR CABLES. Pickcrings, Ltd., & J. 
Fothergill. August 3rd. 

12,614. ELECTRIC ARRANGEMENTS FOR DISTANT CONTROL. 
Ges. September And. (September 2nd, 1914.) 

15.330. Switciuxc DEVICES FOR THE Low-TENSION Inpcuction Circuit oF 
AUIOMOBILE ENciES, F. lacon. October 30th. 

18,084. Trrrruosr Systews. H. S. Turner. December 28th. 
1914. Divided application on 6,480/15, April 30th.) 


J. G. Patterson. April 8th. 
British 


Siemens & Halske Akt. Ges. April 


Marconi's Wireless 


May 10th. 


July 14th. 


Fried. Krupp Akt. 


(June eb, 


A910. 

503. Caste Cramps For ELT CTC Wiring INSTALLATIONS. G. S. Doothroyd 
and Callender's Cable & Construction Co. May 21st, 1915. (Divided applica- 
tion on 7,647/15.) Patent No. 100,233. 

4.402. Tereckarn Macinses, L. M Potts. 
application on 1,997/15.) Patent No. 100,239. 


February 8th, 1915. (Divided 


THE 


ELECTRICAL REVIEW. 


Vern. LXXVIII. 


. MAY 19, 1916. 


No. 2,008. 


ELECTRICAL REVIEW. 


Yol, LXXVIII.) CONTENTS: May 19, 1916. (No. 2,068. 
: Page 
Science in the Factory... -— one ove .. 553 
National Industrial Orgunisstión "NS Vete woe 554 
A Diesel Engine Explosion - s 885 e. 554 
Lead . eee eco ees , 000 eee 554 
The Working of E Unsealed Patents d iss 555 
Central Argentine Electrification (i/iws.) de 555 
cd for Power Factor in Three-phase Supply Tariffs 
al lus e608 eos ese ese 557 
A Railless Trolley-Battery "Vehicle Gillus.) ee T .. 558 
Diesel Engine Users' Association due e. 658 
New Electrical Devices, Fittings and Plant (illus.) dis eee 559 
The Application of Science in Factories, by Sir W. Beardmore 560 
War Items eee eee eee wee eee eee eee eos 162 
Indian Notes eee eco eee een eee [IX] eee 563 
Leg een eee eee > eee eee eee 200 eee eee 563 
Businese Notes eee eee eee i eee eee (EEJ eee 564 
Notes eee eee eso eee eee eee eee eee 568 
City Notes eee PT ees eee eee eee eee ese 571 
Stocks and Shares ... ise „ 573 
Bleotric Tramway and Railway Traffic Returns de coe 574 
The Electricity Supply of Great Britain - -— * 575 
America und Export Trade Development sve "s .. 576 
dence— 
The I. R. E. and a Current Commercial Problem. 578 
Justice to Inventors ... - mm iss 578 
The Pronunciation of “ Ljungström * ae A .. 578 
The J. E. E. Election ose eee [I1] eee eee eee 578 
The Resistance of a Cube Vis axe eu. “eas. BIO 
Daylight Raving vas sk Ee See PAN e. 579 
Trade Statistics of Italy eee eee ese eee eee eee 579 
New Patents Applied for, 1916 ... wes 885 - vee 580 
Abstracts of Published Specifications ... * 580 


Contractor s Column ws eee wee " Advertisement page xviii 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1878. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE 1-4, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: Acuuxay, Loxpox.” Oode,A BC. 
Telephone Nos. : City 997; Ceutral 4425 (Editorial only). 
The Electrical Review is the recognised medium of the Electrical Trades. and has 
by far the ‘penta Circulation of any Electrical Industrial Paper in Great Beitain. 


bseription Rates, — Per annum, postage inclusive, in Great Britain, 


 JOHANNESBURG, 


Su 
£1 Is. td. ; Canada, £1 8s. 10d. ($5.80). 
FORBIGN 

ADELAIDE: Messrs. Atkinson & Oo., 
Gresham Street. 

AccxnanpD N. Z : Gordon & Gotch, 
Albert Street; The Mining and 
Engineering Review, 3la, Strand 
Arcade, Queen Street. 


| BRISBANE: Gordon & Gotch, Queen St. 


CnunRisTCcHURCH, N.Z.: Gordon and 
Gotch, Manchester Street. 


DvxNEDIN, N Z.: 
Princes Street. 


Gordon & Gotch, 


Car ETO WN, BLOEM- 
DvunRBAN, Port ELIZA- 


Central News Agency, 


FONTEIN, 
BETH, &c.: 
Ltd. 


LAUNCESTON: 
Cimitiere Street. 


Gordon & Gotch, ' 


To all other countries, £1 10s. 


AGENTS: 

MELBouRNB: The Mining & Engi. 
neering Review, 90, William Street; 
Gordon & Gotch, Queen Street. 

MILAN: Fratelli Treves. 

New York: D. Van Nostrand, 25, Park 
Place. 

Paris: Boyveau & Chevillet, 22, Rue 
de la Banque. 

Pert, W.A.: Gordon & Gotch, 
William Street. 

Rome:  Loescher & Co, 
Umberto 1? 307. 

Svpxrev: The Mining & Engineering 
Review, 278, George Street; Gordon 
and Gotch, Pitt Street. 

Toronto, ONT.: Wm. Dawson & Sons, 
Ltd., Manning Chambers; Gordon 


Corso 


and Gotch, 132, Bay Street. 
WELLINGTON, N.Z. Gordon & Getch, 
Cuba Street. 


Cheques and Postal Orders (on Chief Office, London) te be made payable to 
THe ELECTRICAL Review, and crossed ' London City and Midland Bank, 


Newgate Street Branch.“ 


THE UNIVERSAL ELECTRICAL DIRECTORY 


(Je Me Berly’s). 


1916 EDITION 


READY) 


H. ALABASTER, GATEHOUSE & CO., 
l 4, Ludgate Hill, London, E.C. 


SCIENCE IN THE FACTORY. 


In our last issue we referred, in passing, to the 
excellent address of Sir Wm. Beardmore to the Iron 
and Steel Institute; there is so much of value in this 
address that we have thought it well to reproduce 
a large portion of it, and have omitted the remainder 
with regret. The author speaks with knowledge 
based on an exceptionally wide experience in con- 
nection with engineering undertakings of the first 
magnitude, and we are glad to see that he whole- 


.heartedly advocates the application of scientific 


method to industrial affairs, giving many striking 
instances of the improvements and economies 
which have resulted from its adoption. The fact 
that immediate benefits may not accrue is clearly 
brought out in the address; in the case of the great 
dye industry which the Germans builb up on the 
scientific foundation provided by British genius, no 
less a period than 17 years was spent in patient and 
unflagging research before success was achieved, at 
a cost of a million sterling—but the desired end 
was eventually attained and immense profits were 
secured. On the other hand, examples are given of 
investigations which bore valuable fruit within a 
comparatively short time of their inauguration. 
Another feature of the address to which we would 
direct attention is his appreciation of the import- 
ance of pure scientific investigation, with no appa- 
rent bearing upon industrial matters. The researches 
and discoveries of Faraday, which have given rise 


to the electrical industry, afford a familiar example 
of this nature; but others even more striking are 
adduced by Sir William, such as the discovery— 


first by pure theory—of Thomson and Joule that 


a gas expanding through a porous plug was lowered 
in temperature, upon which is based the liquefaction 
and separation of gases, now employed on a large 
scale in various branches of industry, or the recales- 
cence of iron studied by Prof. Barrett, a well-known 
phenomenon, the investigation of which has led to 
revolutionary improvements in the manufacture and 
treatment of steel alloys of the utmost importance 
to the engineering industries. 

There is, however, a jarring mote which runs 
through Sir William's address—the reluctance of the 
workers to play the game." He demonstrates, 
with startling clearness, the fact that even in war 
time, they deliberately restricted their output, and 
to such an extent that girls, with necessarily very 
little training, were able to turn out more than 
double the production of thoroughly trained mecha- 
nics working under the same conditions and for 
the same hours. The gravity of such a statement 
cannot easily be over-estimated, and the author's 
conclusion that men capable of such unpatriotic 
conduct are unworthy of the privileges of citizenship 
is thoroughly justified. It is not thus that Germany 
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wages war. We fear that his forebodings as to the 
future due to the lack of a sense of duty on the part 
of the worker are only too well-founded. That in 
pursuing a policy of restriction of output the work- 
man is acting against his own interest is undeniable, 
and if he could be induced to make a trial of the 
„ square deal" he would soon realise the fact. But 
the difficulty is to persuade him to try it, and prob- 
ably past errors on the part of foremen in cutting 
down piece rates unduly when a man increases his 
output have a good deal to do with his suspicious 
attitude towards the employer. It is not only the 
worker who is selfish. 


FRoM articles which have been 


National appearing in a number of leading 
Industrial newspapers during the last ten days, 
Organisation. we gather that the scheme for com- 


bining the several movements which 
have for their object the formation of a strong 
national organisation of manufacturers and indus- 
tries has been advanced a further stage. Circulars 
are understood to have been issued bearing the 
signatures of Mr. F. Dudley Docker, C.B., Mr. 
F. J. Nettlefold (chairman of the Institute of Indus- 
try), and Mr. W. P. Rylands (representing the 
Central Association), intimating that as soon as 
one hundred preliminary members, each guarantee- 
ing an entrance fee of £1,000, have been obtained, 
the new Association of Manufacturing Interests will 
be established. Nearly half that number have been 
secured. 

It is safe to assume that the great majority of our 
numerous large industrial concerns are by now fully 
convinced of the crying need for such an organisa- 
tion efficiently to watch over British manufacturing 
interests, and worthily to represent those interests 
in the right circles without antagonising Labour. 
That being so, if these concerns can be convinced, 
as we think they can, that the combined effort now 


seeking their co-opération is a serious one, with 


` 


_ very substantial backing of influence and funds, they 


will throw in their lot with those who are eager for 
the organisation to get to work in time to assist in' 
putting our industrial house in order before Peace is 
declared. The Association will embrace practically 
all classes of manufacturing industry—''a sort of 
industrial Parliament," are the words credited to 
Mr. Dudley Docker in the Press—but engineering 


. and electrical manufacturing form so extensive and 


vital a part of the industrial life of the nation that: 
they will inevitably rank very prominently in such 
an organisation. It is stated that Mr. A. W. Tait, 
of Basildon House, E.C., is acting as honorary 
secretary pro tem., and that all correspondence on 
the subject should be addressed to him. 


THE recent fatal explosion of a 


A Diesel compressed-air receiver in connec- 
Engine tion with a Diesel engine at the 
Explosion, Smithfield Markets electric lighting 


station has been very fully dealt 
with at the meetings of the Diesel Engine Users’ 
Association, of which reports have appeared in our 
columns. In some respects the accident was of a 
similar nature to that which took place at the Bray 


electricity works in 1912, with most unfortunate | 


results.. In both cases, apparently, a mixture of oily 
vapour with air (enriched with oxygen at Bray) ex- 
ploded and fractured the containing vessel—the 
intermediate “‘ purge pot ” or receiver in the present 
instance, the blast bottle.at Bray. 

While in the latter case the presence of excess of 
oxygen was probably the main cause of the accident, 
we pointed out at the time that the insertion of a 
check valve in the course of the pipe from the blast 
receiver to the fuel valve would have prevented the 


explosion. It will be noticed that the makers of the 
air compressor at Smithfield Markets recommend 
a similar precaution in the case of the pipe from the 
compressor to the blast receiver, to prevent the 
return of air from the réceiver to the pump, in the 
event of faulty operation of the high-pressure valves 
on the latter. 

The dangers arising from the association of com- 
pressed air and oil vapour have been well known for 
many years, and as both these elements are neces- 
sarily present in the working of the Diesel engine, 
in which, moreover, the risk is aggravated by the 
exceptionally high pressures employed, elaborate 
precautions to prevent the possibility of accident 
would be fully justified. All the more, therefore, is 
it incumbent upon the makers and users of these 
engines to adopt the simple and inexpensive expedi- 
ents to which we have referred, and we hope that 
both parties will by such means endeavour to render 
the Diesel engine as safe as any other prime mover. 
The Association, which, though necessarily small, is 
one of the most active and efficient of our technical 
societies, may be trusted to throw its influence into 
the scale of safety and progress. 


NOTWITHSTANDING the prohibition 
of speculative dealings under the 
regulations in force, the run of busi- 
ness has been fairy active within the last week or so, 
at a somewhat lower range of prices, however, due 
to the fact that the market for early delivery has 
been chiefly fed by the disposal of controlled lead or 
metal that was ear-marked or held on behalf of the 
British Government. Developments, as a matter of 
fact, have been chiefly the outcome of the operations 
conducted by Government brokers. The supplies 
now coming to this country from Australia and 
Spain are, apparently, largely under Government 
control; but the fact is worth noting that this contro! 
has not resulted in any very material cheapening of 
the price of the commodity, which, after all, depends 
chiefly on the law of actual supply and demand. Con- 
sidering the very liberal quantities of metal which 
have come on the market of late, the latter has cer- 
tainly given a good account of itself. The price of 
prompt delivery dropped to about £33 12s. 6d., thus 
showing a depreciation of quite £2 15s. a ton from 
the extreme highest point recorded this year, which 
has given consumers who were rather short of stock 
an excellent opportunity of replenishing on more 
advantageous terms than generally anticipated. A 
fair number of transactions have just lately taken 
place in forward positions, whereas business has been 
for some time past, or since the enforcement of the 
new regulations, almost entirely confined to near 
lead. Forward metal is certainly not offering with 
anything like freedom, which is not surprising, for 
indications as to future supplies do not point to anv 
excessive surplus. 

As shown by the official returns of imports for the 
past month, the deficit of supplies as compared with 
the previous year is greater than ever, though this 
is, to a considerable extent, offset by the fact that 
the re-exports have fallen off materially this year. 
which is partly due to the Government restriction« 
upon export business. For several weeks past, in- 
deed, licences have been very hard to get. So far 
this month, the arrivals have been again very light. 
and the surplus for near delivery having beer 
whittled down to moderate proportions, the market 
now shows greater resistance, although dealers are 
not disposed to carry much stock, and, in fact. thev 
chiefly confine their purchases to actual demand from 
consumers. The chief sustaining factor in the situa- 
tion continues to be the big outlet for munitions. 
while the demand for ordinary industrial purposes is 
considerably under the normal, which is explainec 
bv the marked slackness of the building trades 
Rollers, however, are being kept fairly busy bv the 
large Government orders for war purposes. 


Lead. 
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The fact may be mentioned that operations on the 
part of white and red lead manufacturers are 
seriously hampered by the ever-growing scarcity of 
labour, while a keen demand has been experienced 
for this material for some time past. The bulk df 
the English output of white lead is, apparently, 


absorbed or reserved for Government purposes, and- 


those consumers who placed orders in America find 
considerable difficulty in securing shipments through 
lack of freight, while American terms have been 
raised considerably. The position of pig lead in 
America is not quite so tight as it was a few weeks 
ago, the demand having fallen off somewhat, both 
for domestic and export, and prices have eased off 
appreciably, but they still stand at a relatively high 
level, which practically prohibits the resumption of 
shipping business with this side. The French 
takings from Spain direct continue on a large scale. 


A NEW range of patents—“ the 


The Working unsealed patents’’—is now thrown 
_of “ Unsealed open to applicants for licences. An 
Patents.“ application of considerable moment, 


the first under new legislation of this 
year, was made to the Controller of Patents, Mr. 
Temple Franks, and the Deputy-Controller, Sir 
Cornelius Dalton, on Thursday last week. The 
Patents Court was set up by special legislation to 
deal, under the Patents, Designs and Trade Marks 
(Temporary Rules) Acts, 1914, with the patents of 
alien enemies. Hundreds of German patents, a 
good many electrical, have been applied for by 
British manufacturers, who desired to manufacture 
under a Board of Trade licence for the supply of the 
British and Colonial trade. The novel application 
heard last week was made under new legislation 
passed only a few weeks ago—the Trading with the 
Enemy Amendment Act, 1916. This relates not to 
letters patent already granted, but to an important 
department of the newest examples of inventive 
skill—the applications which have been received 
from the Continent since the outbreak of the war, or 
immediately before it, for British patent rights for 
new devices, for which as yet no sealed patent has 
been issued. Specifications have been required to 
be filed, but the authorities in this country have done 
nothing in the direction of conferring rights and 
transforming the applications into sealed patents. 
These ‘‘ unsealed patents," as they are called, are 
now thrown open for the investigation and applica- 
tion of British manufacturers and users. The first 
application under this new legislation is, therefore, 
a significant event, not to be overlooked by those 
who are consulting the needs of the public and 
of British industry in these times. 
The first application for an ‘‘ unsealed patent 
"had to do with the German Timmer machine for 
grinding blades, and was made by two Sheffield 
firms in order to fulfil War Office contracts of so 
extensive a kind that they could not ordinarily com- 
ply with them. 


The machine, curiously enough, comes from the | 


German Sheffield—Solingen. The Controller made 
clear the procedure in this new class of case. The 
Public Trustee will probably be made custodian of 
the ‘‘ unsealed patents," and while the licence has 
been issued by the Board of Trade hitherto, the new 
type of licence will be executed by the Public Trustee 
and granted in his own name, though it will be pre- 
pared by the Solicitor of the Board of Trade. The 
Public Trustee will hold the royalties, and it will be 
necessary (the Controller pointed out) for somebody. 
to pay the sealing fee, for the unsealed patents must 
be sealed to someone before they can be used. 

It is stated that there are some two thousand of 
these '' unsealed patents " filed, together with their 
specifications. The first application, the Controller 
aunounced, would be granted. 


`~ 


CENTRAL ARGENTINE ELECTRIFICATION. 


AN important railway electrification scheme, which is 
approaching completion, is that comprising the Central 
Argentine Co.’s suburban line from the new Retiro Station 
(Buenos Aires) to Tigre (vid Victoria), which has a route 
length of 28 km. From a description of this scheme 


. which appeared recently in the Central Argentine Railway 


Magazine, it appears that Messrs. Merz & McLellan reported 
favourably on this project in 1910, and that the scheme, 
having received the approval of the Argentine Government, 
steps were snbsequently taken to carry it into effect, with 
the result that it is practically completed. Electrical 
energy will be generated in the company’s power -house at 
Canal San Fernando, and transmitted through 20,000- 
volt underground cables to sub-stations at the Canal San 
Fernando, Victoria, Olivos, Palermo and Retiro. The sub- 
stations at Canal San Fernando, Olivos and Palermo will 
convert to direct current at 800 volts, at which pressure the 
current will be supplied to the third rail. The sub-station 
at Victoria is a static sub-station, and will supply three- 
phase current at 440 volts for power and lighting require- 
ments at the Victoria workshops and station. Retiro sub- 
station will convert to 220-volt direct current for the supply 
of m and power to the new Retiro station and goods 
yards. ö i 

Electrical energy will be supplied to.the trains by means 


of a third rail, and will return to the traction sub-stations 


by means of the track rails. The rolling stock is arranged 
on the unit system, and each unit will consist, of one motor 
coach coupled to one trailer coach. A train can thus 
consist of one to six units, that is, two to twelve coaches. 
With the exception of Tigre C. and Victoria the electric 
lighting at-the local stations on the electrified system will 
be supplied direct from the third rail. At Victoria, the 
Victoria sub-station will supply the current, while at Tigre C. 
motor-generators will reduce the current at 800 volts from 
the third rail toa pressure of 200 volte, at which pressure 


the lighting will be carried out. 


The power house is situated on railway property - 
midway between the Canal San Fernando station ard 
the River Lujan. The foundations are in the form of an 
armoured concrete raft supported on about 3,000 piles 
driven to a depth of 10 metres. 

The power house, with its machinery, is now completed. 
The building is of steel framework, with walls of reinforced 
cement plaster, and is divided into two main parts, the 
engine house and boiler house. There is a bay slong each 
side of the engine house ; in one the high-tension switch- 


gear is housed, and in the other, which is adjacent to the 


boiler house, all the water tanks and feed pumps are 
situated. The engine house is spanned by an electrically- 
driven travelling crane. | 

. The boiler house has three main floors: a basement, or 
ash-handling floor, a boiler house floor, and an economiser 
floor. The boilers and economisers are arranged on each 
side of the boiler house, and above them are coal-bunkers 
which have a capacity of 1,000 tone. Alongside the boiler 
house in the open is a coal store for 6,000 tons of coal. 

In the engine room are installed four 3, 300. Kw. turbo- 
alternators of the Part ons type. The alternators generate 
at 2,500 volts, 25 cycles, and run at 1,500 B. P. M.; they 
are direct coupled to step-up transformers, which raise the 
voltage to 20,000. Below each turbine is situated its 
surface condenser and auxiliary machinery. 

The circulating water is obtained from the River Lujan 
by means of four electrically-driven circulating pamps which 
pump the water from the river to the condensers. 

The high-tension switchgear is installed in concrete cells 
reaching from the basement to the roof of the switch 
house. | 

There are six boilers of the multitubular type fitted with 
mechanical stokers, superheaters, induced and forced 
draught. Each boiler has its economiser placed directly 
above it, the waste gases from each pair of boilers being 
dealt with by the one chimney. The ashes and soot are 
handled by means of the vacuum ejector system. 

Coal, as a rule, is brought from Campana, or Villa Con- 
stitucion in wagons, and lifted by an electrically-driven jib 
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crane, with grab attachment, into-the open coal store, or into 
receiving hoppers. Two coal-crushers reduce the coal to a 
small size ; a bucket elevator conveys it to the top of the 
boiler house, where it is transferred to a tray conveyor 
running over the overhead bunkers. It is expected that 
about 50 tons of coal will be burned per day. 

Practically all the cables have been laid and jointed, and 
are ready for use. The H. r. cables are all of the three-core, 
paper-insulated, lead-covered and wire-armoured type, and 
are in duplicate. In general, the cables have been laid in 


traction sub-stations and several of the signal cabins. The 
third rail will be protected throughout by means of 
creosoted boards attached to the top and side. 

In all, 117 electric coaches have been ordered. Of these 
50 are trailer coaches, 55 are motor coaches fitted with two 
motors per coach, and 12 are motor coaches fitted with four 
motors per coach. The four-motor coaches will be used 
principally for express trains and special trains on race 
meeting and regatta days. 

Owing to the war, only 30 trailers and 42 two-motor 


^ 


À . 


PLAN SHOWING PRESENT AND PROPOSED ELECTRICAL LINES, CENTRAL ARGENTINE RAILWAY." 


the ground at the boundary lines on each side of the track. 
Each H. r. feeder has laid alongside it a pilot cable for the 
automatic protective gear for cutting out faulty feeders. 

Telephonic communication has been arranged for by 
means of underground telephone cables, which link up the 
various points of the electrified system. 

The three traction sub-stations are practically identical, 
and have been completed. The buildings are of the same 
1 9 the power-house building. Each sub-station contains 
t rotary con- 
verters, each of 
1,000-Kw. capacity. 
The direct-current 
feedera are paper- 
insulated, bitumen- 
sheathed, and are 
laid in fibre conduits 
. filled with bitumen. 

Work has just 
been commenced on 
the foundations of 
the Retiro sub-sta- 
tion. Besides the 
machinery required 
to convert the H.T. 
current, there will 
be installed a large 
battery to ensure a 
conbinuous supply 
at Retiro station, 
in case of repairs to, 
or breakdown of, 
the power-house 
plaat or distribu- 
tion cables. It is 
expected that this 
sub station will be 
ready for use before 
the end of the year. 
in a month’s time. 

Most of the third rail has been laid. It is in the 
form of a channel with the open side of the channel 
towards the track. The shoes on the train make contact 
with the underside of the top flange of the third rail. 
The whole third-rail system is divided into sections con- 
trolled by switches and circuit-breakers housed in the 


Victoria sub-station will be completed 


TURBINE PLANT AT THE CANAL SAN FERNANDO POWER HOUSE. 


coaches have been received. The balance is not expected 
until some time after the war has ceased. The trailer 
coaches were received about two years ago, and. lately 
the electric equipment has been fitted to these coaches. 
The 42 two-motor coaches are practically ready for service. 
The coaches are equipped with 250-H.P. motors and control 
ear. | ! 
: It is expected that with this stock the express trains from 
Tigre to Retiro will make the journey in about 30 minutes, 
making two stops 
on the way, while 
the electric trains 
stopping at all sta- 
tions. will be able 
to make the journey 
in approximately 45 
minutes. Repairs 
to the rolling stock 
will be carried out 
at Victoria work- 
shops, at which 
large alterations and 
additions to the 
buildings and ma- 
chinery are being 
made for the carry- 
ing out of this work. 
The tracks be- 
tween the Canal 
San Fernando Sta- 
tion and the Tigre 
(R.) Station have 
been equipped with 
the third rail, so 
that electric trains 
can be run there 
for the purpose of 
giving motormen à 
thorough course of instruction and training before the electric 
service is commenced. Since the middle of September an 
elec;ric train composed of two motor and two trailer coaches 
been running daily for the purpose of showing up any 
faults there might be in the electrical equipments. So far, this 
train has run 3,600 km., and not a single fault has developed. 


Map reproduced from Proceedings, West of Scotland Iron and 
Steel Institute, 
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ACCOUNTING FOR POWER FACTOR IN 
THREE-PHASE SUPPLY TARIFFS. 


THREE-PHASE generation and distribution being undoubtedly the 
standard system of the future in all industrial districts, and 
industrial loads being frequently of low power factor, any pro- 
posala for taking power factor into accoint in charging for 
A c. supply are of quite special interest. That the wattless current 


demarded by a load of poor power factor does involve considerable - 


idle investment in generators and cables is well kaown, and no 
doubt readers are acquainted with the iavestigations and proposals 
of Prof. Arno in this connection. B-oadly, these proposals are 
that costs due to low power factor be covered by charging each 
consumer for his t ue consumption plus a fraction of the difference 
between his real and apparent consumption, this fraction varying 
with circumstances from 25 to 50 per cent. Taking 33 per 


cent. as an average value for this fraction, the power for which 
the consumer has to pay (ina case where the real power is E I 


It is not neceassry, however, to use the special Arno meter 
( which is inferior in electrical and mechanical characteristics, to 
most modern watt-hour meters), in order to work on Arno’s prin- 
ciple of charging for real power plus a proportion of the wattless 
demand. R Stoppler,in a recant copy of the Elek. Zeitschrift, 
points out that separate measurement of the two products E I cos ¢ 
and E I sia $ provides all the essential information and requires 
only the use of meters of standard construction, whilst-overcoming 
all the obj:ctions cited above. If the load current lags on the 
supply pressure E (fig. 1), a meter reading E I cos ¢ would record 
the watt component E Iii; and a meter reading EI sin $ would 
record the wattless component E i2. 


Connections for such meters are given later. Assuming for the 


momen* that their readings are available, they may be used for a 
complete analysis of the load conditions by aid of fig. 3. Ia this 
chart values of ¢ and cos ꝙ are plotted against values of tan $ as 
E I sin 9% I cos p = reading of sine 


as absciss (tan à = 
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— The method proposed by Arno for measuring this complex quan- 
tity was displacing the driving pressure-coil fi'ld backwards 
with regard to the driving current-c il field by an angle g eiter 
than 90°, and varying (according to the range of power factor for 
— which the meter is designed), between 100 and 150° or ao. 
On non-inductive load the reading of such a meter is identical 
With that of an ordinary watt-hour meter, but on inductive load 
_ the special instrument reads higher. The units in which it 
| meoords are, however, complex units. so that even if the law of 
_ the country does not preclude the use of an Arno meter as the sole 
basis of charging, there is no indicatioa for the benefit of the 
- supply engineer and the consumer concerning the actual power 
- consumption and power factor. It is obviously desirable that the 
t apply engineer should know the actual power and pəwer factor, 
- otherwise he cannot judge properly the dev:lopment of his under- 
taking, and remodel tariffs from time to time. Tae consumer is 
more than likely to chafe at th» mystery of the complex unit " 
on which he is charged, and there is certain to b> trouble if, due to 
| lower power factor, his bill comes to more than ia a preceding 
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- period, for which his ordinary working records show that the true 
- power consumption must have been greater. The consumer has 
— every right to demand that, if he is to b» charged on power factor 
as well as true power, his meter should give him such informa- 
tion as will enable him to check, and possibly improve, 
_ both these quantities. Finally, there is the serious obj-cticn 
that an Arno meter readiog, say u 1 c03 6 + | EI will not give 
7 Correct readings with any other fractional coc fficients, though it is 
obviously quite likely that, due to extensions or other changes in 
- the supply station and network, the fraction of wattless current 
charged for should vary from time to time. Similarly, if a con- 
 sumer's installation gave at first a power factor between unity and 
_ 08 but subsequently was extended by the addition of a number of 
- Motors, so that the power factor then varied between 0°85 and 0 6 
- it would be necessary to substitute a differently adjusted meter. 
These difficulties, though not insuperable in a laboratory or special 
Ins ion, become of the gravest importance under commercial 
conditions where continually varying loads are concerned. 
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ponent). 
The meanings of the factors » and & introdu^ed on this chart are 


as follows:—Arno's basis of charging is [real power + n - 


(app rent — real power) where » isa fraction. This reduces to 
(E1cosó n (EI EIcos¢)=(1 —za.EIGCOB8Q + 2. EI), which 
may be expressed as k X E I cos o, where k is the factor by whi zh 
the real power reading must be multiplied to give the value of 
Arno's complex power. It w.ll be seen, therefore, that from the 
readings of meters recording E I cos $ (i.e., true power) and E I 
sin ó respectively, there can be deduced the power factor and the 
correct total for charging on Arno's system for any value of » and 
for any loai power factor. To eliminate calcalation of tan ¢, a 
chart can be prepared on the principle shown in fig. 2, setting E I 
cos % along the axis of ordinates, and E I sin ¢ along the axis of 
abecissa’, the length A B represents the apparent power E I to scale 
ani the anzle o A B = . l a 

In applying this system of metering it is simply necessary to add 


Fa 


FId. 4. 


! 

to the existing meter which records real power (E I cos $), a 
similar meter so connected a3 to record E I sin ¢. 
case of a balanc:d three-phase load an ordinary A C. motor meter 
may be connected as in fiz. 4, the current coil in one phase, and 
the pressure windiag across the two other phases. The driving 
fields are then: in phase and the m ter registers proportionally to 
E Isin ý. In the vector diagram to the left of fig. 4, the flux Fe 
lags 90° on the E.M F. E, which produces it, and is ia phase with 
i; so long as the load is non-ind active. 

A better arrangement for recording the wattless component E I 
sin % correctly in any three-phase system, at all power factors and 
states of load balance, is indicated in fig. 5, and really amounta to 
duplicating the arrangement in fig. 4. Tae flix F is made to lag 
60° on E, and hence to lead 30* on i; ; and the flux Fi is made to 
lag 129° on E; and hence to lag 30° on is. When thus arranged 
the meter yields high torque, has &mall internal loss and is easily 
calibrated. ` 


In the - 


Ed: d 
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For a three-phase, four-wire cirouit, three measuring systems 
are required, connected as in fig. 6 with the pressure windings in 
star, and each connected to another phase than the one containing 
the current coil with which it works. The fields of the pressure 
coils being made to lag 60° on the E. M. r. s producing them, they 


FIG. 5. 


come in phase with the main current fields when the main load 
is non-inductive and the torque produced is proportional to the 
wattless power of the outers against the neutrals, Other arrange- 
ments are possible in the above and other cases, but enough has 


FId. 6. 


been said to illustrate a convenient means of applying the 
admittedly sound principles enunciated by Arno, without incurring 
the practical difficulties involved by using meters designed to 
record automatically a composite quantity which includes an 
arbitrary and. gradually changing numerical factor. 


A RAILLESS TROLLEY-BATTERY VEHICLE. 


THE new motor-wagon designed by Mr, C. J. Spencer, general 
manager of the Bradford City Tramways, for the conveyance of 
goods in connection with the ordinary passenger tramway service, 
which was referred to in our " Notes," was given a trial recently, and 
the Yorkshire Obserrer gays it was found to work with gmoothnese 
and efficiency in «very respect. The new vehicle is quite simple in 
design, but wonderfully adaptive to the pur- 
poses to which it is to be put. Taking the 
chassis of an old raill:ss trolley-car, Mr. 
Spencer has built upon it a long, broad lorry, 
similar in shape and dimensions to the motor- 
lorries which have become so familiar in recent 
times. The great diff»rence is, that instead of 
using petrol, which is so dear in these days, the 
new transport wagon is run by means of the 
existing electric tramway equipment. It may 
thus have the advantage of greatly reducing 
the demand for the precious petrol, minimising 
running coste, and at the same time contributing 
greatly to the public convenience at a time 
when there is so serious a deficiency in trans- 
port services, 

The adaptability of the new wagon 
was demonstrated to the chairman of the 
Bradford Tramways Committee (Mr. Enoch 
Priestley) and several other interested persons, 
at a test of the vehicle on the 8th inst.; 
at the Thornbury tramway depo; it was 
seen mancwuvring with the facility prac- 
tically of an ordinary motor-car. A load 
of two tons was put on the wagon, and with 
this it made a satisfactory journey to Wibsey. 
The great advantage of the new wagon is that 
it can travel either by means of the electric 
equipment of the tramway system or inde- 
pendently of it, by means of a battery carried 
on the vehicle. 

Toe equipment of the chassis of the rail- 
less trolley-battery veh‘cle is similar to that of 
the ordinary railless trolley-chassis, with the 
addition of the battery, and includes two 
20-H.P, motors with ordinary series-parallel control, and it will 
therefore operate on a 500-volt circuit. The earthing device is an 
extension of the steering arm of the vehicle, bearing on the track 
by the medium of a cast-iron block, and at the same time auto- 
matically steering the vehicle, (This device, which has been used 
with con- iderable success for some time in connection with the 


Bradford railless trolley-cara when taking them over the tramway 
routes to the depót, was designed by Mr. E. Cross, the general 
manager of the Rotherham Tramways ) 

The accumulators employed are 120 cells of the Edison typ:, 
giving a normal voltage of 150. 

These supply current to the ordinary 500 volt motors, the only 
difference being that tbe motor with battery supply rum 
correspondingly slower, that is, pro rata to the voltage, but as the 
torque of a series motor is proportional to the current passing 
through the windings, the vehicle is capable of climbing step 
gradients, but at a speed corresponding to the low vol'age. 

Whilat the vehicle is running on the 500-volt circait the 
may be in series with the motors, thus charging it whilst the 
car is in trolley service. The battery is capable of running the 
vehicle about 10 miles, 

The change-over from battery to overhead wire is merely a 
question of throwing over a switch, the putting of the trolley oa 
the wire and the earth conncctor gn to the steering gear. 

We are indebted to Mr, C. J. Spencer for these details and for 
our view of the vehiole. 


DIESEL ENGINE USERS' ASSOCIATION. 


AT the May meeting of the Association reference was made to the 
fact that the list of membership was now representative of upwards 
of 30,000 B.H.P. of Diesel engine plant. Several further engineers 
having control of such plant were elected members. 
Discussion on the Smithfield Market explosion was resum d. 
Mr. R. L. QUERTIEB, the London manager of Meeere. E vell 


and Co., Ltd., who attended the meeting by invitation, made am: 


remarks on behalf of his firm, who were the makers of the air 
compressor concerned. While not wishing to be dogmatic, he said, 
they had a theory which seemed to fit the case, and whiob, if 
correct, showed that quite a simple precaution should prevent 
further accidents of a like nature. The abnormal conditions 
shown by the examination of the compressor after the acciden’ 
were, so far as they knew, confined to the high-pressure suction 
and delivery valves, which were exoeedingly badly carbonised, and 
to th; relief valve on the intermediate purge-pot, which, whea 


tested after repair, only blew off freely at about 380 Ib. per eg. in. 


This relief valve was set by the makers to blow off at about $5 ]b. 
per sq. in., so that it must have been re- a4 justed by screwing up 
the spring to the limit. 

The accident occurred almost immediately on starting up after the 
engine had been out of service for some hours, and therefore the 
temperature of the compressor was very much lower than 
and it would seem that the conditions were not at all favourable 
for an explosion to take place. There seemed no donbt, however, 


' that an explosion did occur, as, in the firet place, a calculation of 


the strength of the purge-pot showed- that the bursting pressure 
would be in the neighbourhood of 2,500 Ib. per aq. in., and, 
secondly, the fact that it was broken into fragments indicated a 
heavy and instantaneous shock, and not the fracture at the 
weakest section, which one would expect wi:h a steadily-incressing 
load, even if that were rapidly applied. 


RAILLESS TROLLEY-BATTERY VEHICLE FOR GOODS SERVICE ON TRAMWAYS. 


Assuming, therefore, that an explosion oscurred, and that this 
was caused by the ignition of lubricating oil, it had been suggested 
that such explosions were caused by the ignition of oil in the form 
of mist or fog. Oae, therefore, had to account for the oil fog and 
for the means by which the temperature was raised to ignitios 
point, His firm's theory was as follows :— 
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The high-pressure valves were not functioning, with the result 
that there was, more or less, o passage connection between the 
final delivery-pipe to the blast-bottle and the intermediate purge 
pot. The valve between the blast-bottle and the compressor 
was opened just before the accident, and this would allow the 
dense air in the blast bottle to rush back along the pipes to the 
intermediate purge pot by way of the high-pressure cylinder. 
They suggested that the velocity at which the rush took place and 
the density of air caused it to lick up and carry away any oil 
deposited on the pipes and to churn this into a fog. The inter- 
mediate relief valve, as tests recently made proved, was capable of 
dealing with all the air aspired by the compressor with a rise in 
pressure of not more than 30 Ib. per aq. in., but it was obviously 
incapable of dealing with an almost instantaneous rush of air from 
the blast bottle, and consequently the pressure rose till a balance 
Was a . All the while, of course, the intermediate cylinder 
was delivering air, and had now to compress against this greatly 
increased pressure, so that the temperature of the delivered air 
rapidly increased till it was sufficient to ignite the oil mist in the 
purge pot and cooling pipes. It was not necessary for this rush 
back of air to take place immediately the blast bottle valve was 
opened, because the compressor was at work and the conditions 

, namely, a more or less free passage into the I.P. purge 
pot and coils, might not have been immediately present. Again, 
the same conditions would be obtained with a slower leak back if 
for any reason the I.P. relief valve were not in proper wórking order, 

If this theory were the correct explanation of the explosion, it 
was cloar that the greatest safeguard possible would be a back- 
pressure valve inserted in the final delivery pipe between the blast 
bottle valve and the compressor. Mr. Quertier thought that this 
valve should be fitted close to the blast-bottle end of the pipe, as 
there the air puleation would be less definite and the air would be 
oooler. These conditions would ensure the valve working freely 
without undue wear or tender oy to stick, 

Qaite apart from the accident above referred to, he thought it 
was clear that no undue rise in temperature could occur in the 
compressor, even if either or both the high-pressure valves failed, 
if in the first place the air in the blast bottle were prevented from 
rushing back by the above-mentioned check valve, and, secondly, 
if the intermediate- pressure relief valve were kept iu proper work- 
ing oondition, so that it would prevent the I.P. delivery preeeure 
rising, by blowing off all the air aspired by the compressor with the 
reasonable rise in pressure for which the relief valve was designed. 

The next meeting of the Association will be held on Friday, 
Jane 23rd, when Mr. Geo. E. Windeler will read a paper on the 
subject of "Methods of Lubrication and the Difficulties of 
Efficiently Lubricating a Diesel Engine.” 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Special X-ray Reflectors for Half-Watt Lamps. 


To permit advantage to be taken of the well-known merits of 
the X-ray lighting system, when using half-watt lemps for the 


" Jupiter " type for high windows. 


Flas. 1 & 2.—X-Ray SILVEBED GLASS RE- 
FLECTORS FOR MAZDA HaALF-WaTT LAMPS 
FOR WINDOW LIGHTING. 


direct lighting of shop windows or other interiors, the BRITISH 
THOMSON-HOUSTON Co., of Mazda House, 77, Upper Thames Street, 


E. C., have developed three new reflectors for use with Mazda half- 
watt lampe. These reflectors embody the same merits as the 
ordinary X-ray reflector in respect of scientific design, freedom 
from striation, and permanently high reflecting efficiency, The 
distinctive feature of the new patterns is the provision of a special 
backing to withstand the high temperature of half-watt lampe, 
which would destroy the silver backing of the ordinary X-ray 
refleotor. 

The Jove" X-ray reflector, which is very similar in appearance 
to the "Sooop" type, is intended for use with 100-watt Mazda 
half-watt lamps, and is suitable for windows of average propor- 
tions. It throws an equal amount of light back and down, which 
distribution is suitable for windows from one to one and a-half 
times as high as they are deep. If the window height be about 
twice as great as its depth (measured from the front glass to the 
background), the " Jupiter " X-ray reflector, in conjuction with a 
100-watt Mazda half-watt lamp, throws a powerful beam of light 
downwards, and thus meets the needs of the case. In general 
appearance, the "Jupiter " reflector much resembles the " Helmet " 
pattern of ordinary X-ray refleotor. : 

The " Jumbo " reflector, for use with 500, 750 or 1,000-watt half- 
watt lamps, is altogether a unique production. It is the largest 
one-piece glass reflector ever blown (163 in. diameter, 131 in. high), 
and is particularly suitable for the efficient direct illumination of 
very large interiors, This reflector requires a special metal hanger, 
at the top of which a epecial holder can be supplied with an 
adjustable feature, which makes it possible to obtain two or three 
degrees of spread to the light. 

The makers confidently anticipate that the Jumbo," Jupiter 
and "Jove" super-X-ray reflectors will continue for half-watt 
lighting the sterling services already rendered by X-ray reflectors 
in the development of good lighting. 


Westinghouse Flour Mill Plant. 


A description of a flour mill installation, in which the electrical 
equipment was supplied by the BBrTISH WESTINGHOUSE Co., of 
Trafford Park, Manchester, appeared ín a recent issue of the B. W. 
Gazette, from which the following notes are abstracted. 

The original engine-drive included a good deal of gearing which 
it was desired to supersede, The main mill consisted of four 
floors, each with a line of shafting, while a wing of the building 
contained the cleaning and conditioning plant. The question of 
the electrical sub-division of the drive was considered, and it was 
decided to installa 110-H.P, motor to drive each of the four main 
lines of shafting, while the drives for the cleaning, conditioning 
and auxiliary plant were determined by the circumstances in each 


case, 

The mill contains a 35.40 (280 1b.) sack plant, and is fitted 
throughout with three-phase slip-ring motors. 

Owing to the lack of space, the motors for the main mill were 
let into the lines of shafting, and coupled up by flexible couplings, 
as shown in fig. 3; in order to use high-speed motors, the shafting 
speed was increased from 175 to 375 R.P.M., and, as changes in 
pulleys were necessary, it was decided to increase the break-roll 
speed by 15 per cent., and that of the reduction-rolls by 25 per 
cent., the result of which has been quite satisfactory. 

In order to ensure that the four motors shall be started 
simultaneously, the starters for the rotor oirouits, shown in fig. 4, 
are geared together, and operated by one handle; the starters are 


Fic, 3.—WESTINGHOUSE SLIP-RING PiPE-VENTILATED Motor DRIVING LINE SHAFT. 


also interlocked with stator circuit-breakers on the wall behind, so 
that the latter cannot be closed unless the former are i? the off 
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with tjme-element overload and no-volt releases, and, in addition, 2 
emergency push-buttons in various parte of the mill can operate FACTORIES. 
the latter releases. 
The speeds of the socal pers, centrifugals, Ko., were not altered. By SIR WILLIAM BE ARDMORE, Baur 


The wheat-washing and conditioning plant has a separate motor 
drive, as also the wheat-cleaning plant. 


Hi (Eatracts from a Presidential Address to the TRON AND STEEL 
: INSTITUTE.) 


Tar war, with its revelation of great influences at work, has 
taught as all lessons which must be assimilated and acted 
upon to the fullest extent. These lessons are ethical, poli- 
tical, and industrial They are interdependent; each affects 
the other; and it is difficult to discuss one without involving 
the other. But, obviously, in this Institute we are more con- 
cerned with the industrial and economic factors of the prob- 
lems. Even with this limitation, the subject offers wide scope 
for consideration. The industrial lessons involve science and 
technics, design and manufacture, volume and economy of 
production, and, finally, the relation of both employer and 
employé to all of these. All are correlated, and we can only 
achieve our aim if everyone, from the least skilled of workers 
to the greatest of industrialists, resolves to consider the bear- 
ing of each not only upon himself, but upon the prosperity of 
the Empire. . 

Science comes first. It is the dominant factor, because it 
should be the beginning of all things, and yet it is only one 
element in the problem, because there must be co-operation 
between laboratory research and manufacturing development. 
This should be strongly enforced, as there is a tendency st 
the moment to neglect the other factors. There is a great 
peed for the extension of research and experiment, and my 
experience 18 that much of this work is highly remunerative, 
either positively in improved processes of manufacture, or 
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| C LIQDIR ATA RTEA negatively in eliminating faults and obviating wastage. Much 

; ore ND of it, however, is unremunerative, an in any case all of it 

te motors are also installed for driving the grain intake requires money. Excessive competition in manufactures nar- 

plants, sack hoists and general warehouse plant. In practice, it is cus profits, and leaves little money for such work. Manu- 

found safe to speed np sack hoiste 25 per cent. frcturing firms have therefore difficulty in finding the where- 
The onrrent is derived from » supply company’s transformer, and withal to embark initially on scientific research work, or they 


through a distribution board. The work was carried out are compelled, after starting it, to limit expenditure on its 
by the British Westinghouse Oo., under the supervision of Messrs. ccrtinuance. The refusal of workers to utilise to the bes 


Horace Boot & Partners, consulting engineers. acvantage mp me. of an o: 1. 
. experimental research, ‘scourages industrialists in t eir evolu- 
M Large ‘Direct Carrent Switchboard, tion and application. These are axioms whose truth could be 
During the last few yeara the GENERAL ELECTRIC Co., LTD. established by many examples. When a charge of lack al 


of 67, Queen Victoria Street, E. C., bas produced a considerable er.terprise is made against manufacturers, blame should at the 
number of heavy-current switchboards for various municipalities, same time be laid at the door of workers who do not realis 
and a recent example of this-class of board is shown in fig. 5. This that their interests are intimately affected by the attitude they 
board.consists of 23 panels, comprising generator panels for oon- display in all such cases. There lies the political connection 
trolling the oontinuous- ourrent ‘side of two 1, 620-K W. motor - with the problem. It is not enough for the State to assit 
generators, with Witton-Kapp phase-advancere, which are being or otherwise encourage scientific research and experiment. 
manufactured by the G.E.C. at Witton. It also includes a large The nation is equally concerned with the profitable applica 
3 | 9 tion of the results, in order that national prosperity shal 

augmented by ensuring that the fullest utility will be derived 
fiom scientific research and experiment. e question, there 
fore, is a national one. The employment of the people and 


and economy in manufactures can do much to win and retain 
foreign as well as British Imperial markets. This necessitate: 
advance towards perfection of design and greater volume ol 
output, through improvement in the mechanical means ol 
picduction evolved by experiment. It follows that research 
should be a charge on the selling price. To counterbalane 
this charge it 1s essential that the volume of output should be 
increased. Thus, when we reach the bedrock of industrial 
conditions we find that, unless restrictions and limitation: 
dictated by workers’ organisations are abolished. much of the 
gain possible to the nation due to research and experiment 
must be lost. , 

An example may here be given of the influence of th 
restrictive methods of Trade Unions. Early in the war! 
was found at the Parkhead Forge that the output from th 
respective machines was not so great as what the machine: 
were designed for, and one of the workers was induced to ^ 
hia best to obtain the most out of a machine. He very greith 
increased his output, notwithstanding his predilection for 
: 11 80 trade union restrictions. When it was found that the demand 

Fic. 5.— VIEW OF Back OF HEgAvY-CURRENT WITTON ” of the (Xovernment for a greatly accelerated production o! 

SWITCHBOARD, SHOWING ONE OF THE SIDE PORTIONS. shells required the employment of girls in the projectile fac- 
tory owing to the scarcity of skilled workers, these gil i 
number of feeder penels for distributing the energy. The board all cases produced more than double that by thoro 
has been constructed in a form occupying three sides of e rectangle ; trained mechanics— members of the trade unions” mo 
the panels have a thickness of 2} in., being composed of oiled slate sentative case’ may be quoted thus : In the turning of the 
. — slabs; in addition, all the cirouit-breakera are mounted upon their body the actual output by girls with the same machines a 
own slabs, 2j in. thick. The oireuit-breakers controlling the working under exactly the same conditions and for E 
generators have & capacity of 10,000 amperes, Some idea of the number of hours was quite double that by trained ma 1 
heavy character of the gear can be gained from the size of the [n the boring of shells the output, was also quite doube, A 
bue-bars, the latter being composed of 24 strips of copper, ech in the curving, waving and finishing of shell bases (7, 
4 in, X } in. thick. i per cent. more, than that of experienced mechanic. 55 
" ccnditions applied to war time, when the peril of the na 
demanded unselfish, patriotic exertion by everyone, and PY 
. : . men who thus limited the output can only be regarded te 
i 7 e . | ur worthy of the privileges of citizenship. In peace time t 

The Employment Department.—The Board of Trade same results, due to restrictive measures, mus i 
announces that the Labour Exchanges and Unemployment hendicap severely all manufacturers un their aim 1o aim 
Insursnoe Department will in future be known 88 the Employment the prosperity of the nation by ensuring adequate employ 


Depsrtment of the Board of Trade. for all. 


—— 
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There is little need to demonstrate that ideal conditions in 
manufacture are associated with a higher rate of wage and 
large total earnings per worker per week, and this is attain- 
able without forfeiture of a satisfactory profit, provided—and 
this is the crux of the whole problem—all workers make the 
most of all the appliances which scientific research and 
mechanical experiment may place in their hands, by increas- 
ing the volume of production per unit of time and by working 
full time. These, again, are well-known economic laws, but 
they are not enforced often enough. Until they are applied, 
the gain from the application of science to industry will not 
be fully realised for the benefit of the workers of the nation. 

The awakening of the worker to such responsibility is thus 
as unportant as the arousing of the nation to the need for 
more scientific methods. But that does not 1n any way excuse 
the manufacturer for any deficiency in enterprise. In fair- 
ness, however, it should be made clear that some progress has 
been made in this direction In our own history. A few iron 
and steel manufacturers as long ago as the 'eighties began 
tentatively to carry on chemical and metallurgical research 
work, and they have been steadily and continuously increas- 
ing the extent of the work done, with very satisfactory results. 
The present crisis and the prospect of a great trade war in 
the near future justify a consideration of the importance of 
increased diligence in this essential departinent of industrial 
activity and of the encouragement afforded by results in the 
past. 

Scientific research falls naturally into two main divisions, 
ond in considering how such work can be extended it is 
important at once to differentiate between the two. The 
work may be characterised in the one case as purely theoretical, 
nimost classical: in the other as distinctly technical or prac- 
tical. In the one, the results are indicative of potentialities 
foz the future, more or less remote; in the other they are for 
immediate application, or generally contemporaneous with 
actual manufacture. Obviously only a limited amount of 
what I have termed classical research can be undertaken by 
the manufacturer, particularly where the current demands for 
clernical, metallurgical, or mechanical research for practical 
werk monopolise much time and apparatus. Such classical 
work must, therefore, be separately undertaken. Where it is 
not dependent upon experience in every-day industrial work, 
i? would seem that State or other public laboratories could 
resdily undertake it. This condition would apply to new 
processes, to new discoveries, or to new materials. This line 
of demarcation of scientific work is further justified, because 
iu public laboratories the difficulty of practical direction or 
control is often experienced. Where there 1s an attempt to 
do work capable of immediate application, it becomes essential 
that the guiding influence should be immediately conversant 
with every-day, practice in the factory. In this category there 
are, therefore, included improvements, whether in cheinical or 
nechanieal processes, in combinations of metals, or in the 
reduction of the cost of production. All of these are more 
or less dependent on precedent, and consequently require com- 
plete intimacy with existing conditions. 

There should be no disposition to lunit the original or purely 
clessical work in scientific research. When this is borne in 
iind only good can accrue from close association, even in such 
purely scientific research, between the. industrial and the 
theoretical scientist. What is distinctly theoretical to-day may 
become the practice of tonnorrow, and no one who has been 
associated with such work can fail to realise that there are 
no more difficult questions presented for decision than the 
potentialities, from a conunercial point of view, of problems 
sclvable in the laboratory. 

Purely theoretical research may yield important commercial 
results, and we are thus brought into contact with one of the 
difficult problems associated with national expenditure on such 
work. It is admitted that science knows no boundaries; but 
at the same time there is the important commercial rule that 
netional expenditure must be justified by national gain. 
Where humanitarian work is involved no one will object to 
the gain from national expenditure being universal. Thus, all 
work for the prevention of accidents in mines, or in other 
employments, may be undertaken by the State, and the publi- 
cation of results broadcast be justified. But where a new 
discovery, a new process, or new materials of great advantage 
to the industry of a nation are evolved, the advantage 
ought to accrue to that nation. It is admitted that between 
the discovery of the germ of a great idea and its application 
t» manufactures much diligent work must be done, and that, 
too, of an important scientific character. But with the dis- 
closure of the basic idea the subsequent work becomes invit- 
ing, perhaps comparatively easy, even if it is expensive or 
requires long and expert experiment. With the conduct of 
research in public Jaboratories a difficulty arises in connection 
with the publication of scientific results. 

There should, however, be a great extension of the practice 
of conducting experiments on behalf of firms who direct and 
pay for such research, particularly of firms who desire to 
follow a definite line of research not immediately connected 
with any of their manufacturing processes, and whose current 
work does not permit of such researches being undertaken. 
No doubt in the future there will be much of this work for 
such public institutions, and a satisfactory measure of secrecy 
will be attained. There would no longer be the objection that 
the fullest experience of current works practice is not avail- 
able by those engaged in the public laboratory if there were 
such direct and close contact between the public laboratory 


` 


and a works of the firm directing and paying for the re- 
search. | 

One of the difficulties in finding a scientific staff for the 
fuctory is the limitations of our educational system. It has 
been put on record recently that at Cambridge only four col- 
leges are presided over by men of scientific training ; at Oxford 
not one; and that of the 35 largest and best-known public 
schools 34 have classical men as headmasters, and in no case 
do scientists hold a high place. It may be contended that 
such institutions were intended originally to give à classical 
or liberal education; that they were based on the concept 
that the fundamental principle of education 1s the cultivation 
of the mental faculty. On the other hand, science has become 
so essential, not only to the industrial, but even to the 
dcmestic life of the nation, that scientific training might be 
made to serve a greater part in the future than in the past in 
cultivating the mental faculty. In any case, the accepted 
principle that entrance to the largest number of posts in the 
Civil Service should be contingent on an examination where 
science plays the smallest, if not a negligible, part, tends to 
encourage the youth of the country to neglect scientific train- 
ing, and to bring into the service of State departments, many 
of which are concerned with scientific work, men with little 
knowledge of and less sympathy with science. The State 
endowment of research has been delayed, and is now ham- 
pered, by the absence of this influence in Government staffs. 
Until there is an educated and liberal-minded control of our 
industrial and commercial Government departments, the true 
relation of the State to science can never be realised nor its 
benefits fully materialised. It is because of the gradual 
awakening of publicists to these considerations that many look 
with the greatest measure of hope to a quickening of interest 
ia scientific research within factories. No firm which neglects 
such work can expect to achieve the highest success, indus- 
trially or financially. We must still pursue a vigorous policy 
of enlightening the working classes on the importance of the 
fullest advantage being taken of all chemical and mechanical 


improvements conducive to increased production. But, at the 


sume time, no opportunity should be neglected of enforcing 
the need for a more active participation in research and experi- 
ment by manufacturers in all processes of production. 

I am persuaded, from my own experience, that reward 
follows from the pursuit of scientific methods. Continuous 
investigation by a trained staff is absolutely necessary for 
efficient work, and it is essential that managers and works 
superintendents should be sufliciently acquainted with the 
scientific side of their work to apply in a practical way the 
recommendations made from the laboratory and ensure the 
dcsired results. This presupposes co-ordination between the 
manufacturing staff and the research staff, so that we have 
here, again, a proof that scientific work must be done in the 
works, under the stimulus of the chief. For this reason; too, 
it is desirable that young men should have at least the first 
part of their practical laboratory training within the works. 
Fducational authorities should maintain a closer contact with 
the works, so that not only would these young men be 
grounded in school laboratories for practical work, but the 
student would have a better chance of being placed subse- 
quently in a position in the works laboratories where his 
ability would more readily be developed. And here I cannot 
refrain from the suggestion that the training in works labora- 
tories should be regarded as part of the higher education of 
the future metallurgist, and that there should not be an imme- 
diate desire for high remuneration. Experience is of far 
greater permanent value than the earning of a big wage at 
the commencement of a scientific career. 

While we should be masters in one branch of science we 


‘should know a little of all others, and watch all progress 


sympathetically and intelligently. : 

In 1839 Sir Robert Hadfield dealt before this Institute with 
alloys of silicon and iron, and his investigations, taken up by 
others. led to the important discovery that certain elements, 
like silicon and aluminium, could render steel more permeable 
under low magnetic fields than the purest commercial iron 
then available. The usefulness of this discovery to the elec- 
trical engineering trade was at once recognised, and a special 
silicon steel was shortly afterwards applied to the manufac- 
ture of transformers. From this purely scientific work there 
bas sprung the trade in special transformer sheets, &c., and 
it has been computed that in the nine years from the introduc- 
tion of this material the aggregate output in America alone 
of machines using it amounted to no less than 14,000,000 KW., 
and the annual saving in the latter vear in electrical energy, 
due to its better magnetic properties, was about 10,000,000 
dollars. 

A further illustration of the value of organised research 
applied to the improvement of an industrial product is afforded 
by that undertaken to find the factors which prevented the 
present metallic-filament lamp from being run at a higher 
efficiency than one watt per candle-power. By adopting the 
results arrived at, a lamp was made which had an efficiency 
of 0.5 watt per candle-power and an average life of 2,000 
hours—the now well-known ''half-watt lamp.“ This, it is 
safe to predict, will ultimately supersede all other forms of 
glow lamp, and be a serious rival even to the flame arc itself. 

Scientific methods applied in the works can achieve much 
in avoiding wastage, in ensuring greater reliability 1n pro- 
cesses, in providing labour-economising mechanical appli- 
ances, and by recovering all by-products. Every industrial 
process should be examined constantly and methodically by 


562 


THE ELECTRICAL REVIEW. 


[Vol 78. No. 2,008, May 19, 1916, 


the trained scientific staff, whose sole duty it would be to 
elucidate the principles upon which the process depends, and 
to ascertain, in the laboratory first, and afterwards in the 
works, the conditions of maximum efficiency. Every failure 
and every flaw should be recorded and explained, so that the 
cause may be avoided and the process of manufacture 
improved. Responsibility, therefore, rests upon all manufac- 
turers to make such research work part of their productive 


methods. 

A great duty and responsibility rests also upon the State 
and upon the worker. stead of being hampered by legisla- 
tion mauufacturers should be encouraged, because on manu- 
factures the Prosperity of the nation will depend much more 
ia the immediate future than in the past. What is required 
i3 that everyone, scientist, technologist, employer, and worker 
shall do his best for the common weal. It would be easy to 
demonstrate that many developments towards improvement 
and increase in production, in a great variety of factories, have 
been regarded as mediums only for justifying the same wage 
earnings for the same output with less physical effort. Were 
the highest efficiency of all such improvements reali 
the workers, their earnings would be higher and the output 
wculd be greater without any increase in physical effort. 
Charges would be spread over the greater volume of output, 
manufacturers would be 5 to prosecute research 
work to a still greater extent, and by the improving of the 
character of the production and the cheapening of its price 
the nation would be better equipped to face the Keen competi- 
tion in all the markets of the world which is bound to arise 
ia the immediate future. There would be no unemployment 
problem. Thus, while we foster metallurgical science, we 
must not neglect the equally important subject of industrial 
economics and the duty of the State and the worker towards 
such problems. . 


WAR ITEMS. 


The German in British Commerce.—At the annual con- 
ference of the Association of Trade Protection Associations of 
the United Kingdom, held last week in London, in bringing 
forward a resolution on behalf of the London Wholesale Hard- 
ware Club, which recommended the affiliated societies to ask 
their members to print names of partners or directors on their 
stationery, and against these names to put the country of 
the partner’s or director’s birth, Mr. Nettlefold (according to 
the Ironmonger) thought that a main object of every trade 
society and Chamber of Commerce ought to be to get rid of 
the Germans who had come over to do business here. Most 
business men left at home were now unfitted for shouldering 
the rifle, but they might well take the knife and try to get 
rid of the cancer which had been undermining the country's 
stren There were two classes of Germans involved: one 
was the unnaturalised, which was being dealt with by the 
Board of Trade, which, like all Government departments, 
moved slowly. if the war went on another ten years they 
might perhaps dispose of 20 per cent. of this class, The Asso- 
ciation should suggest that an Advisory Commitfee of every 
trade in the country should be brought together to help the 
Board of Trade in this matter in their own special individual 
trades. If, however, they were going to get rid of the natura- 
lised Germans in trade, it must be done by showing there was 
a feeling of repugnance against them. 


Exemption Applications.—At the Saltburn Tribunal an 
d iri for extension made by an electrical engineer was 
refu 


_At Stockton-on-Tees, Ald. T. B. Watson applied for exemp- 
tions in the case of John Thomas Walton, aged 39, the 
manager of the electrical fitting and plumbing business of 
T. B. Watson & Son, at Middlesbrough, and of his son, Coun. 
H. C. Watson, aged 36, who is in charge of the plumbing and 
electrical department at Stockton. Exemption for three 
months was granted in the case of the manager at Middles- 
brough, and the application in regard to Coun. Watson was 
adjourned. 

At Stalybridge, last week, Mr. F. Schofield, commercial 
manager of the Joint Tramways & Electricity Board, appealed 
for the exemption of Samuel Holt, aged 25, traffic cleri The 
three other clerks formerly employed in the office are now on 
military service, and it was urged that special training was 
required for the position of traffic clerk. Conditional exemp- 
tior was granted. 

At the Exeter Tribunal, an electrician who applied for a 
wireman said it was true that women were being trained in 
this calling in the city, but they would not be able to do the 
work for at least six months, if they could then, which was 
very doubtful. 

At the West Sussex Appeal Tribunal, a Worthing Kinema 
appealed for the exemption of a single man, aged 27, an elec- 
trician, wireman, and spare-part maker. His was claimed to 
be & certified occupation. The Local Tribunal had refused 
exemption as the occupation was not certified. Capt. Dawes 
said that this was the very class of man who was wanted for 
the Army. A wireman was no longer an exempted occupation, 
‘and recruits of the class were wanted for the Royal Engi- 
neers. The appeal was dismissed. 


At the Southwark Tribunal, Messrs. Alexander Hawkins and 
Sons, electrical engineers, applied for the exemption of the 
manager of their ispatch department, who was responsible 
for the repair of electric motors in works where Government 
contracts were being carried out. He was granted exemption 
as being in certified occupations, the stipulation being that he 
should join the Volunteer Training Corps for Home Defence, 
if required. Mr. F. J. Hawkins, a member of the firm, way 
also granted a similar exemption. He was a fully-trained elec- 
trical fitter, and was superintending the erection of motors 
in munition works. The firm had lost 13 men since the ott- 
break of the war. | 

At a sitting of the Newcastle Local Tribunal on 9th inst., 
Mr. E. Hatton, manager of the Corporation Tramways, 
appeared in support of the application for the exemption of 
certain tramway employés from military service. e said 
they had a number of married men conductors who were 


. being trained as drivers. Out of 823 employés, there were 18 


who were eligible for service. There were 30 single motor- 
men he must keep, and there were 100 married men who had 
received conditional exemption. There were 107 conductors 
who were being trained as drivers, and these he desired to 
be exempted. In reply to the Chairman, Mr. Hatton said if 
the Government would release soldiers who were no longer 
needed for service, he would be glad to release some of the 
Corporation employés, but the Government would not hear 
of it. There was, too, an increasing difficulty in getting hold 
of women. The Chairman suggested that an application be 
mede to the Ministry of Munitions to secure released men 
so that further tramway employa might be released. It was 
agreed that the motor-men should be given conditional exemp- 
tion, and a similar course was adopted with respect to 32 
single drivers, who were being trained as drivers, and 75 
married conductors. It was also decided that all up to and 
including Group 7 (men under 25) should be refused exemp- 
tion, all inspectors up to and including Group 40, and all 
labourers at the power station also should be refused exemp- 
tion. 

Total exemption has been granted to Mr. Ernest Bond (31), 
applied for by the Wedmore Light & Power Co., Ltd. It was 
ststed that Mr. Bond was the only one left to supervise the 
gas plant, engines, dynamos, batteries, and other apparatus, 
and to do the necessary repairs. 


Before the Herts. Appeal Court, a Luton electrical engineer 
appealed against a period of exemption granted by the Local 
Tribunal. He said that he was induced to start business 
through being misled at the recruitin office, where he was 
told that he would not be required by the Military. The 
appeal was refused. 

At Colchester, the manager of an electrical engineering busi- 
ness at Marks Tey, owned by a lady, was granted three 
months’ exemption. The employer stated that appellant was 
the only one left in her employ, and if he went the business 
would be closed, and she would be without means. 


The Southend-on-Sea Tribunal has exempted until June Ist 
an electrical engineer, who has been in business for nine years 
at Westcliff. e said that he had contracts to complete, and 
that he employed two assistants who were under military age. 


A Buxton electrical engineer pi cipe to the Local Tribunal 
for himself and one of his men. He stated that all his capital 
was invested in the business, and military service would 
mean financial ruin. He was engaged on military hospiti 
work, which would take some months to complete. Five o 
his staff had enlisted, and he had failed to find a successor 
for the man appealed for. The employer was given sx 
months, and the employé two months. 


The Heckmondwike Tribunal has granted conditional 
exemption to an electrician engaged by & local firm. 


Conditional exemption has been granted to the resident elec- 
trical engineer at the Keswick generating station. It was 
stated that he was the only electrician available, and that if 
he went the works would have to be closed. 


At Coventry, Messrs. Hutt Bros., electrical engineers and 
contractors, appealed for Mr. A. Franklin, electrical engineer, 
the only eligible man left. Mr. Hutt stated that he was running 
the business single-handed, and was himself called up. The 
matter was put back for 14 days with a view to 8 90 being 
secured for Mr. Hutt and his employé. Mr. Frank D. Cham- 
bers, electrical contractor, who also appealed, was exempted 
until May 31st. 

At Buxton, application was made for exemption for the 
engineer-in-charge of the electric light plant at a local hydro, 
who, it was asserted, could not be replaced. The Tribunal 
allowed exemption until October 5th. 


At Dover, on May 10th, the manager of the Burlington 
Hotel, appealed for the hotel electrical engineer (30). The 
Advisory Committee recommended no exemption, and this 
was agreed to. . 

The Amersham Tribunal has refused extended exemption to 
Hugh R. Butler (24), electrician to Mr. Freeman, of rt- 
ridge, who stated that he was engaged upon im rtant expen- 
mental work, and that Mr. Butler was essential, as he main- 
tuined the plant. 

An electrician, 32 years of. age, married, applied to Clayton- 
le-Moors Tribunal, on May 12th, for exemption on business 
grounds. He had contracts to complete, and he could not 
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get anyone to take his business. He was the only electrician 
in Clayton-le-Moors. Exemption granted to July 10th. 

At the Tynemouth Tribunal application was made on behalf 
of an electrician, aged 27, employed by a local firm. The head 
of the firm stated that the young man was the only qualified 
electrician left in the town (North Shields), the others having 
either gone into controlled“ establishments or joined the 
Colours. Conditional exemption was granted. 

At Oldham, an electrical engineer and contractor who had 
lost four men, appealed on his own behalf, and was exempted 
till September. He also appealed for his brother-in-law, aged 
19, who was employed by him as an electrician and wireman. 
He urged that he was absolutely indispensable, but the appeal 
was disallowed, the man, however. not to be called up before 
June Ist. Temporary exemption for two months was sought 
by another Oldham electrician for an employé in order that 
existing contracts might be completed. This appeal was dis- 
allowed. but the man is not to be called up before July Ist. 

At Warrington, an electrical engineer and contractor 
appealed for exemption, and it was stated that seven of his 
employés had joined the Army. He was responsible for the 
maintenance of the electrical plants at some of the local 
munition works. Application had been made for badges for 
himself and some of his emnloyés, and on hearing this the 
Tribunal adjourned the case for a month. 


Johanuesburg and Trade After the War.—In our last issue 
we reprinted from a South African contemporary 92 series of 
recommendations respecting after-the-war trade which had 
been before the Johannesburg Chamber of Commerce. This 
report, it is interesting to state, was adopted at a general 
meeting of members called at the suggestion of the 
B.E.A.M.A. Sonth African Overseas Committee. and held on 
April 3rd. All the B.E.A.M.A. Overseas Committees are work- 
Ing towards the same end, namely, the protection and main- 
tenance of the British electrical export industrv, and in con- 
nection with these efforts thev are enlisting the co-operation 
of engineering and commercial associations in their respective 


territories in bringing their objects before the various Domi- 
nion Governments. 


, To be Wound Up.—The following appear in the latest 
list of enemy businesses to be wound up by order of the 
Board of Trade: 

Bleichert's Aerial Transporters, Ltd., 36, New Broad Street, 
E.C., constructors of aerial wire railways. Controller: Mr. W. 
Hancock, 90-91, Queen Street, E.C. 

. The Flender Co., Broad Street House, E.C., wooden nulley 
1 necrareri, Controller: Mr. J. Baker, Eldon Street House, 


Hammer, Bayreuther & Co., 21, Mincing Lane, E. O., rubber 
merchants. Controller: Mr. R. J. Knight, 3, Raymond Build- 
ings, Gray’s Inn, W.O. i 


Prohibited Exports.—A number of pages of the “ Board 
of Trade Journal for May lth sre occupied with a lengthy 
list (revised and complete) of prohibited exports. 

The list will also be found in the '' London Gazette ” for 
May 12th. 


Germany’s Investments Abroad.—A Reuter dispatch from 
Christiania states that the German firm Schuckert, of Nuern- 
berg, which owned half the shares in the Hafslund Joint Stock 
Co., has recently sold its shares to a Norwegian firm. It is 
understood that the purchase price was 18,000,000 kroner 
(about £1,000,000). 


INDIAN NOTES. 
[From OUR SPECIAL CORRESPONDENT. | 


THE present week, April 21st, ends the longest period which India 
has been without a full mail since the war began ; the last mail 
reoeivel being d ted March 17th, and the next mail in will be 
April 32ad, The mail of home date, March 25th, was apparently on 
the ill-fated Susser,and only a very few bags reached India. 
Electrical firms are inconvenienced as much as most others, as one 
looks out for home mails these days with extraord 

for our invoices of goods long ordered and still not advised. 

A stroke of extraordinary luck overtook a particular well-known 
firm recently. With big lamp orders booked, and not a word of 
advice of their shipment from home, a message was unexpectedly 
received from the harbour authorities that a consignment of 10,000 
lamps was lying in the goods sheds awaiting delivery with 
demurrage daily mounting up! Delivery of the lamps was soon 
taken. 

Metal-filament lampe are about the only electrical goods which 
have not advanced in price in India since the war began. In fact, 
if anything, the prices have decreased somewhat, The principal 
Jampe marketed are the Osram, Mazda, Ediswan, Phillips, and 
Wotan. 

An attempt was madesometimeago to regulate prices, and meetings 
were held, attended by representatives of the different lamp interests, 
but nothing practical was done ; in fact, worse price-cutting than 
ever took place afterwards. This is somewhat of a pity, because 
electrical , ess in plant and other electrical material is slack 


and is bound to ular ys so, and consequently a legitimate profit 
on lamps would be welcome. 

The Calcutta Supply Co. has recently offered & reduction in its 
rates from July Ist, to five annas for lighting units and three annas 
for fan and small - power units or, if preferable, a fiat rate of four 
annas all round, with substantial sebates after the first 5,000 units. 
Although this seems a substantial reduction, it only affects the 
large consumer to any extent. A flat rate has been asked for by 
the publio for some time as it simplifies installations, leesens meter 
rents to half, and incidentally reduces the first cost of wiring by 
about 20 per cent. This, in iteelf, is something, but the small 
consumer still cries out for more reduction, 
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LEGAL. 


RONTGEN Ray ELECTRIC APPARATUS. : 


IN the Patents Court, on Wednesday last week, Messrs. Wateon and 
Sons (Electro-Medical), Ltd., applied to avoid or suspend ‘Letters 
Patent Nos. 9.499, of 1912, and 13,903, of 1913, registered in the 
name of the Siemens & Halake Aktien-Gesellschaft, Berlin, in order 
themselves to manufacture in this 5 oo appliance for 
use in connection with Röntgen- ray phs, 

The applicante’ case was presented by Mr. E. C. R. Marke, 
and Mr. Imray appeared for the patəntees, the patents being 
nominally registered as owned by the German company, tbough 
they were said to be li iau owned by Mesars, Siemens Bros. 
and Co., Ltd., of Woolwich. 

The patents cover improvements on the ordinary form of electric 
apparatus, in order to obtain a more satisfactory discharge in the 
X-ray tube. The invention aims at reducing the time constant of 
the apparatus, by varying the primary circuit at the moment of 
commutation. Immediately prior to commutation the whole of 
the primary winding is in circuit. The commutator automatically 
cuts out half the primary, so that at the moment of commutation 
only half the primary coil is in circuit. The same result may be 
obtained by having two primary windings with different time 
factors. Before the commutation, the patentees have the primary 
of higher time constant in the circuit, and at the moment of 
commutation they automatically cut in a second primary having a 
lower time constant. n 

A statutory declaration was read by Mr. Geoffrey Pearce, 
managing director of Watson & Sons (Electro-Medical), Ltd,, who 
explained that the applicant firm were a sub-company of a very old- 
established British company, Mesers. W. Wateon & Sons, Ltd., of 
313, High Holborn, London, and were on the contractors’ list of 
the Admiralty, the War Office, the India Office, and many foreign 
Governments, and were engaged in the manufacture of X-ray and 

medical a tus. 

The company possessed every facility for the manufacture at 
their own works by their own British workpeople of apperatua 
constructed in accordance with the specifications, and they desired 
to manufacture the apparatus to fulfil an urgent Government 
order which they had obtained. They had aleo other orders and 
inquiries for the apparatus, and it was highly desirable at the 
present time that this apparatus should be manufactured to an 
adequate extent in this country, to meet the growing demand. 

Mr. IMRAY pointed out that Meeers. Siemens Bros. & Oo., Ltd., 
were beneficially interested in the patents, were doing a great 
amount of Government bip and ig er to rcd Ed boy 
manufacture of this of appara owever, as the a 
ment had 55 Wateon & Sons (Electro-Medical), Ltd., 
Messrs. Siemens Bros. & Co., Ltd., would not object to a licence 
being granted to them. The only question that remained was the 

uestion of ro . 
I MR. licher 21 and 3 per cent, on the patented part of 
the apparatus, roughly half of the entire apparatus, which would 
cost about £100. erum ily, bio te ed agreed to pay 4 per oent. 
n the selling price of the entire machine. 
i The OONTROLLER oF PATENTS (Mr. Temple Franks) intimated 
that he favoured the issue of a licence to the applicants, and stated 
that they would hear from the Board of Trade on the subject in 
due course. 


ADAMS r. BROADBENT, 


With reference to our report of this case, Mr. Frank Broadbent 
writes as follows :— 

" One or two little inaccuracies have crept into your report of the 
above case, but there is only one which I desire to correct, namely, 
the statement that the counsel for the plaintiff expressed the 
opinion that my later patents were not valid. This is not the case: 
the plaintiffs witness admitted in cross-examination that if my 
patents were valid his company had infringed them, but he 
expressed no view at all as to the validity. 


MUNITIONS CASES. 


Ar the Oldham Munitions Tribunal, last week, a Trade Union 
secretary appeared on bebalf of two men who desired leaving 
certificates from their employers—an electrical firm. When the 
cage was called, the representative of the firm said he thought he 
could save time by making a short statement. The two men, he. 
ssid, were in a reserved occupatiou, being engaged on deztaig. work 
in the meter department, The firm had communicated with the 
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military authorities, and it had been agreed that they should 
release as many of their hands as possible. They had stuck to 
that, and the firm could now release these two men who were 
applying for leaving certificates, as they would be able to replace 
them with female labour. He proposed, therefore, to inform the 
military authorities that his firm no longer desired to keep these 
men in the reserved occuvation, and he took it that they would enter 
the Army. The Trade Union secretary was commencing to address 
the Tribunal about something that was said by the firm's repre- 
sentative at a sitting of the Tribunal some months ago, when the 
Chairman (Mr. James Hodgson) interrupted, and said that had 
nothing to do with the matter, The applications of the men were 
granted. The Trade Union secretary said he should take the 
matter up elsewhere, and would instruct the men to register as 
munition workers. The Cheirman said he was afraid he could not 
hear the seoretary any further. The firm's representative had 
undertaken to grant the leaving certificates, and there was nothing 
before the Court. 

At the same Court, a man appealed for a certificate enabling him 
to leave the electrical works where he was engaged, and return to 
his former employment as a coal miner. The firm’s representative 
said they left it to the Court to decide whether the man was 
rendering greater national service where he was than if he were in 
the pit. The appeal was refused, the Ohairman stating that the 
man had made out no case for a certificate. 


PETITION FOR PROLONGATION OF PATENT. 


THE hearing of a petition for the prolongation of the patent of 
1902, granted to the Runcorn White Lead Co., Ltd., Mr. George 
Vincent Barton and others, for improvements oonnected with the 
production of lead oxide, was conoluded by Mr. Justice Sargant 
in the Chancery Division on May 12th. l 

Me. FAIRFAX, K.C., with whom was Mr. Moritz, said the subject 
matter of the patent was litharge, an oxide of lead which hada 
very extensive application, especially in the construction of storage 
batteries. This particular substance was also conve into white 
lead or red lead. Mr. Barton, while manager of the Runcorn 
White Lead Co., made the invention which was the subject of the 
patent. Messrs. Rowe Bros. & Oo., Ltd., of Exeter and Runcorn, 
were now the owners of the patent, and though the business 
carried on under the patent had not up to 1915 been successful, in 
that year the receipts were greater than the expenditure, and 
Messrs. Rowe now hoped to turn the patent to advantageous 
account. They had had to face labour difficulties at Runcorn and 
heavy cost of freight, besides German dumping and competition 
among British manufacturers, but they had purchased land at 
Liverpool and were to erect thereon works on a larger scale for the 
manufacture of litharge and its conversion into white and red lead, 
and they expected to save 158. a ton in respect of freight for raw 
material and products. In these circumstances Meesre. Rowe and 
Mr. Barton, who was paid a royalty on the producta, petitioned for 
an extension of the term of the patent. 

The Crown, represented by the Solicitor-General, K. O., and Mr. 
Austen Cartmell, opposed the petition on the ground that the 
. patent was of no commercial value. . 

At the conclusion of the arguments his Lordship reserved 
judgment, 
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r HILL r. JOHN LYSAGHT, LTD. 
In the King’s Bench Division on Tuesday this action came on for 
heari 


ng. | 
Plaintiff, an electrical fitter living at St. Albans, claimed to 
recover damages from defendants for personal injuries sustained 
through the alleged negligence of a servant of the defendants. 
. The defendante denied the alleged negligence. 
The hearing was adjourned till Wednesday. 


BUSINESS NOTES. 


Book Notices. — Electrical Apparatus Making for 
Beginners, By A. V. Ballhatchet. London: Percival Marshall 
and Co. Price 2s. net.— This is an excellent guide for the novice, 
being obviously written by one who has been through the mill, 
and knows from experience the troubles and difficulties that will 
be met with. He recommends a liberal equipment of tools, and 
with this we cordially agree; but the whole of the work described 
in this book can be done without a lathe. Theconstruction of primary 
cella of various types, simple galvanometers, a moving-coil 
galvanometer, a rheostat, electromagnets, bells and indicators, a 
Morse sounder and key, simple motors, an induction coil, tele- 
phones, voltmeters, &c., is clearly explained, with great detail, on 
the basis of the author's own work, and we think the ambitious 
ainateur will find the book of the greatest interest and value. 

The Aro is a magazine written and edited by No. 3 Coy. L. E. E., 
R.E. (T.),” at its station on the coast: it has reached its fourth 
issue, and ig going strong, with numerous advertisements, and all 
the usual symptoms of prosperity. We have been turning over 
the pages of the last three iseues and note that the contents are 
waried in the extreme, brightly written, and full of local and topical 
interest, while the many jests are proof of the cheery spirits of our 
comvades.on petjve service, The following specimen of frightful- 
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ness occurs in a column of queries: What condition the editor must 
have been in to spell Mesopotamia, Messupathomehere ?" Never- 
theleas, we congratulate the producers on the energy and origin- 
ality displayed in their scanty leisure, and wish success to their 
lively magazine. 

" Soientifio Papers of the Bureau of Standards.” No. 273: General 
Design of Critically-damped Galvanometers. Wa*hington : Govern- 
ment Printing Office. 


Sale of Tyneside Plant.—Messres. D. H. Loxd- 
BOTHAM & Co., LTD., of Inga Foundry, Wakefield, have purchased 
from the Newcastle-on-Tyne Electric Supply Co., Ltd., several 
Parsons turbo-alternator sets, with oondensers, &c., ranging from 
2,500 to 5,000 Kw. These sets are being taken out for the sole 
reason that it is necessary to make room for larger sete, consequent 
upon the continued development of the company’s undertaking. 


Trade with Russia.—THE Russo-BRTTISH TRADE 
EXCHANGE, LTD., 16, Regent Street, London, announce that they 
are taking steps to establish in Moscow a series of exhibition show- 
rooms and salesrooms, with Anglo-Russian technical and clerical 
Btaffs, for the representation of British and Colonial manufacturers 
and merchants on a co-operative basis. The details are set forth 
in a circular which has just been issued. 


. Stoker Contracts.— We have received a list of contracts 
for stokers recently received by the UNDERFEED STOKER Co., 
LT». Among these are many contracts for municipal oo 
a number of collieries in this and other countries, mills, iron- 
works, &c., also the Midland Electric Corporation for Power Dis- 
5 and the Compagnie Generale de Distribution Eleotriq ue, 

illancourt. 


The National Electrical Code 1915.—The office of 
H.M. Trade Commissioner in Canada has forwarded copies of the 
„1915 National Electrical Code." This Code has been adopted by 
the Canadian Fire Underwriters’ Association, and British firms are 
notified of the necessity of complying with the requirements of the 
Code before undertaking the sale of their goods in the Dominion 
of Canada. A few copies of the Code are available for distribution 
to United Kingdom manufacturers of electrical apparatas, and 
they may be obtained by such manufacturers on application to the 
Commercial Intelligence Branch of the Board of Trade, London, 
E.C.— Board of Trade Journal, 


For Sale.—The City of Leeds Electricity Department 
has for disposal 1,000-B.H.P, triple-expansion, 3-cylinder vertical 
Bellies engine, 2 sets horizontal surface condensing plant, with 
pumping and circulating engines, six 700-Kw. two-phase alter- 
nators and exciters, and one additional circulating engine. 

A sale by public auction, by order of the liquidator of the 
Consolidated Diesel Engine Manufacturers, Ltd., and Diesel Engine 
Oo., Ltd. will be held at the Ipswich Works, Hadleigh Road, 
Ipswich, by Messre. Wheatley Kirk, Price & Co., on Wednesday, 
June 7th, of the stock of Diesel engines, spare parts and stores. 

For further particulars see our advertisement peges to-day. 


Advance in Prices,—THE WALSALL ELECTRICAL Co., 
LTD., announce that, from June Ist, their prioes will be increased 
by a further 10 per cent. owing to the heavy increase in cost of 
labour and material. 


Canadian Trade.—The Ottawa correspondent of the 
Times states that a Commission of six leading Canadien business 
men is to visit Great Britain, Franoe, and Italy, to study ways of 
developing Canadian commerce. The Commission may be accom- 
panied by Sir George Foster, Minister of Trade and Commerce. Sir 
George Foster has arranged with the British Board of Trade to have 
sent to Canada a display of German and Austrian products to be 
exhibited in leading Canadian cities. He is making plans for the 
encouragement of chemical and industrial research work in Canada, 
with the oo-operation of the Universities and chemical societies. 


Dinner.—The employés of Messrs. H. T. BoorHROYbD, 
LTD., electrical engineers, Bootle, sat down to dinner together on 
Saturday, May 6th, at the Bear's Paw Restaurant, Liverpool. The 
guest of the evening was Mr. J. H. Woolliscroft, who has just 
resigned from the position of general manager, in order to oom- 
menoe business on his own account, Mr. Woolliscroft was pre- 
sented with a silver rose-bowl and a silver match-box, and, in 
response, he suitably expressed his appreciation. For a concert 
which followed, the talent was provided by & number of the 
employés. 


Liquidations, — BALDUR ENGINEERING AND SUPPLY 
Co. LTD.—A meeting of creditors is called for May 23nd, to 
accept the resignation of the liquidator, Mr. H. C. Caley, who is 
now on active service abroad, and to appoint Mr. J. W. Buck, of 
39, Victoria Street, S.W., in his place. 

BippLe AUTOMATIC SIGNAL, LTD.—This company is winding 
up voluntarily with Mr. W. Braby, 25, Victoria Street, S.W., as 
liquidator. A meeting of creditors is called for May 22nd. 

UNIVERSAL CHEAP CABLES, LTD. -A meeting of oreditors ie 
called for May 15th, at 30, Bush Lane, E. C. 

COLSTON ELECTRICAL WORKS, LTD.—A petition for the wind. 
ing up of this company presented by Haslam & Stretton, Ltd., 
Cardiff, creditors, will be heard at Bristol on May 51st. ` 

R. E. CoNNOLD, "late electrician," carrying on business at 
Canterbury, now R N. A. S.—Receiving order made May 11th on 
debtor's petition. 

: LANCASHIRE MOTOR AND ENGINFERING Co., LTD., Preston.— 
First meetings of oreditors and contributories, May 25th. -- 
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Bankruptcy Proceedings. — ARTHUR FARADAY 
HAwWDON, electrical engineer, Yetholm, Elmfield Gardens, Gosforth, 
Northumberland.—The application for discharge of the above- 
named debtor was fixed for May 11th, at the County Court, West- 
gate Road, Newcastle-on-Tyne, but was withdrawn. Bankrupt not 
to be at liberty to apply again without the leave of the Court 
and notioe to the Official Receiver and payment of the costs. 


Trade Announcements.—Mn. R. E. CoxNorp, elec- 
trician, of 64, The Parade, Canterbury, having joined the Forces, 
has discontinned the business, The stock is to be sold by auction 
on May 23rd. E 

The firm of H. HARTJEN & Co. has been turned into a private 
limited company under the title of Holder, Harriden, Ltd. Mr. 
F. W. Lang is the sole director. 

Messrs, A. Hurst & Co., announce that their address is now 

again, 59, Farringdon Road, London, B.C. 


Catalogues and Lists.—Messrs. SIMPLEX CONDUITS, 
LTD., Garrison Lane, Birmingham. Sixteen - page publication in 
which Mr. L. M. Waterhouse gives an illustrated account of the 
protective coverings of Simplex conduits—their new Zenex 
and Negrex" finishes. The former is a pure zinc covering, and 
the latter isa pure zino finish subsequently treated with enamel. 
The firm have recently installed at their Birmingham works what 
is said to be probably the largest automatic plant in the kingdom 
for dealing with the deposition of pure zinc on the surface of steel 
conduits. It is claimed that the extra expense involved in initial 
outlay will be more than compensated by the increased life and 
freedom from faults and breakdowns. “Simplex” fittings are 
finished in exact conformity with the "Zenex" and " Negrex" 
finishes of the conduits. 

“Z” ELECTRIC LAMP MANUFACTURING Co., Ltp., Southfields, 
London, 8.W.—Three book-markers are being issued to the trade 
5 as part of the company’s publicity measures relating to 

mps. - 

Mr. C. E. MILLER, New York.—Catalogue and price list of 
automobile and other like supplies. 


LIGHTING AND POWER NOTES. 


Acecrington.— LOoAN Sanctioxs, &c.—Ald. Higham, 
the cliairman of the Electricity Committee, referring to the loss 
of £3,410 on the electricity undertaking last year, following & loss 
of £3,670 in the previous year, pointed out that they were losing 
money on the contracte made before the war. He was sanguine, 
however, that their finances would improve considerably during the 
coming year. They had made out their case, that the load on 
their station was such as they could not cope with without the 
extension of plant. The B. of T. had intimated that on formal 
application, sanction would be given to borrowing £7,000 for a 
new chimney, boiler, and flue to the destructor plant, and £14,000 
for new electrical generating plant, cooling tower, boiler and feed 
pumps. l 

Australia.— The Australian Mining Slandard states that 
there is every likelihood of the proposed electric light and power 
scheme for Ipswich (Q:) being carried out, if the Queensland 
Treasurer agrees to allow 12 months grace to the company, in 
view of the difficulties arising from the war. Theterms of the 
Order-in-Council granting the concession stipulate that the period 
shall not exceed 25 years, and that the local authorities and 
probably the State Government shall have purchasing rights at 
the end of 15 years and 25 years, under certain conditions. The 
price to be charged to local authorities for tramway supply is to 
be £5 per Kw. of maximum demand per annum plus Id. per unit, 
and for the city pumping plant, should the city decide on electric 
pumping, id. per unit plus a reasonable Kw. charge. The 
municipal authorities have agreed not to exercise their purchase 
rights before 25 years, and to request the Minister to grant the 12 
months’ grace asked for. 


Barnes.—Owing to the fact that the net profit (£769) 
on the electricity undertaking for the past 12 months ia not sufficient 
to meet all eventualities, more especially as in the eight years 
immediately prior to the war the average net profit amounted to 
£2,500, the electrical engineer suggests that as from the June 
quarter an amount equivalent to 10 per cent. should be added to all 
accounts. This proposal would, the engineer states, provide a sum 
of approximately £1,250, and provided the cost of materials 
remains the same, would ensure a net profit of about £2,000 for 
the year 1916-17. The Lighting Committee will consider the 
question at its next meeting. 


Canada.—The Court of Appeal has upheld the claim of 
North Vancouver municipality for power to expropriate the electrio 
distributing system within its borders, this being part of the B.C. 
Electrio Railway Co.'s system. 

A bill has been introduced in the local legislature of New Bruns- 
wick to permit the development of electrical energy from the St. 
. Oroix River, ] 

Continental.—SPAIN.—4À new central station has just 
been inaugurated in Segovia by the Sociedad Co-operativa Electra 

` Segoviansa, a company supplying light and power. The first 


equipment comprises two hydroelectrio groupe of Francis tzrbines, 
built by Escher, Wyss & Co., and two alternators furnished by 
the Swedish General Eleotrio Co.— Industria e Invenciones, — ^ 


Dover.— Loans, &c.—The Loaning Authority has 
agreed to renew for five years, at 5 per cent., the loan of £157,000 
for the electricity undertaking. 


Gravesend.—PROOSED Loan.—The T.C. has decided to 
approach the L.G.B. with regard to a loan for an electris supply to 
the Town Works, Nortbfleet, of the Thames Metal Co. The esti- 
mated outlay is £3,000, and the company guarantees for three 
years a minimum annual payment of £400. Without any guarantee, 
the company now pays over £2,000 a year for current supplied to 
its Rotherhithe works. : 


Great Harwood,—PRov. Orper.—The U.D.C. has 
instructed its olerk to apply to: the B. of T. for the renewal of the 
E.L. order. 


India, — RaANGooN STREET LiGHTING. — The chief 
engineer of the Rangoon municipality, while in Eagland, will 
inquire into the various systems of street lighting. The need for 
this has arisen from the fact that the present electric lighting of 
Rangoon is not considered satisfactory by the Municipal Oom- 
mittee.— Indian Engineering. 


Kendal.—The T.C. has offered to supply current for 
power, during the present year, at lid. per unit, to Messrs. 
Atkinson & Griffin, and Mr. H. J. Croft, if each guarantees a oon- 
sumption of 8,000 unite during that period. 


Knottingley.—PRov. Orper.—The B. of T. has 
extended the Electric Lighting Order for one year from July, 
1916. . 


Leigh.—Loaw Sancriox.—The T.C. recently applied 
for permission to borrow £18,300 for extensions at the electricity 
works, and sanction has now been received for the borrowing of 
£5,536, It appeared that if the full scheme had been sanctioned 
there would have been danger of men being drawn from more 
urgent work. 


Lincoln,—Revisep Prices.—The various firms taking 


power under contract have agreed to pay the increased price for 
electricity decided upon by the T.C. some weeks ago. 


Llanfyllin.—PvsLic LiGHTING.— With reference to 
the offer of Mr. R. A. Jones to light the town by electricity, men- 
tioned in the last issue of the ELECTBICAL REVIEW, the T.C. has 
decided to take bhe opinion of the ratepayers on the matter. The 
present price of gas is 8id.per 100 ob. ft., and Mr. Jones offers to 
undertake the public lighting at a cost which will save 2d. in the 
pound on the rates. | LEM 


London,—L.C.C.— The Finance Committee recom- 
mends the sanction of the Council to the borrowing of £3,000 by 
the Hammersmith B.C. for electricity mains, transformers, switch- 
gear and house services ; and of £3,000 by the Hampstead B.C. for 
purchase of a new switchboard. a 7 

STOKE NEWINGTON.—The Electric Lighting Committee recom- 
mends the installation of surge arresters at the electricity. sub- 
station, at an estimated oost of £61. | ZEE s 

SHOREDITCH. —LOAN fANCTION.—The L. C. O. has advised the 
B.C. that it is prepared to advance the £2,000 required by the 
electricity department for house services and meters, and the B.C. 
has been recommended to take up the loan. The B.C. is making 
representations to the B. of T., the Railway Executive Committee, 
and the Admiralty Coasting Trade Office on the matter of coal 
supply. 

WEOTMINSTER,—The City Council has been recommended to 
agree to the inorease in charges for electricity supplied by the 
Charing Cross and Bt. Jamee's Companies to the Council Buildings. 


Middlesbrough.—The Electricity Committee has decided 
to extend the supply to a large local works. l 


New Zealand.—The installation of the Kaponga Town 


` Board's hydro-electric plant was expected to be completed last 


month ; the township is situated on the Kaupokonui stream acroes 
which a concrete dam has been built, The plant consists of a single- 
discharge horizontal-shaft type Boving turbine capable of develop- 
ing 70 B. H. P., coupled to a 45-K W., 230-volt dynamo; a P. P. battery 
of 128 cells, and about 2 miles of pole line. The system is two-wire 
D. O., with the street lighting on a separate circuit. Com monwealth 
Engineer. 

Licences have been granted for electrical installations and lines 
in Thames County, in the borough of Spreydon, in Kidnapper 
survey district and in Mangohua County.— Board of Trade Journal, 


Pendlebury.—The new power station which has been 
erected and equipped for the Acme Spinning Co., Pendlebury, is 
expected to be running by the end of the present month. The 
firm has used electricity for driving purposes for several years at 
the No, 1 Mill, and now the electric drive is being adopted at the 


. firm's other factory, the whole of the power to be derived from its 


own power station. Hitherto the electric supply for the newer of 


the two mills bas been obtained from the Lanos, EP. Co. The 


B. T. H. Co., of Rugby, bas supplied the electrical machinery. 
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Rochdale.—ExTEN&IONS AND Loans.—The recommen- 
dation of the Electricity Committee that sanction should be sought 
from the L G.B. for the borrowing of £60,900 for extensions at 
the electricity worka was considered at a special meeting of the 
T.C. on May 11th. Councillor Walker said the Committee did not 
propose to spend the whole of the money now or in the immediste 
future. The outlay proposed now was on a new chimney, eoono- 
miser, induced draught plant, and other work, estimated to cost 
about £10,000. Theother money wou!d be spent as required, and the 
Council would be able to consider the development step by step. 
An amendment that borrowing powers be sought to carry out the 
portion of the scheme stated to be urgently required—No. 3 
chimney, induced draught plant and economiser—was adopted by 
22 votes to 10. 

In a supplementary report on the electricity undertaking, Mr. 
S. L. Pearee (Manchester City electrical engineer) recommends 
that the question of a further increase in the prices charged for 
current shonid be considered. 


Swansea.—Pusuic Licatinc.—The Electricity Com- 
mittee has approved the proposal of the engineer to change over 


ES whole of the existing. enclosed aro lamps to incandescent 
mpe. 


West Hartlepool.—Yra&B's WorkInc.—It was re- 
ported last week that the income from the Corporation electricity 
undertaking for the past year showed a net increase of £1,295, 
chiefly from power supply. The income from public and private 
lighting was greatly reduced. The expenditure increased by 
£1,023, the principal item being for the purchase of cosl, After 
meeting all expenses there was a oredit balance of £316, against 
£44 in the previous year. 


Worcester.— Loan Sancrion.—The T.C. has received 
permission from the L.G.B. to borrow £240 for the extension of 
the supply to the works of Messrs. Heenan & Froude. 


TRAMWAY and RAILWAY NOTES. 


Asvey.— Owing to the extension of coal mining in the 


Astley district, the South Lancs. Tramways Oo. is being ur to 
extend its system in this area. ES 


Birmingham.—The Corporation tramways last year 


carried 14 million more passengers than in the previous year, and 
the traffic revenue inoreased by £125,000. 


Bury.—Yxan's Workinc.—The total mileage worked 
by the Bury cars in Bary and adjoining areas, during the year 
ended March 31st last, amounted to 1,549,366, and 15,810,869 
passengers were carried. The gros traffic receipte in the several 
areas, were: Bary, £45,887; Radoliffe, £14,361; Heywood, 
47,438, and Salford, £1,986, making a total of £69,622, as com- 
pared with 468.908 in the preceding year. The total receipts 
amounted to £69,792. The financial result showed a net surplus 
of £18,834, of which £7,315 represented the net profit on the 
Bury undertaking, after paying £1,645 war allowances. The profit 
was allocated as mentioned on page 182. The. Bury generating 
station supplied 1,101,707 unite, and the Radcliffe station 389,014 
units, the energy consumption showing a slight increase per car- 
mile, owing to the lack of skill of the new men, while the price of 
electricity has aleo been increased by 10 per cent. Mr, Clough, the 
manager, points out that of the estimated life of the rails, 15 years, 
about 12 have now expired, and that the period for renewals is fast 
approaching. A fund of £30,000 is available for this purpose. 


Canada.—According to the statement of the general 
mr nager of the Western lines, the Canadian Pacific Railway is still 
considering the electrification of ite lines through the mountains of 


the British Columbia division. The matter has, of course, often 
been mentioned before. 


East London Railway.—AssESsMENT.— The electrically- 
operated East London Railway, which is worked by a joint oom- 
mittee of six companies, and runs from Shoreditch, under the river, 
to New Cross, has for the last 30 years been assessed at a figure 
varying from £2,000 to £8,000. The joint committee, which had 
unsuccessfully appealed to the London Qaarter Sessions on four 
previous occasions, has now, on its fifth appesl, obtained a redvo- 
tion on rateable value from £5,092, recently fixed by the Assees- 
ment Committee, to & nominal figure of £100. The Assessment 
Committee was ordered to pay the joint committee's coste. 


Heywood.—Yerar’s WonkiNG.—There was a loss of 
£518 on the tramway andertaking during the past year. In the 
previous year there was a loss of £1,042. 


Leeds,—TRaAwwav GOODS Trarric.—The annual re- 
porton the Corporation tramways pointe out that since October the 
tramways have heen nsed for carrying fireclay across the city for 
a local firm. Mr, Hamilton (the manager) has been asked to 
report fully on the possibility of using the tramways for goods 


traffic, particularly those in the northern area, which is unserved 
by railways or canals, 


London.—L.C.0.—The following comparative state- 
ment shows the income and expenditure relative to the working of 
the Council's tramways in respect of the two years 1914-15 :— 
1914. income £2,268,669, expenditure £1,615,466 ; 1915, income 
£$2,899.817, expenditure 38 1.700, 572. The expenditure for the year 
ended March 31st, 1915, includes a charge of £42,209, in respect of 
allowances made to officers and employés of the tramway depart- 
ment serving with H.M. Forces. The surplus on (working) 
revenue acoount for the year 1914-15 amounted to £699,276 ; the 
net revenue acoount showed a deficiency of £33,178, which was 
a n of the balance standing to the credit of the general reserve 

und. 

The Finance Committee has had under consideration the question 
of the periods to be allowed for repayment of capital expenditure 
in connection with the substitution of turbine seta for reciprocating 
plant at the Greenwich generating station, and after conferring 
with the. Highways Committee and with the approval of the 
Treasury, recommends for :— 

Expenditure on river works, foundations for new machinery, 
and alterations to buildings (for completion of works of a 
permanent character (2 23, 640) —60 years. 

Ocher alterations to existing buildings (E 1,310) —35 years. 

Expenditure on new plant and machinery (other than additional 
steam, exhaust, feed condenser, Ko., pipes)—15 years, on the under- 
standing that, in the event of payments into the renewals fund on 
the agreed basis being resumed at any future date, the question of 
the period for repayment shall be reviewed. 

Expenditure on additional steam, exhaust, foed cundenser, &c., 
pipes—25 years. 

Cost of re-blading turbines and re-winding generators to be 
charged to revenue account or renewals fund. 

Outstanding debt in respect of each of the old machines—to be 
provided for in two years, from the end of the financial year during 
which the ola machine in question is replaced. 

The Highways Committee during the quarter ended Maroh 31st, 
1916, has settled 483 claims against the Council in respect of 
accidents arising in connection with the working of the Council's 
tramways, amounting to £6,478. In 23 other cases actions were 
brought against the Council. In 18 of these a verdict against the 
Counoil was given, and sums amounting to £1,023 and coste had 
to bs paid. The remaining nine actions resulted in the Council's 
favour; £584 has been received in settlement of claims made by 
the Council in respect of damage to tramway property. 


Luton.—ASsEssMENT.—In November last the Commis- 
sioners of Taxes dismissed the T.C.'s appeal against the assessment 
of the Corporation for income tax under Schedule D in respect of 
the rent received from the tramway lessees (Messrs. Balfour, 
Beatty & Co., Ltd.) A claim was thereupon made that the Council 
should have an allowance made for depreciation. The lessees con- 
tended that they alone were entitled to the depreciation allow- 
ance, but after protracted negotiation an arrangement has been 
made with the lessees and the Inland Revenue authorities, whereby 
the Corporation shall have the benefit of so much of the usual 
depreciation allowance as will release the Corporation from the 
payment of income tax except to a small extent during the two 
last years of the existing lease. 


Nelson.—The Tramways Committee has decided to 


have five additional oars fitted with new bodies by the United 
Electric Oar Co., of Preston. 


Plymouth.—E,xcrRic VEHICLE.—The City Council 


has decided, by 29 votes to 20, to purchase an electric lorry at a 
cost of £1,055. 


Ramsbottom.—WaceEs.—The Traction Committee has 
refused to grant an application of the tramway men for an inorease 
of wages, on the ground that the present rate of pay is equal to 
that paid to drivers on small tramway systems like that of 
Ramsbottom. 


Rochdale.—Three persons were injured as the result of 
a tramway smash on Friday, last week. A car in Drake Street got 
out of control owing to the failure of the brakes on the greasy 
rails, and collided with two coal carts, subeequently running into 
a double-deck car. Several passengers received a shaking. 


Southampton.—Yrag's WorKING.—The tramway 
manager strongly recommends the levying of a charge for excess 
luggage on the cars, that is to say parcela other than 
luggage not excoeeding 281b. in weight. For the twelve months 
to March 31st last, the receipts of the undertaking amounted 
to £78,064, an inorease of £10,022 compared with the previous 
year. There was also an increase in the number of passengers 
carried to the extent of 2,228,651, although the mileage run fell 
short of the figures for 1915 by 66,929. There was a decrease of 
4,499 units in the energy used. The receipts, passengers carried, 
and unite consumed per car mile all show an increase as compared 
with twelve months ago, the former by 1°862d., the second by 
1°675d., and third by .045d. The mansger is to report upon the 
penny sections, and as to the advisability of revising them. 


Southend-on-Sea.— The Light Railways Committee has 
instructed the electrical engineer not to proceed with the proposal 
for engaging women as temporary drivers, but to apply for the 


. exemption provisionally of 17 motor-men, and to appoint tempo- 


rarily other suitable men for the season traffic when the 
necessity arises. The Committee has considered the queetion o! 

the fares at present charged on the tramways, and the rates charged 
for the supply of energy, but has decided to make no alteration at 
the present time, 
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Salford.— Wag Bonvus.—A recommendation has been 


put forward that female conductors shall be paid the same bonus . 


as males for similar duties. 


Swansea,—ExtTENsIon oF TrwE.—The Tramways Com- 
mittee proposes to instruct the town clerk to make application for 
an extension of time for the construction of the Carmarthen Road 
and Port Tennant Road tramways. 


U.S. A.—ELECOTRIO FREIGHT Yarps.— The detailed 
plans of the West Side Improvement in New York city, which have 
been filed by the New York Central Railroad, include the eleotrifi. 
cation of the company's 12-mile freight entranoe to the city. 
and extensive track reconstruction work, iavolving the covering of 
the tracks through several miles of parks, at an approximate cost of 
$50,000,000. Particular interest attaches to the work because of 
the large scale of the freight switching operations which will be 
involved ; there are four important freight yards on the route. 
The trains will operate on either 1.200 or 600 volta, and the looo- 
motives will be insulated for 1,200-volt operation, according to 
the company's nractice in connection with its recent passenger 


locomotives. The locomotives will be available for either 


1,200 or 600-volt working; it is expected that 75 will be 
required, and these will handle two classes of service, viz. 
through freight trains and switching service. Under pre- 
sent conditions trains of 3,000 tons are handled, bnt moet 
of the trains are 1,500 tons or less in weight. Much of 
the traffic has to be handled at relatively high speed on account of 
the dense passenger traffic on the New York Central's electrical 
route to which the West Side tracks connect. The road locomotives 
will-operate between New York and Croton, the northern end of 
the present electric zone, a distance of 34 miles. A new 20,000- 
Kw. turbine set will be installed in the company’s Yonkers power 
station which supplies this section of the railway, and three sub- 
stations will be provided for the new electrical lines. 

A new public service terminal building has been opened in 
Newark, N.J., which is stated to have cost $6,000,000. Electric cars 
enter the terminal from the east over an elevated structure and 
from the west through a subway. The ground floor or concourse 
contains publio gas and electric showrooms, &c., while the upper 
floors contain offices. The terminal is connected with surrounding 
districts by 10 lines, and has been provided to accommodate this 
traffic and prevent interference between it and local traffic. 


West Hartlepool.— TEAR'S Workinc.—To the Cor- 
poration, last week, it was reported that the past year's revenue 
from the tramways was £19,482, against £19,506 in the previous 
year, the working expenses being £13,126, as against £11,574 in 
the preceding 12 months. Notwithstanding the increase in work- 
ing expenses, a sum of £1.278 was carried to the reserve fund, 
making the total amount of that fund £5.706. 

It was reported that an application from motormen and con- 
ductors for an increased war bonus, had been referred to the 
Management Sub-Committee. 


TELEGRAPH and TELEPHONE NOTES. 


Marconi Station in Danger.—The Dublin corres- 
pondent of tha Daily Telegraph states that a large body of rebels 
lotted to seizs the Marconi station at Skerries, county Dablin. 
e local police got word of the attack on Easter Tuesday ; there 
was only a small military force at the station, but every prepara- 
tion was made to meet the attack. On Wednesday the rebels 
captured the villages of Swords and Donabate, and prepared to 
march on Skerries, but just then a destroyer came along and 
landed 200 men, who at once entrenched themselves around the 
station. The rebels, on learning of the presence of the destroyer, 
went off in the direction of Dublin. 


Spain.—The city of Seville possesses a telephone 
system, but the municipal authorities have refused to extend it 
beyond the bounds of the city. An interurban company serves the 
principal provincial capitals of Spain : but ite system has no direct 
connection with the urban system. Now it is suggested to com- 
bine the urban and interurban systema, and to extend the inter- 
urban system to the cities and towns in the neighbourhood of 
Seville. In the six provinces adjacent to that of Seville there is a 
population of 5,170,000 inhabitants, with 48 important cities and 
819 of lesser grade. The Interurban Oo. which is studying these 
extensions is the Compania Peninsular de Téléfonos Interurbanos. 
—JIndustria e Invenciones. | 


United States.— The annual report of the directors of 
the American Telephone and Telegraph Co. (the Bell system) 
states that at the end of 1915 there were over nine million stations 
conneoted, an increase of half & million ; the total mileage of wire 
. in use was 183 million miles, 93 per cent. being of copper, and 104 
million miles are underground, the total cost of the underground 
conduits and cables being 41 million pounds sterling. The length 
of phantom circuits in use amounted to 196 841 miles; this item 
is reported this year for the first time. The effect of adopting 
phantom circuits is to obtain three speaking circuits from four 
wires, and it is possible to use two phantom circuits in like manner 
for & super-phantom called a "ghost," giving 7 circuite from 8 


wires—but this is not used commercially, as the gain 
does not justify the added complications. The daily average 
trafic in 1915 was 26 million messages, making the 
immense total of 8 652 million effective connections per annum, 
exclusive of all uncompleted calls. The expenditure on capital 
account during the year was 6j millions sterling, compared with 
10 millions in 1914. Provision for depreciation of plant absorbed 
9 millions, an average of 5'2 per cent. on the cost of plant, it being 
a firm policy of the company to provide each year out of revenue 
a sufficient amount to cover the estimated wear and tear, 
obsolescence, and inadequacy of plant accruing during that year, 
so that when any plant has to be superseded sufficient reserve is 
available to meet the resulting loss of capital. This is the only 
way in which present telephone users can be made to pay for the 
wear of the plant they are using. 

The total capital expenditure of the system amounts to no less 
than 2733 million pounds sterling. 

During the year trans-Continental communication was accom- 
plished, and the service proved so satisfactory that the work of 
extending the improved form of construction was at once put in 
hand, It is now possible to talk from any State in the Union to 
at least some point in any other, The engineering department 
also succeeded during the year in transmitting speech by wireless 
telephony from Arlington, Virginia, to California, Paris, and 
Hawaii, and the transference of the speaking vibrations from wire 
to space, and vice versa, was also achieved. As regards the possi- 
bility of wireless telephony ever taking the place of wire tele- 
phony, the engineers of the company emphatically state that, so 
far as present knowledge and indications are concerned, there is 
no such prospect. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—SrDN EV. — June 20th. Municipal Council. 
Two- ton electrio lorry. City Surveyor, Town Hall. 


MELBOURNE.—June 14th. Victorian Railwaye. 
and lampholders for signal system.* 


Bedford.— May 25th. Coal for the Corporation Eleo- 
tricity Works; Mr. Chas. Stimaon, Town Clerk. 


Belfast.—May 24th. Electricity Committee. Chain- 
grate mechanical atokers. See " Official Notices" May 12th. 


Keighley.—May 22nd. Wiring af Fever Ho:nital and 
Sanatorium, Morton Banks Specifications (104.), Mr. H. Webber, 
Borough Electrical Engineer, Coney Lane, 


Electric lampe 


Liverpool Overhead Railway. 


Particulars froni 


Liverpool.—May 31st. 
Twelve months’ supply of electrical fittings. 
General Mansger, 31, James Street, 


Manchester.—May 28rd. Coal (best steam cobbles). 
Tramways Committee. J. M. McElroy, General Manager, 55, 
Piccadilly. 

May 26th. Electricity Committee. Stores for one year. Mr. 
F. E. Hughes, Secretary, Electricity Department, Town Hall. 


— 

New Zealand. — June 23rd. Oamaru Borough Council. 
Overhead mains and street-lighting equipment (Contract No. 2); 
power-station equipment (Pelton wheels, alternators, &c.) (Contract 
No. 3); service meters (Contract No. 4); line transformers and 
accessories (Contract No, 5).* 

PAHIATUA.—July 10th. Borough Council. Overhead wires, 
poles, street lamps, gas engines, producers, dynamos, auxiliary 
apparatus and accumulators. Specifications from Borough Offices or 
E. J. Fenn, Consulting Engineer, Auckland.“ 


Rochdale.— May 24th. A 110, economiser; A 111, 
electrically- driven induced draught; A 112, chimney and fiues; 
A 113, ash-handling plant. Specifications, &», £1 le., from Mr. 
C, C. Atchison, Engineer, Dane Street. 


Spain.— Municipal authorities of Almorox (Provirce of 
Toledo). Tenders for the oonoession for the electric lighting of 
the town during six years. 

May 30th.—Municipal authorities of Figueras (Province of 
Gerona) Tenders for the concession for the electric lighting of 
the town during five years. 

May 31st. Municipal authorities of Adradros (Province of 
Segovia). Concession for the electric lighting of the town during 
ten years, 


Swindon.—May 30th. Corporation. Steam coal for 
the electricity works and waterworks respectively. See Official 
Notices " May 12th. 


Specifications for the items marked * can be seen at the Board 
of Trade Commeroial Intelligenoe Branoh in London, 
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Government Contracts.— List of new contracts for 
April, 1916 :— 
War OFFICE. 


Distribution boards.—Dorman & Smith, Ltd. 

Battery boxes.—Hewson Manufacturing Co., Ltd.; Marshall, Sons & Co., 
Ltd.: Ransomes, Sims & Jefferies, Ltd. N 

Bridge meggers.—Evershed & Vignoles, Ltd. 

Electrio cable and wire.— Craigpark Electric Cable Co., Ltd. ; General 
Electric Co., Ltd. : Johnson, Matthey & Co., Ltd.: Johnson & Phillips, 
Lid. ; Liverpool Electric Cable Co., Lied.; St. Helens Cable 4 Rubber 
Co 


og U 

Electrio cranes.—Baboock & Wilcox, Ltd. 

Electric secondary station.—D.P. Battery Oo., Lid. 

Blectrolysers and accessories.—Mather & Platt, Ltd. 

Engines, dynamo, switchboard, &c.—Petters, Lid. 

Generating sets.—Austin Motor Co., Ltd. 

Electric lamps.—Honig & Mock, Ltd. 

Switchboards.—Drake & Gorham, Ltd. . 

Works services.—Electric equipment for power house, British Westing- 
house Electric & Mfg. Co., Ltd.; eleotrio lighting, telephones, &o., 
T. Clarke & Co. ; electric lighting installations (various), T. Clarke and 
Co.; G. E. Taylor & Co.; Ellis & Ward, Ltd.; Foote & Milne, Ltd.; 
8. Dixon & Son, Ltd. 


InprA Orrice Store DEPARTMENT, 


Backs and cups.—Ballers, Ltd.] 
Cells.—Siemens Bros. & Co. 


Transformers. — British Blectric Transformer Co., Ltd. 
Wire.—T. Bolton & Sons; Shropshire Iron Co.; Callender's Cable Co., Lid. 


Post OFFICE. 


Electric lighting, Bolton new Post Office.—Grindlay, Ross & Co., Ltd. 

Testing apparatus.— General Electric Co., Lud. 

Telegraph cable.—Telegraph Construction & Maintenance Co., Ltd. 

Telephone cable.—London Electric Wire Co. & Smiths, Lrd.; Telegraph 

nstruction & Maintenance Go., Ltd. 

Dry cells.—8iemens Bros. & Oo., Ltd. 

Te 9 oords.— London Electric Wire Co. & Smiths, Ltd. 

Insulators.—Doultoa & Co., Lid. ; Taylor, Tuunioliffe & Co., Ltd. 

Telegraph ironwork.—Bullers, Ltd. 

Glow lamps.—British Thomson-Houston Co., Ltd.; Edison & Swan U. E. L. 
Co., Ltd.; General Electric Co., Ltd. 

Bronze wire.—F. Smith & Co. (incorporated in the London Eleotrio Wire 
Co. & Smiths). 


Hants.—The Hants County Council has entered into an 
sgreement with the Chloride Electrical Storage Co. for the main- 
tenance of the storage battery at the Park Prewett Asylum for 
ten years from the date of ita first charge, for £61 a year. 


Kirkcaldy.— Council. 


Electricity meters for one year. 
Chamberlsin & Hookham, Ltd. 


London. — L. O. C. — The Highways Committee has 
accepted the under nentioned tenders for the supply during 1916-17 
of tramways; equipment, &c.— 

Electrical equipment (motor and generator) spares.—A. Clare &.Co. (six 


8 only); British Westinghouse Electric and Manufacturing 

ae ». 

Electrical equipment (controller, circuit-breaker and other switch details, 
and magnetic brake) ares.—British Westinghouse Electric and 
Manufacturing Co., Ltd. 


Contact fingers and parts, segments, &c.—British Westinghouse Electric 
and Manufacturing Co., Ltd.; Dyer & Young; E. Showell & Sons, 
Ltd. ; Tramway Supplies, Ltd. 


Electric cable, fase wire, and cotton-covered wire.—Liverpool Electric 
Cable Co., Ltd.: Callender's Cable and Construction Co., Ltd.; British 
Insulated and Helsby Cables, Ltd. : London Electcic Wirte Co. and 
Smiths, Ltd. 

Copper bonds. — Watlington & Co. 

Moulded insulators.—British Westinghouse Electric and Mauufacturing 


Co., Ltd.; Crystalate Manufacturing Co, Ltd.; Ebonestos Manufac- 
turing Co., Ltd.; Litholite, Ld. 


Track insulators and porcelains for electric track work.—Bullers, Ltd. ; 
Taylor, Tunnioliffe & Co., Ltd. 


Machined bronze bearings.—Anti-Attrition Metal Co., Ltd. 
Brake shoes. Pease & Partners, Ltd. 


Malvern.—U.D.C. Contract renewed for a year for 
electric meters with the Electrical Apparatus Co. 


Southend-on-Sea.— Light Railways Committee. Mate- 


rial for the fixing of the new overhead equipment on the Leigh 


route :— 
D. B. Rose.— Ears, £49. 
R. W. Black well.—Strainers, wire bolts, and mechanical frog, £35. 


M 


FORTHCOMING EVENTS. 


Institution of Mechanical Engineers.—Fridav, May 19th. At 6 pm. At 
Great George Btreet, S. W. Paper on " Bpur-Gearing," by Mr. D. Adamson. 


Royal Society of Arts.—Monday, May 22nd. At 4.80p.m. At John Street, 
Adelphi, W. C. Cantor Lecture on Vibrations, Waves and Resonance,“ 
by Dr. J. Erskine-Murray (Lecture IV). 


Wednesday, May Hth. At 4.80 p.m. Peter le Neve Foster Prize 
a on Zinc, its Production and Industrial Applications,” by Mr. J. C, 
oulden. 


Royal Institution of Great Britain.—Friday, May 26th. At 5.80 p.m. At 
Albemarle Street, Piccadilly, W. Leoture op X. rays, by Prof. C. G. 
Barkla, F.R.8. 


NOTES. 


Resuscitation After Electrical Shock. — In the 
Eleotrical World Mr. W. P. Strickland recently wrote as follows: 
—Reoently one of our foremen after climbing a pole preparatory 
to stringing primary wires received a shock that caused him to 
fall to the ground. It is inferred that in adjusting his belt and 
shifting his position his spur out out, and that to save himself he 
instinctively reached out and touched the wires carrying 2.300 
volts. When the other linemen and ground hande reached him 
to all appearances the man was dead. One of the linemen, follow- 
ing instructions, immediately took hold of the ankles of the limp 
body, lifting it until the whole weight rested on the neck and then 
letting it fall. He then took a pair of connectors and hammered 
the soles of the injured man's feet without removing his shoes. 
Another lineman opened the man's mouth; pulled forward the 
swallowed tongue (which occurs in electric shock) and was about 
to begin the Sohaefer prone method of resuscitation when the man 
returned to life. He was removed to the hospital and is alive and 
well to-day, though suffering severely from his burns. 

For the past year the writer has been teaching his men to 
strike the feet without removing the shoes in all cases of electric 
shock. Some years ago an accident occurred where a man came 
in contact with 6,600 volts, fell from the pole, and was restored to 
consciousness by this means, although he was terribly burned and 
died three days later. Another accident that came to the writer's 
attention happened in New Jersey when a man came in contact 
with a wire carrying 2,200 volte. This man was struck violently 
on the feet, his tongue was pulled out, and he was restored to 
consciousness before the arrival of the doctor. 


A Canal Comedy.—The Times has received from a 
correspondent copies of a correspondence which would be merely 
amusing if it did not reveal a lack of serious thought and energetic 
enterprise on the part of some of those who are responsible 
for the working of canals in this country. It appears that the 
South Metropolitan Electric Light and Power Co. wanted to 
avoid paying the high freight for the carriage of coal from the 
north, and inquired of the Grand Junction Canal what facilities 
that company could offer, A reply was received stating that as 
the company was not a carrier, the letter had been passed on to a 
canal carrier. A discouraging note was appended to the effect that 
it was practically impossible to bring coal from Yorkshire collieries 
to Greenwich. A letter to the Regent's Canal Co. brought 
forth a reply in which the writer gave his enthusiastio blessing to 
the scheme, but said that the matter had been referred to another 
canal company which, owing to its greater length of waterway, 
ought to be more interested. Another difficulty arose at this stage 
owing to one of the canal companies suggesting that it might be 
necessary to tranship the coal at Brentford, as it was rather 
dangerous for the canal barges to venture so far down the river as 
Blackwall. Meanwhile, communication having been established 
with the canal carrying concern, it was learnt that the canal 
carrier had died, and his executors, after carefully examining the 
position, had come to the conclusion that no farther work could be 
undertaken owing to the extra demand made for boats by the usual 
traders. The South Metropolitan board communicated further 
with the canal companies, but sgo far the only help it has derived 
from them is a suggestion that it should form a syndicate to buy 
or build barges ! 


The Chemical Society and Alien Enemy Members. 
—As the result of vigorous action on the part of the members, the 
Council of the Chemical Society called a special general meeting 
to consider the question of removing the names of nine alien 
enemies from the list of members; the meeting took place on 
Thursday last week, when an amendment retaining the names on 
the list was carried by 93 to 91 votes. The society is constituted 
by Royal Charter and provided by the nation with free quarters at 
Burlington House. After a long and heated discussion, the meet- 
ing was adjourned, and on its resumption the amendment will be 
submitted as a. substantive motion. 

We hardly need remind our readers that it is to the fiendish 
ingenuity of German chemists that such loathsome devices as 
poisonous gas, lachrymatory shells, and liquid fire" are due, and 
of all classes of German scientiste, these have achieved the most 
brilliant suocess in debasing their manhood and befouling the fair 
fame of science in the eyes of the human race. 


The Electrochemical Equivalent of Silver, — 
According to No. 271 of the Scientific Papers of the Bureau of 
Standards, U.S.A., which deals with the question of inclusions of 
foreign materials in silver voltameter depoeits, the value adopted 
for the electrochemical equivalent of silver by the London Eleo- 
trical Congress of 1908 (1:11800 mg. per coulomb) is the closest 
figure that can be assigned to this constant, and appears to be oor- 
rect to within a few parts in one hundred thousand ; the atomic 
weight of silver is not known to this degree of accuracy. Taking 
the present international value of the atomic weight, 10788, the 
value of the Faraday is 96,494 coulombs, but for general purposes 
the round figure 96,500 is recommended. 


Longitude by Wireless,—The determination of the 
difference in longitude between Paris and Washington with the 
aid of wireless telegraphy, which has been in progress since 
October, 1913, has been completed. The distance between the 
stations is 6,175 km. The result, expressed in terms of time, is 
5 hours 17 minutes 35°67 seconds, and has a probable accuracy of 
the order of 0°01 second, 
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Association of Electrical Station Engineers.—The 
most active branch of the A E S. E. at present is Manchester, which 
has become concerned with the introduction of female labour into 
various stations in the district. The following resolutions were 
passed at a recent meeting, 

l. Attitude of Association.—That this branch views with extreme 
disapproval the introduction of female labour into electrical 
stations unless convinced by the authorities that the same is a 
military necessity. 

2. Wages.—That the wages paid for female labour be the same 
as that to the men displaced. 

3. Guaranters.—That guarantees be obtained that the positions 
shall be restored to the men displaced, at the termination of the war. 

With respect to No. 3, the chairman of the meeting emphasised 
the fact that guarantees could only be enforced and: maintained by 
a strong united body of station engineers. 

Daring the last few weeks, the number of members of the 
A.E.S.E. who are undertaking military and naval service has 
considerably increased, and very few of these are able to continue 
their subscriptions to the Association. Some anxiety was 
oocasioned to the Executive. Extra efforts were therefore made to 
obtain new members, and the result has been extremely satisfactory. 


American Electric Cooking Campaign.—A special 
meeting of representatives of electric stove manufacturers was 
held at the offices of the Society for Electrical Development, New 
York, to consider the question of a national electric range cam- 
paign; the meeting was preliminary to the appointment ef a 
national electric range committee representative of all electrical 
interests, and it is considered. that the Sooiety for Electrical 
Development should organise the campaign, collecting and pub- 
lishing data, advertising, &c. A special committee is to meet at 
the N. E. L. A. Convention in Chicago to elaborate plans. 


Scientific Research in Australia.—At a meeting of 
the Circle of Scientific, Technical, and Trade Journaliste held at 
the Institute of Journalists on Tuesday, Mr. Gerald Lightfoot, a 
member of the staff of Mr. Hughes, Prime Minister of Australia, 
explained the scheme for the promotion of scientific and technical 
research which is being developed by the Commonwealth Govern- 
ment. In Dacember last Mr, Hughes stated that the Government 
was prepared to spend half a million sterling, if necessary, for this 


purpose, and in January a committee was appointed to draw up a 


echeme. The proposals of the committee provide for the formation 
of a Scientific and Industrial Advisory Council of nine members, 
and an Executive Committee of three, the chairman to be a man of 
wide experience and proved ability, with a full appreciation of the 
value of the application of science to industry, and the other two 
to be men of high scientific standing. These three would confer 
with the Advisory Coancil, which would consist of representatives 
of industry and science, but they would not Le obliged to adopt the 
‘givice of the Council; they would be free from political control, 
and would occupy positions similar to those of judges, having 
salaries of £2,000 to £2,500 a year, and being removable only by a 
resolution of Parliament. 

The Executive Committee would go about the country and 
ascertain the problems immediately calling for solution ; it would 
then allocate the work of investigation to the existing scientific 
institutions, laboratories, &c. The Federal Government would 
furnish liberal grants to defray the cost of equipment and main- 
tenance in carrying out the researches, and it was hoped that by 
this means it would be possible quite soon to organise and stimu- 
late the development of research in the Universities. 

A second object was to establish a Bureau of Iuformation, which 
should collect information on industrial and scientific subjects and 
distribute it to manufa turers. ses 
` Thirdly, there were certain important fundamental investiga- 
tions which should be carried out in Australia, and which necessi- 
tated the foundation of national physical and chemical laboratories, 
which would be centralised, and engineering laboratories for 
which, it was thought, the existing laboratories of colleges, &o., 
could be utilised. Also an Agricultural Bareau would be estab- 
lished, on the lines of that of the United States, which had proved 
highly successful. 

The whole scheme would be based on co-operation between the 
Federal and State Governments and Universities, and with the 
employers’ and employés’ associations. A stimulus would also be 
given to the teaching of science in the elementary schools. The 
scheme had not yet been definitely adopted by the Government, as 
Mr. Hughes was awaiting information as to what was being done 
in England and the United States; but an assessment was being 
made by the Provisional Committee in Australis, and steps were 
being taken through the colleges and universities to aecertain the 
problems that were preseing for solution. : 

Au associated proposal was that the formation of a central 
authority in England was essential to the proper co-ordination of 
effort, to prevent duplication ; it was suggested that an Imperial 
Bureau of Information should be established to act as a sort of 
clearing house on an imperial basis. It was considered that 
co-operation throughout the Empire was indispensable to success. 


Charge Dismissed.—At the Salford Police Court, on 
May 12th (according to the Manchester Evening News), Joseph 
Atkinson, secretary of the London (South-Western) Branch of the 
Electrical Trades Union, of Salford, was summoned on a charge of 
wilfully withholding £20, the moneys of the Union. Defendant 
did not appear, nor was he legally represented, but Mr. J. Brown, 
general secretary of the Union, said that defendant had admitted 
the deficiency. The Stipendiary said he could not hold that the 
money had been wilfully withheld, and he accordingly dismissed 
the sum mons, 


Engineering Industry in the Economie War.— 
Mr. T. C. Elder, of the British Electrical and Allied Manufacturers 
Association, spoke at a meeting in Glasgow, under the auspices of 
the Institution of Engineers and Shipbuilders in Scotland, the 
Weat of Sootland Iron and Steel Institute, and the Glasgow 
Chamber of Commerce, on Tuesday, May 16th, Lord Provost 
Dunlop presiding. Mr. Elder traversed much the same ground as 
he had covered at similar meetings held in other parts of the 
country. He summed up what he described as a somewhat 
straggling address in the form of the following propositions :— 


1. That it is necessary for the world’s peace that Germany shall 
be restrained, as far as possible, from retaining her past and present 
proportion of military power. 

2. That to accomplish this it is necessary to cripple her engi- 
neering induatry, and force her populace into peaceful pursuits. 

3. That this end can be attained by an international convention 
of the Allies and the British Empire. | | 

4. But that it will also need a reconstruction of British trade 
policy, with special regard to the engineering and allied industries. 

6. And such a reform will need to be accompanied by a practical 
conception of the common interests of all engaged in British 
engineering trade, and by the exertion of collective power on the 
part of manufacturers for the development of business abroad. 


The author's remarks evoked an interesting discussion, irf 
the course of which Sir Archibald Denny, Bart, Dumbarton, 
said he had to confess that the attitude of those who said they 
would never again trade with Germany was not a correct one. 
But if they did trade with Germany again they should do it with 
their eyes open and armed to resist insidious trading. He was a 
born Free Trader, and while there was something wrong with their 
Fiscal trade relations, he had not quite made up his mind that 
total exclusion was the best way of dealing with organised dump- 
ing. Every trade should organise itself now. His great hope was 
in the organisation of the employers The men were fully 
organised and loyal in one direction, and if they joined np with 
the employers he had not the slightest feeling of despair. Mr. 
Murray, chairman of directors, Glasgow Chamber of Commeroe, 
pointed out that at the outbreak of the war there were certain 
industries essential to this country which were practically con- 
trolled by Germany, and commercial men were blamed for want 
of foresight in allowing the deliberate undermining of our trade, 
which had been going on for many years, They must all admit 
the partial justice of that condemnation, but he asked if our cm- 
mercial men were solely to blame, Personally, he did not think 
80. It had been the ingenious policy of the German Government 
to staff their Ministry of Commerce with business men who 
knew a grest deal in the way of getting over diffi- 
culties which were inevitable in the opening up of 
foreign trade. The unanimous opinion of business men 
was that the Board of Trade was overburdened, and was 
unable, as at present oonstituted, to deal promptly with any prob- 
lems which might arise. They were determined, as business men, 
to make it clear to the Government that the demands of the busi- 
ness community must have attention. Sir John Cowan (Edinburgh) 
expressed himself in entire sympathy with the appointment of a 
Ministry of Commerce, provided they got the right men to manage 
it. If they did not get the right men they would be no. better off 
than they were now, They, as engineers and business men, had 
the matter in their own hands, Engineers in this country must 
wake up and do a great deal better than they had done in the past. 
He emphasised the necessity for complete organisation. It did not 
matter what their organisation was. It might be perfect, but. 
unless the management and equipment of their works was right 
the organisation could not pay. Mr. W. S. Workman (Glasgow) 
agreed with Sir Archibald Denny. What they had seen and heard 
within the past six months made one think that they would have 
to change their minds and introduce some new machinery in the 
shape of tariff reform. They realised that Parliament could do a 
great deal for them if the Government would only go in the direction 
business men wished. Another speaker drew attention to what 
was being done in the United States in preparation forthe coming 
economic war. A naval consulting authority had secured the 
co-operation of the five national engineering societies, whom they 
had asked to appoint a representative from each State, who was 
charged with the preparation of an inventory. That was their first 
step towards industrial preparedness. Such a system might with 
advantage be copied in this country. 

On the call of Mr. W. W. Lackie, the speaker was thanked. 


Prospects in South Africa.—A correspondent inquires 
whether any of our readers can give information as to the present 
prospects in South Africa for a man, as described below :— 

Sound knowledge of electrical engineering, both theoretical and 
practical. Undoubted business ability. though the latter bas not 
been developed by actual experience. Born in Holland, of Dutch 
parente, but father of English descent; name Englieh ; married 
into English family. Speaking, reading, and writing, almost like a 
native, English, Datch and German; French also very well. A 
very important question is: Would thoee who know advise a man 
to go out to South Africa with his family on spec"? 

Perhaps some of our readers will kindly assist our correspondent, 
who, it will be seen, is of Dutch nationality. | 


America's Electrical Week.—This is the title selected 
for a great electrical celebration, after the style of the '' Electrical 
Prosperity Week," which is planned for December 2nd to 9th, 
1916 ; a start has already been made with the preparations, under 
the guidance of the Society for Electrical Development. 
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Appointments Vacant.— Meter and mains assistant for 
Rotherham Corporation electricity works ; mains engineer (£156), 
for the Borough of Eastbourne Electricity Department. 


Edacational.— MANCHESTER MUNICIPAL SCHOOL OF 
TECHNOLOGY.—We have received the prospectus of summer even- 
ing classes, which were to begin this week; they include 
mechanical, electrical, and municipal engineering, chemical tech- 
nology, &c. Prof. Miles Walker is at the head of the electrical 
engineering department. 

SHEFFIELD UNIVERSITY.—One of the bequests contained in the 
will of the late Sir Edgar Allen was a legacy of £32,000 to the 
University of Sheffield, of which £5,000 is to be allotted to the 
Applied Science department, the remainder being devoted to pro- 
viding scholarships. Sir Joseph Jonas, chairman of the Applied 
Science Committee, has added another £5,000 to the legacy, and 
the total sum of £10,000 is to be used in erecting a laboratory for 
testing engineering materials. 

IMPERIAL COLLEGE OF SOIENCE.— Yesterday a party of Members 
of Parliament was conducted over the College by the Rector, Sir 
Alfred Keogh, and the Commercial Committee of the House of 
Commons, in order that the members might be shown the original 
research work which has been done at the College in connection 
with industry. 


Fatalities. — An inquest was held at Fence Houses 
(County Darham) on Monday, touching the death of Henry Allison 
(25), who was killed electrically on the previous Friday while 
following his employment as a cleaner-out in the Lady Ann coal 
mine at Lambton. Deceased was found dead, his body being in 
contact with the frame of an electric coal-cutting machine. The 
jury found that death was due to an electric shock accidentally 
received through contact with the framework of a ooal-cutting 
machine, which was alive due to a fault in the cable. 

John James Jevons (16), of Droylsden, was killed through fall- 
ing into a coal hopper at the Manchester Corporation electricity 
works, At the inquest on Monday it was stated that it was not a 
boy's duty to go into the hopper, and that it was customary for 
anyone going into the hopper to have a rope tied round his body. 
The youth had been told not to go into the hole, but he simply 
laughed and went down. 


Volunteer Notes.—1sr LONDON ENGINEER VOLUN- 
TEERS.— Orders for the week by Lieut.-Col. C. B. Clay, V. D., Com- 
manding. 

Monday, May 22nd.— Technical for Sections 1 and 3, No. 3 
Company, 46, Regency Street, S.W.; Squad and Platoon Drill, 
Sections 3 and 4, No. 8 Company; Signalling Class and Recruits. 

Tuesday, May 23rd.—School of Arme, 6 to 7; lecture, Mr. J. 
Roberts, The Geology of Otford," 7.15; Reoruite, 7.15 to 8.15, 
Archbishop's Park. 

Wednesday, May 24th.—Platoon Drill No. 2 Platoon, No. 1 
Company. 

Thursday, May 25th.—Platoon Drill, No. 6 Platoon, No. 2 Com- 
pany ; Shooting for Sections 3 and 4, No. 3 Company, Miniature 
Range; Reoruite, 5.45 to 7,45 ; Instructional Claes, 5 45. 

Friday, May 26th.—Technical for Sections 3 and 4, No. 3 Com- 
pany, 46, Regency Street, S. W.; Squad and Platoon Drill, Seotions 
1 and 2, No. 3 Company. 

Saturday, May 27th.—Route March: Parade, Golder's Green 
Station, 2.30; Uniform. lo 

Sunday, May 28th.—Entrenching at Otford: Parade, Victoria 
Station (S. E. & C. Railway Booking Office), at 8.35 a.m. 

Musketry.—For Nos. 1 and 2 Companies, see Notice and Tables A 
and B, at Haadq uarters. 

ANotice,— Unless otherwise indicated, all drills, &o., will take place 
at Chester House. 

MACLEOD YEARSLEY, Adjutant. 


8RD BATT. (OLD Bors) CENTRAL LONDON VOLUNTEER Rear- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, May 18th, 1916 :— 

Week- End Parades.—Saturday.—The Battalion will Parade at 
Baker Street Station, at 2.80 p.m., and proceed by train to 
Wembley Park for Drill under Company Officers. 

- Sunday.—The Battalion will Parade at Liverpool Street Station 
(Low Level entrance, G. E. R.), at 9.30 a.m., and proceed by train 
for Entrenobing duties. | 

Derby Itecruita.— Members called up under Lord Derby's scheme 
are requested to send in their names to the Adjutant before 9 a.m. 
on Saturday next, the 20th inst., with a view to application being 
made for them to serve together in the same Battalion, 

Musketry.—The range at Bisley will be open to members. Morn- 
ing train. 9.20 &.m., Platform 6, Waterloo Station. Afternoon 
train, 12.45 p.m., same platform. 


A. G. JOINER, Major and Adjutant, O. B. O. 


Institution and Lecture Notes. — IIluminating 
Engineering Soclety.—The report of the Council for the past 
year states that the member-hip has bern maintained. Tte Pre- 
sidente of the Institutions of Gas and Electrica] Engineers, Mr. 
John Young and Mr. C. P. Sparke, have consented to act on the 
Council, The Interim Report of the Committee on Research was 
presented at the annual meeting last week, and contained a long 
list of subjects on which research was desirable. 

Association of Mining Electrical Engineers.—At the last 
meeting of the Yorkshire branch, Mr. J. W. Harbottle read a paper 
on "The Winkey Deteotor for earth faults, 


Daylight Saving.—On Wednesday the Summer Time 
Bill received the Royal Assent, and the Act will come into force 
next Sanjay morning, when the clocks on all railways and ia 
Government buildings, and public clocks generally, will be pet 
forward one hour. The "summer time" will remain in foros ap 
to and including September 30th. 


Enemy Firms,—In reply to a Parliamentary question, 
the President of the Board of Trade says that he is aware that lista 
of enemy companies have been published in Australian 
The names of companies. and firms in this country ordered to b: 
wound up are given in the London Gazette, and he does not thisk 


it advisable to publish the names of other companies and firms in 


which there are enemy interesta, on account of the injustice which 
would result in certain cases to the British shareholders, and the 
undeeirability of damaging & business when the enemy interest 
may be transferred to British subjecte. 


Engineers and the War.—At the annual meeting of 
the Institution of Engineers and Shipbuilders of Hong-Kong on 
March 3 st, Prof. O. A. Middleton Smitb, the president, delivered 
an address, in which he referred to the part that engineering and 
engineers were playing in the war, to the achievements of British 
engineers in all parte of the world in the past, and to their inten- 
tions for the future. In alluding to the future course of trade in 
China, he emphasised the advantage that would ensue from 
Cninese and British co-operation in utilising and developing the 
great mineral and other resources of Ohina. The speaker also 
referred to the great commercial struggle that would commence 
when the war was over. Engineers must inevitably take a great 
part in that struggle, and they must carry out the British tradition 
and play the equare game. The meeting accorded a hearty vote 
org: to Prof, Middleton-Smith upon his retirement from the 
p enoy. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers ef the 


ELBOTRIOAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Mr. G. H. 
Browne, acting engineer and manager, Ilkeston tramways and 
electricity department, has been appointed engineer and 
manager to the Mexborough & Swinton Tramways Co. 

Mr. E. FisHER, junior assistant and temporary mains super- 
intendent in the Nelson electricity and tramways department, 
has resigned on receiving an appointment at Heywood. 

The Ashton T.C. last week adopted a recommendation of 
the Tramways Committee that the salary of Mr. Ernest Horr, 
manager of the tramways department, be increased from £20 
to £260 per annum. 

Dover T.C. has appointed Mr. A. H. Jones as a charge 
engineer at the electricity works. The mains superintendent. 
the senior charge engineer, and the works superintendent at 
the electricity works have been granted 10 per cent. increases 
of salary on account of the high cost of living. 


Roll of Honour.—Private G. B. WivELL, of the Royal Fus- 
liers, who has fallen in action, was at the time of his enlist- 
ment on the staff of the British Westinghouse Electric and 
Manufacturing Co., Ltd., at Manchester. Just before the 
outbreak of war he was engaged for the firm at Johannesburg. 

Private A. E. TAYLOR, of the 2nd Leicestershire Regiment. 
who is reported killed in action, after being missing since 
May 15th, 1915, was, prior to joining the regiment, on the 
electrical staff of the Holwell Ironworks, Asfordby, Meiton 
Mowbray. He was 26 years of age. 

Rifleman H. A. CLARKE, of the Machine Gun Section of the 
Rifle Brigade, who was, at the outbreak of war, on the Rugby 
staff of the British Thomson-Houston Co., Ltd., has lost his 
life at the Front in & mine explosion. 

Sergeant J. HiNDLE, of the Lancashire Fusiliers, formerly 
a member of the staff of the British Westinghouse Co., Trai- 
ford Park, has been killed. Deceased was 34 years of age. 
and he has left à widow and five children. 

Lieutenant Ev waAnD WiLsoN, South African Infantry, whose 
death is reported, went cut to South Africa after taking his 
degree at Cambridge, and, through an introduction to Rhodes 
(says the Times) was placed in charge of the transport of the 
Transcontinental Telegraph Co., on the section from Chind, 
on the Zambesi, to the north end of Lake Nyassa. __ 

The Times states that Captain R. J. Surrg, Lancashire Fus- 
liers, who fell on May 5th, was an Associate of the Royal Cel- 
lege of Science, Ireland. When the war began he was in the 
service of the British Westinghouse Co., Manchester, before 
which he had been a teacher in Newry Technical Institute. 

General.—The Post Office Provincial Superintendents and 
the Headquarters Staff of Traffic Managers have now been 
ainalgamated into one establishment, under the control of Mr. 
R. A. DarzELL, with the title of Chief Inspector of Telegraph 
and Telephone Traffic. His two principal assistants will b» 
Mr. L. Harvey Lowe, late Deputy Controller of the London 
Telephone Services, and Mr. J. LEE, with the title of Deputy 
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Chief Inspector of Telegraph and Telephone Traffic. Mr. M. 
A. VALENTINE, late Provincial Superintendent, has been 
appointed Deputy Controller of the London Telephone Service. 
Mr. J. W. Turner, Post Office engineer of Darlington, has 
retired after 45 years in various positions in the Post Office 
Telegraph Service. His late colleagues presented him with a 
draught screen and other gifts r. Turner, in replying, re- 
called the occasion when he attended the first telephone 
experiment by Sir W. Preece at the Guildhall, Plymouth. 


Obituary.—Mn. Epwin THORNTON.—At. the funeral, at 
Barrow-i EU Bess on Saturday last, of the late Mr. Edwin 
Thornton, A.M.I.E.E., whose untimely death occurred as the 
result of a motor-car accident on the road near Carnforth on 
April 29th, those present included Ald. J. P. Smith, Chairman 
of. Barrow Electricity Committee; Mr. Wm. Drysdale, 
A. M. I. E. E., representing the Barrow Chamber of Trade; 
representatives of the Barrow Technical Schools and Barrow 
Master Builders’ Association, &c. The deceased, who was 50 
years of age, and eldest son of the late Mr. W. R. Thornton, 
was managing partner of the firm of Messrs. W. R. Thornton 
and Son, electrical engineers. The deceased's only son is in 
the Army in Egypt. 

Mr. RicHARD S. BrLACKBURN.—Mr. Richard S. Blackburn, 
electrical engineer and contractor, of Hebden Bridge (Yorks.), 
died suddenly on May 8th after undergoing an operation. He 
wa8 54 years of age. 

Mn. Epcar W. SALIS.— According to the Times '' Deaths " 
column, Mr. Edgar W. Salis, representative at Rio, Brazil, 
of the Marconi Co., third son of the late Major-General Salis 
Schwabe, C.B., died in London last week aged 41. 

LaDy Crooxes.—Lady Crookes, wife of Sir William Crookes, 
O.M., passed away last week at the advanced age of 80 years. 
We tender our sincere sympathy to Sir William in his loss. 

Mns. WorDINGHAM.—The many electrical friends of Mr. 
C. H. Wordingham will regret to learn of the death, on the 
lith inst., of his mother, the widow of the late W. H. Word- 
ingham. The loss of a parent is one of those misfortunes 
which no one may hope to escape, but in some cases the blow 
is heavier than in others; and without intruding too far into 
8) delicate and personal a subject, we may venture to say that 
it is an open secret amongst his intimate friends that to his 
mother Mr. Wordingham ascribes all that he has achieved— 
to her he looked for sympathy, inspiration, and encourage- 
ment, and he looked upon her as a true comrade. We sin- 
cerely condole with him in his bereavement. 

Mr. W. Dean.—The death is notified of Mr. W. Dean, 
assistant electrical engineer with the Merthyr Electric Trac- 
tion Co., Ltd. He was 28 years of age, and in the new year 
had a serious attack of pneumonia. 

PRIVATE G. L. F. Epwanps.—Private G. L. F. Edwards, of 
the King's Shropshire Light Infantry, who has lost his life 
through the accidental discharge of a revolver, was, prior to 
the war, engaged as an electrician with Messrs. Lea & Son, 
electrical engineers, of Shrewsbury. He was the son of Sar 
Ceo. Edwards, of the same regiment, and had been at the 
Front since last July. 


NEW COMPANIES REGISTERED. 


British Graphite & Trading Co., Ltd. (9,597).—This com- 
pany was registered, in Edinburgh, on May 13th, with a capital of £12,000 
in 8,000 participating pref. shares of Cl each and 80,000 ord. shares of ls. 
each, to carry on the business indicated by the title. The subscribers (with 
one pe share each) are: J. Logan, 95, Bath Street, Glasgow; J. J. Fisken, 
20, West Campbell Street, Glasgow. Private company. The number of direc- 
tors is not to be less than two or more than seven; the first are J. Logan 
ani J. J. Fisken. an: 200 shares of either class. Remuneration, 
£100 per annum. Solicitor: D. Gardner, Glasgow. Secretary: A. Grimmont. 
Registered office: 53, Bothwell Street, Glasgow. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Wakelins, Ltd.—A memorandum of satisfaction to the 


extent of £120 on April 15th, 1916, of debentures dated May 7th, 1914, secur- 
ing £720, has been filed. 


Brilliant Arc Lamp & Engineering Co., Ltd.—Memoran- 
dum of deposit on April 25th, 1916, charged on certain contracts, to secure 
all moneys due or to bécome due from company to London & South-Western 
Bank, Ltd., 170, Fenchurch Street, E.C. 


Llandrindod Wells Electric Light & Power Co., Ltd.— 
Particulars of £2,200 debentures, created December 11th, 1915, filed pursuant 
to Section 93 (3) of the Companies (Consolidation) Act, 1908, the whole 
amount being now issued. Property charged: The company’s undertaking and 
property, present and future, including uncalled capital. No trustees. 


India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd. 
—Particulars of £400,000 debentures, created March 16th, and secured by 
trust deed dated March 28th, 1916, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the whole amount being now issued. 

ty charged: The company's undertaking and property, present and 
future, including uncalled capital and land, buildings, and premises in West 
Ham and Liverpool. Trustees: J. S. Cockburn, J. Ferguson, Sir Henry C. 
Mance, Kt., C.I.E., and Hon. S. E. Marsham. 


Willans & Robinson, Ltd.—Debenture dated April 98th, 
1916, to secure £20,000 (ranking pari passu with a debenture £40,000 issued 
in mber, 1911), charged on the company's undertaking and property, 
piren! and future, including uncalled capital, subject to prior charge, 
5 G. H. D. Coates, Rugby, and W. C. Buckley, 71, Lombard Street, 


Ernst Hildebrandt, Ltd. (112, 286).— Capital, £5,000 in £1 
shares. Return dated March 16th, 1916. All shares taken up; £1 per share 
called up on 4,002 shares; £4,002 paid; £998 considered as paid. Mortgages 
and charges: Nil. 


W. T. Glover & Co., Ltd. (56,124).—Capital, £214,850 in 
l shares (100,000 pref.). Return dated Apri! 24th, 1916. 100,000 pref. and 
114,850 ord. shares taken up; l per share called up on 67,000 pref. and 
50,000 ord. shares; £117,000 paid; 97, 850 considered as paid on 33,000 pref. 
and 64,850 ord, Mortgages and charges: 192, 800. 


CITY NOTES 


The following particulars appear in tue 
income account of this company for 1915, 
as published in the American Electrical 
Review and Western Electrician :— 


General Elec- 
tric Co. (U. S. A.) 


1915. 1914. 

Sales bill UU]UU l . 585,522,070 590, 467,692 
Costs, including cperating main- 

tenance depreciation charges ... 76,898,183 81,496,728 
PEOBU adve eie ot 8 8,623,887 8,970,963 
Interest and sundry revenue ........ 2,129,966 1,570,431 
Income from securities ................ 1,554,843 1,313,989 
Total income ................ enn 12,307,996 11,855,883 
Debenture interest ....................... 570,086 567,556 
Net pre esrx ee IO Ex E e iriTE a 11,737,910 11,987,827 
Dividend? & 129,919 8,149,867 
f AA encase: 607,992 3,145,060 
Previous surplus ................... ꝗ . 20,084,879 16,939,819 


Profit and loss surplus 28,692,871 20,084,879 


The net profit was equal to 11.56 per cent. earned on 
$101,510,600 capital stock, against 11.12 per cent. earned on 
$101,485,700 stock in 1914. 

In his remarks to stockholders, Chairman C. H. Coffin said 
that the value of orders received by the company for electrical 
apparatus and devices in the past year was $98,385,891, an 
increase of $14,637,370, or 17 per cent. over those of 1914. 
This increase was largely due to the general revival of busi- 
ness in the latter part of the year. ‘‘ These figures are exclu- 
sive of orders for special war munitions, which amounted to 
$33,980,000 during 1915. These have been so restricted as to 
interfere as little as possible with the regular product of the 
company. The percentage of profit from these orders will 
probably be less than that of the average of the company’s 
output. The amount of sales billed was $85,522,000, a de- 
crease of $4,945,621, or 6 per cent." The number of employés 
engaged in the factories and offices, and in those of subsi- 
diary companies at the end of 1915 was about 60,000. The 
company has followed its customary practice in writing off 
against income account its total expenditures in 1915 for 
patents, applications for and licences under patents, and other 
outlays relating thereto, amounting to $838,455. The patent 
account is carried at $1, as in previous years. Stocks, bonds, 
and other securities are carried at a valuation of $32,916,598, 
of which $19,687,965 represents securities of subsidiary com- 
panies, and $13,228,628 those of public utility and other com- 
panies. Current accounts and notes receivable are carried at 
519,619,215. Sales of several small factories substantially off- 
set the manufacturing floor space added in 1915; and plant 
expenditures amounting to $4,485,068 were chiefly for improve- 
ments in existing construction and equipment, and the pur- 
chase of special tools and machinery which are subject to a 
high rate of depreciation. Because of the nature of these 
expenditures, and on account of the liquidation of the book 
value of the factories sold, the reduction in the plant account 
for the year was $5,985,068. 


The Concordia Elektrizitate Ges., of 


German Dusseldorf, which is now associated with 
Electrical the Berlin-Hagen Accumulator Co., records 
Companies. net profits of £8,600 for 1915, as compared 


with £12,000 in 1914. It is intended to pay 
a dividend of 74 per cent., as against 10 per cent. in the pre- 
vious year. 

The Berliner Elektrische Bahnen, whose share capital of 
£300,000 is held almost entirely by the City of Berlin, propose 
to pay a dividend of 1 per cent. for 1915, as in the previous 
year. The directors state that they hope soon to be in posses- 
sion of new motor tramcars in order to enter into competition 
with the Grand Berlin Tramways. 

The report of Korting & Mathiesen, of Leutsch, near Liepsig 
(arc lamps and electricity meter works) states that Army con- 
tracts were only carried out to a limited extent in 1915, but 
activity in all departments was satisfactory, and the turnover 
was greater than that in the preceding year. After providing 
for depreciation, the net profits are returned at £10,500, as 
compared with £9,200 in 1914, and the dividend at 5 per cent. 
is the same rate as in the previous twelve months. . 

The Elektrizitats Lieferungs Ges., of Berlin, after reporting 
that the development of the supply industry in 1915 was ham- 
pered by the unfavourable situation of the times, states that 
the nraductinn of the works owned by the company, and of 
others in which it is also interested, increased by 3,240,000 
KW.-hrs. to 55,672,000 Kw.-hrs. As net profits, the accounts 
indicate the sum of £169,000, as contrasted with £179,000 in 
the previous year, and the dividend in contemplation is 10 
per cent., as in 1914. 


R 


the previous year, of which 
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The accounts of the Bergmann Elektrizitate Werke A.G., of 
Berlin, show gross profits amounting to £1,061,000 for 1915, 
as compared with £555,000 in the previous year. After deduct- 
ing general expenses and interest charges, and setting aside 
£313,000 for depreciation, as against £159,000 in 1914, the net 
profits are returned at £573,000, as contrasted with £198,000. 
It is proposed to pay a dividend of 10 per cent., as compared 
with 5 per cent. in 1914, to place £50,000 to a goods reserve 
account, £200,000 to the war and war tax reserve account, and 
1 the benevolent funds, and to carry £19,000 forward 
to ; 

The Compagnie d'Electricité de Limoges 


French earned gross profits amounting to £31,000 
Electrical in 1915, and net profits of £20,000. It has 
Companies. been decided to pay a dividend of 6 per 


cent. on the ordinary shares and set aside 
certain sums for the renewal of batteries, redemption of 
loans, &c. 

The Société Francaise des Electrodes has declared a dividend 
at the rate of 16s. per share out of net profits amounting to 
£12,700 in 1915. It was mentioned at the recent general 
meeting that, notwithstanding the scarcity of labour, more 
satisfactory results could be expected for the current year. 

The Union Electrique, whose revenue experienced a large 
decline in 1914-15 as compared with the preceding year, re- 
ports gross profits of £22,000, as against £36,000 in 1913-14. 
After defraying general expenses and financial charges, the 
net profits of £199 have been carried forward, this result 
contrasting with a dividend of 2 per cent. which was paid 
for 1913-14. | 


The Compagnie l'Energic Electrique du Sud-Ouest reports a 


large increase in the receipts in 1915, and net profits .and 


balance forward amounting to £52,000. A dividend at the 
rate of 5 per cent., or £1 per share, has been declared. During 
the year extensions of the works were undertaken in order to 
cope with the growing demand, and an investigation is being 
made with a view to the utilisation of two new falls on the 
Dordogne, between Tuilere and the Mauzac barrage. 

The Compagnie Francaise Thomson-Houston reports a gross 
revenue of £301,000 for 1915, as compared with £302,000 in 
£209,000 and £204,000 were 
derived from manufacturing and sales in the two years res- 
pectively, and the balance from investments. After meeting 
general expenses, financial charges, and placing £72,000 to 
the depreciation fund, the net profits and balance forward 
are returned at £127,000, or practically the same as in 1914. 
It is intended to distribute £1 per share on the ordinary 
capital, being the same rate as in 1914. 


At the annual meeting held on May 11th, 
the Chairman (Mr. P. V. Luke, C. I. E.) 
said that the capital expenditure during 1915 
was £122,344, compared with £61,443 in 
1914, the increase being chiefly on account 
i of a new 6,000-kw. turbo set installed at 
Cossipore; the mains laid in connection with the supply of 
current to the docks of the Calcutta Port Commissioners; 
switchgear for the new sub-stations; and the ordinary expan- 
sion of the business. The total generation costs increased by 
£4,906, mainly owing to the larger quantity of coal used, 54 
million additional units having been generated. Revenue 
expenditure was practically the same. Revenue from sale of 
current showed a satisfactory increase of £24,404. Meter rents 
were reduced by one-half last July. The war tax of 50 per 
cent. on excess profits affected, or would affect, them seriously, 
although their excess profits were aecounted for entirely by 
the growing expansion of the business, and were in no way 
due to the war. On the contrary, the business was adversely 
affected by the greatly increased cost of materials and trans- 
port. If their additional profits were in any way due to the 
war no exception could be taken, but on a business in a state 
of development it fell with a severity which hardly appeared 
equitable. There was no desire on their part to make a griev- 
ance of having to assist in the prosecution of the war. They 
had carried forward a much larger sum than usual in order 
t» provide for the tax, which had now been increased to 60 
per cent. Another matter of importance was the increase in 
the ordinary income-tax, which in India had been more than 
dcubled, being raised from 5 pies in the rupee to 12 pies, or 
one anna; while the English income-tax would be for the 
current year 4s. 6d. in the £, and they had to pay both the 
Indian and the English tax. Moreover, an ad valorem import 
duty, on goods imported into India, had been imposed, which 
would affect them in the current year to the extent of 74 per 
cent. on cables and 24 per cent. on machinery. At the last 
two annual meetings he had alluded to their intentions to 
make certain reductions in the charges to their consumers in 
Celeutta. Consistent with their duty to their shareholders, 
thev had ever before thein the desire to make the supply of 
electrical energy as cheap as possible, and it was their inten- 
tion to persevere in that direction. Their average dividend on 
the total subscribed capital had been 7 per cent., and con- 
sidering the class of business it could not be argued that 
they had made undue exactions from the public. In setting 
aside large sums for reserve and depreciation they had been 
guided bv figures well recognised in similar undertakings in 
this country, and these were by no means excessive, in fact, 
probably the opposite. As much as 77 per cent. of their 
reserve had been derived from premiums on shares issued and 
Interest on investments. In regard to superseded plant, they 


Calcutta Elec: 
tric Supply 
Corporation, 


had spent, roughly, £500,000 in bringing the undertaking up 
t» date. This had necessitated laying aside a large amount 
of machinery which, though not worn out, was none the less 
uneconomical: for their purposes. Had that plant served its 
full life the original cost would have been written off against 
depreciation, but not having served its full life the book 
value was still quite a large figure, larger than what they 
would sell it for. They had disposed of a considerable quan- 
tity of it, and the difference must be made good out of 
revenue. They had decided to spread the liquidation of that 
debt over several years, during which period additional sums, 
over and above what was required to cover current deprecia- 
tion, must be set aside before the Corporation could be as 
generous as it might otherwise be to either its consumers or 
its shareholders. Therefore the reductions in charges to the 
publie in Calcutta had been as liberal as the position of the 
Corporation justified. The chairman proceeded to show in 
detail that the aggregate result of several reductions in 1914 
and 1915 in charges amounted to £22,000 per annum. He 
replied effectively to letters which appeared in the Calcutta 
Press on the matter of the charges to the public. Considering 
the unsettled state of the war and its consequences, they had 
acted toward consumers as liberally as circumstances per- 
mitted. Though the war had not affected them in Calcutta 
s9 detrimentally as it had done similar undertakings in Eng- 
land, it had not been without its sinister influence. The 
speaker proceeded to show how prominent members of the staff 
and others were assisting in the war, the difficulty in obtain- 
ing the services of suitable men from England, and the diffi- 
culty, almost impossibility, of getting any new plant from 
English factories. They were fortunate in getting delivery, 
though belated, of a 6.000-kw. turbo set ordered in December. 
1914, from the British Thomson-Houston Co., Ltd., and in 
having it safely erected in Calcutta. In order to ensure the 
certainty of a supply of direct current for the auxiliary plant 
and the station lighting in case of any accident in future 
which might cause a complete breakdown on the n.T. side, a 
secondary battery had, as a special safeguard, been erected 
at Cossipore, which had cost, including the switchgear, £3.50. 
All the pumps, both for air and water circulation, are driven 
b.) D.C. motors, and will be kept running by this battery. This 
will enable the station to be started up again much more 
quickly, and in the case of a comparatively insignificant 
failure of the D.c. supply at Cossipore, the battery would 
probably prevent a total shut-down. The construction of four 
new sub-stations, badly needed to meet the expansion of bua- 
ness, was put in hand during the year, and one was started 
up in December. A ten years’ contract had been made with 
the Port Commissioners for a supply of current to the docks. 
The great distance of the docks from the Cossipore station 
had involved a large expenditure of capital in mains. which 
had to be duplicated by different routes so as to ensure a 
safe supply. Several inquiries received for large extensions 
pcinted to a considerable access of business after the war. 
There was a further improvement in regard to units un- 
accounted for. The bonus scheme distribution to the staff in 
India was £1,629, as against £1,406 in 1914. 


The profit for 1915 after paying all 


Chesham charges, including interest on debentures 
Electric Light and temporary loans, but exclusive of 
and Power depreciation, was £1,563. After deducting 
Co., Ltd, £500 for depreciation and £152 for propor- 


tion of costs connected with the debenture 
issue, and adding £1,958 brought forward, there is an available 
belance of £2,870. A dividend of 4 per cent. absorbs £uw, 
and £2,270 is to be carried forward. The gross earnings, 
exclusive of profits on wiring, have shown a steady increase 
for the past five years: for 1915 they were £6,315, against 
£5,085 in 1914. Extensions at Berkhampstead and Amersham 
had been further proceeded with. The capital expenditure 
during 1915 was £4,767. The heavier load had necessitated 
plant, &c., additions at Chesham, which had been fully war- 
ranted by the reduction in the cost of the electricity supplied. 
The bankers’ loan had been increased to £4,000, leaving 41. 
still at the company's disposal. It is proposed to write off the 
remainder of the cost of the debenture issue by six annual 
instalments of £151. Units generated, 712,641; units sold, 


618,067. 
For the year 1915 there is a balance st 
Callender’s the credit of profit and loss of £113,267, 
Cable and plus £163,169 brought forward, mab ing 
Construction £276,436. From this are deducted: in- 
Co., Ltd. terest on debenture stock, £13,500: pre- 


ference dividend £10,000; depreciation of 
buildings, plant and machinery, £10,335; depreciation of office 
furniture, £254. It is proposed to pay a dividend on the 
ordinary shares at the rate of 10 per cent. per annum, less 
income-tax, being 10s. per share; a bonus of 5s. per share 
and a special bonus of 5s. per share, both less income-tax; 
and £207,347 1s to be carried forward. The vear’s operationa 
have been carried on under exceptional difficulties as to men, 
materials, and transport, and the directors are pleased to sub- 
mit a report which shows such satisfactory results. The com- 
pany has been a controlled establishment since August last. 
No firm in the electrical industry has rendered more effective 
service to the nation. The ordinary home trade has cone 
quently been much interfered with, but it has been possible 
to carry out some municipal and other contracts in connec- 
tion with munition work, and also to satisfy to some extent 
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the demands of the old and valued customers of the firm. The 
shortage of shipping has seriously interfered with the delivery 
of orders for overseas customers, but in spite of this, good 
work has been done in several of the Colonies, and in some of 
the neutral countries, which will, it is hoped, be of consider- 
able service after the war. It has been necessary to re- 
arrange many of the departments of the factory, so as to 
adjust them to the new conditions. There have been diffi- 
culties in doing this, but the arrangeinents have now been 
made in a satisfactory manner, and the works at Erith and 
at Leigh are fully and most usefully employed. Substantial 
additions to the plant and machinery at Erith and at Leigh 
have been necessary, and further additions are being made. 
The Anchor Cable Co., Ltd., whose operations are so closely 
interwoven with those of this company, has also been able 
to show satisfactory accounts of its year's working. The 
ed factory has been running for many months continu- 
ously day and night on work on behalf of this company. 
Both at Erith and at Leigh great difliculty has been experi- 
enced in regard to labour, owing to the drain on the available 
supply for the direct manufacture of munitions, and the large 
number of the workmen and staff who have joined the 
Colours. At the Anchor works women have to a large extent 
taken the place of men, and arrangements are now being 
made at Erith for the employment of female labour upon an 
effective basis. Annual meeting: May 25th. 


The report for 1915 states that the gross 


Eastern receipts amounted to £950,030, against 
Extension, £319,583 for the previous year. The work- 
Australasia, — ing expenses, including £51,312 for main- 
and China tenance of cables, absorb £386,672, against 
Telegraph £304,978, leaving £563,358, plus £31,371 
Co., Ltd. brought forward. £80,096 is required for 


interest on mortgage debenture stock and 

£85,817 for income-tax payable in England and excess profits 
duty. Three interim dividends of 14 per cent. each have been 
paid, and £200,000 has been credited to the general reserve 
fund. The directors now recommend a final dividend of 23 
er cent., with a bonus of 2 per cent., making 8 per cent., 

ree of tax, for the year, carrying forward £38,816. In addi- 

tion to the £200,000 above referred to, the general reserve 
fund has been credited with £40,912 in connection with the 
closing and disposal of the Banjoewangie-Roebuck Bay cable 
owing to the establishment of improved means of communica- 
tion with Australia making it unnecessary to continue the 
maintenance of this cable. On the other hand (says the 
Financial Times), the fund has been debited with £74,685 for 
partial cable renewals carried out during the year, £11,382 
representing the loss incurred on the sale of investments and 
£25,000 as a further provision on account of investment fluc- 
tuations, bringing the total provision against depreciation up 
to £225,000. An agreement has been concluded with the Aus- 
tralian Commonwealth Government enabling the company to 
deal direct with the public in Melbourne, as at Sydney, Ade- 
laide, and Perth, and an office has been opened by the com- 
peny for the reception and delivery of telegrams in Melbourne. 


During the year ended December, 1915, 


Eastern the revenue was £2,104,43f, less £655,888 
Telegraph ordinary expenses, and £202,609 for expen- 
Co., Ltd. diture relating to maintenance of cables 


and other expenses, leaving £1,245,934, 
plus £32,742 brought forward. After providing for income- 
tax payable in England and excess profits duty, interest on 
mortgage debenture stock, and preference dividends, the bal- 
ance is £821,638, out of which £460,000 has been placed to 
the general reserve, £10,000 to insurance of war risk at 
stations fund, and £5,000 to insurance of goods in transit 
fund. A final dividend on the ordinary stock of 24 per cent. 
and a bonus of 2 per cent. make a total of 8 per cent., free of 
income-tax, for 1915, and £26.638 is to be carried forward. 
The general reserve fund has been charged with £204,880 in 
respect of the new Aden-Colombo cable and other special 
expenditure, and with £125,000 as a further provision on 
account of investment fluctuations. At the annual meeting 
on May 94th shareholders will be asked to approve the pay- 
ment of the directors' remuneration free of income-tax. 


Kidderminster and District Electric Lighting & Traction 
Co., Ltd.—During 1915 the capital expenditure was £309. 
The net receipts of the lighting undertaking were £4,561, plus 
£3,471 dividends received in respect of investments, and £219 
brought forward. After deducting administration and general 
expenses, interest on temporary loans and debenture stock. 
and providing £500 for renewals, there remains £3,708. Of 
this, there is to be put to reserve £750, to dividend on cumu- 
lative preference shares £1,500, and there is carried forward 
£1,458. The profit on the working of the tramways company, 
after providing for renewals, is 42,439, plus £163 brought for- 
ward. There has been put to reserve £500. a dividend at the 
ate o! 34 per cent. absorbs £2,002, and £100 is carried for- 
ward. 


Stock Exchange Notice.—The Committee has ordered the 
undermentioned to be quoted in the Official List :— 

South Metropolitan Electric Light & Power Co., Ltd.—Fur- 
ther issue of 45,926 six per cent. cumulative second preference 
shares of £1 each, fully paid, Nos. 350,001 to 395,926. 


Craigpark Electric Cable Co., Ltd.—At the annual meet- 
ing, in Glasgow, the Chairman said that the year’s working 
had been satisfactory taking everything into consideration. 
They had been somewhat handicapped by shortness of labour 
and difficulty in getting delivery of material. "They could 
have done more business but for these circumstances. There 
had been a big rise in the price of copper, but at present they 
were fairly well off with regard to purchases. He moved the 
payinent of a dividend of 6 per cent. on both preference and 
ordinary shares, and, Prof. Maaxus MacLean seconding, the 
report was unanimously adopted. 


West Coast of America ee Co., Ltd.—The gross 
receipts during 1915 were £65,475, as against £61,129 in 1914. 
The working expenses were £46,215, as compared with 
£43,054. After deducting £477 for excess profits duty, the 
revenue account shows a balance of £18,782, plus £1,994 
brought forward, making £20,777. 46, 000 has been paid for 
interest on the 4 per cent. debentures, £800 provided for the 
interest on the 4 per cent. income bonds, £5,000 transferred 
to the general reserve fund, and £6,000 to the provision on 
account of investment fluctuations, leaving £2,977 to be 
carried forward. 


South Metropolitan Electric Light & Power Co., Ltd.— 
There is being offered to the holders of the shares and deben- 
ture stock for subscription, 430, 000 44 per cent. first mortgage 
debenture stock at £85. The issue is necessary owing to the 
ccnotinuous expansion of the business; the stock will rank 
pari passu with the other 44 per cent. debenture stock, and it 
is repayable at par on July Ist, 1931, or earlier on six months’ 
notice at £110. Allowing for redemption, the return at the 
price of issue 18 about 6 per cent. per annum. The Treasury 
raises no objection to the issue. 


Birmingham District Power & Traction Co., Ltd.—The 
total revenue for 1915 was £101,909. Surplus, after provid- 
ing £9,000 for renewals, £53,738. 'The directors recommend 
placing to reserve 45, 000, a dividend on the preferred ordinary 
shares at the rate of 44 per cent., carrying forward £2,551.— 
Financial Times. 

Babcock & Wilcox, Ltd.—Speaking at the annual meet- 
ing on May 9th, Mr. J. DEWRANCE said that considering the 
enormous changes that had taken place since the last meet- 
ing, the balance sheet must be a source of great satisfaction. 
In pre-war days they made boilers, cranes, and conveyors; 
these were now cast aside, and they were making anything 
1 which their factory was suitable-without any stint of 
abour. 


Kalgoorlie Electric Power & Lighting Corporation, Ltd. 
—The report for 1915 states that the average profit of previous 
years has been maintained. A further £7,000 has been added 
to the debenture redemption fund, bringing that item up to 
£14,000, and, after writing off £6,500 for depreciation and pay- 
ing debenture interest, the balance carried forward is £1,139. 
Financial Times. 


Submarine Cables Trust, Ltd.—The revenue for the year 
ended April 15th was £25,489, and the expenses were £1,509, 
leaving £23,979. After providing £15,843 to meet payment of 
the coupons, £8,109 has been transferred to the redemption 
fund, leaving £77 to be carried forward. 


Anglo-Argentine TARN RUE Co., Ltd.—The gross receipts 
for 1915 were £2,709,616, a decrease of £141, The expen- 
diture was reduced by £94,256. No dividend on the ordinary 
shares is recommended. The credit balance of £91,120 is to 
be carried forward. 

United River Plate Telephone Co., Ltd.—The directors 
recommend a final dividend of 5 per cent. on the ordinary 
shares, making 8 per cent. for the year 1915, free of income 
tax, carrying forward £6,234. 

Victoria Falls & Transvaal Power Co.—The financial 
Press states that the net earnings (including those of the 
Rand Mines Power Supply Co.) for the quarter ended March 
3lst amounted to £192,874. 

British Electric Traction Co., Ltd.—The directors, accord- 
ing to a financial daily, recommend a dividend of 3 per cent. 
on the new ordinary stock for the year ended March 31st. 


Capital Reduced.—British Uralite Co. (1903), Ltd.—The 
Chancery Court last week sanctioned the reduction of capital 
already referred to here. 


Melbourne Electric Supply Co., Ltd.—Interim dividend, 
5 per cent., free of tax, on the ordinary stock. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


One of the principal features in the Stock Exchange market 
this week is the intluence exerted over securities, particularly 
those of the best class, by the removal of the minimum prices 
from the pre-ordinary stocks in the Home Railway market. 
These have been protected in this way, of course,-since the 
Stock Exchange re-opened, last January twelvemonth, and 
there was considerable speculation in advance as to whether 
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the freeing this market from the restriction of minimum prices 
might not drive a blow at other gilt-edged securities. 

So far, however, no harm has been done to any of the gilt. 
edged departments; and the extension of the arena of high- 
class issues which the development entails has been accom- 
plished without any disturbance to other existing values. 
Prices in the Home Railway market have fallen from 10 to 20 
pcints, the moveinent being accompanied, oddly enough, by 
advances in the ordinary stocks of this market, for which the 
explanation 18 adduced that trustees of deceased accounts will 
now be able to sell prior-charge Home Rails instead of being 
compelled to limit their realisations to the junior securities. 

The railway stocks with which we are more particularly 
concerned in these columns, to which the minimum prices 
have ápplied hitherto, are as follows :— 


, Price. 

Stock. Minimum. Now. Fall. 
Metropolitan 31 per cent. debenture  ...... 831 65 lsi 
Metropolitan 34 per cent. A "  ............ 21 64 184 
District 4 per cent. Prior Lien 92 74 18 
London Electric 4 per cent. debenture ... 85. 74 11 
Central London 4 per cent. debenture UJ 75 18 
Central London 44 per cent. preference .. 9904 78 211 
Metropolitan 34 per cent. preference  ...... 77 64 13} 
Metropolitan 33 per cent. ' A ” ............. 744 6⁴ 103 
Metropolitan convertible preference . 741 63 11} 


The quotations in the second column—that is to say, those 
now cur;ent—are to some extent nominal even yet, because 
business is still a little cautious of returning to this market. 
Hclders of the stocks argue that they have perforce kept 
them for so long that they may as well retain them a little 
lorger, in the expectation of buyers giving more than the 
figures quoted above. Whether they will be right to refrain 
fiom selling, if they really wish to get rid of the stocks, seems 
to us a little doubtful, unless they are prepared to keep them 
for some time after the conclusion of peace. 

Generally speaking, the best-class debentures have fallen to 
a level at which they pay 5 per cent. on the money: upon 
this platform, of course, they stand equal with the Exchequer 
Bonds of 1920. The preferences are approximately valued by 
the market upon a 5} per cent. basis of vield; and it will be 
observed that the returns from the stocks, given in our list 
above, conform roughly to this scale. 

With Daylight Saving so close at hand, it would certainly 
not have been surprising to find most of the electric lighting 
shares lower on the week. As a matter of fact, however, the 
only falls are those of 3 in County of London and in West- 
minster ordinary shares; while Cities are actually better at 
12. There is, perhaps, less reason for dulness in Counties than 
in almost any other share throughout the list, since the com- 
pany derives so substantial a part of its profit from supply of 
current for power that it should be less hit than its peers by 
the Daylight Saving Bill. The City of London is another 
concern with a big business amongst power consumers. 
Edison & Swan of both classes have further receded, their 
recent dramatic rises being too swift to last; as it is, however, 
ihe prices stand substantially higher than they did a month 
ago. 

Anglo-Argentine Tramways continue to give wav, and the 
first preference have dropped to 34, at which they show a 
yield of 7$ per cent. on the money. Brazil Tractions regained 
the loss of the previous week, moving up to 564 in conse- 
quence of a recovery in the Rio rate of exchange to a shade 
above 1s. The principal rises in this section, however, stand 
io the credit of the British Columbia Electric Railway group, 
where the deferred is 5 points, the preference 4 and the pre- 
ferred stock 1 point to the good. Traftics of late show comfort- 
able evidence of amendment, and there is a well-founded im- 
pression. that the severity of the competition endured for 
some time past has slackened noticeably of late. 

The news from Mexico is scarcely so good just recently, and 
those who declared themselves buvers of Mexican utilities 
are exhibiting some little hesitation when a seller comes along. 
The nominal prices of the securities, however, are unchanged. 
The Carranzist Government is said to have prohibited the 
export of silver from any. of the Mexican mines, from which 
the inference is obvious that it is desired to place the terribly 
depreciated paper currency upon a better basis. This, however 
unjust to the silver-producing mines of the country, might 
turn out to be a bull point for the industrial concerns; though, 
as Vigorous protests have been lodged against the proposed 
prohibition, it may come to nothing after all. . 

Telegraph stocks and shares are strong, the only exception 
being West India and Panama ordinary, which have dropped 
3/16 on the passing of the dividend. The Eastern Extension 
report shows splendid results, net profit coming out at 
£563,000, and the carry-forward of £35,500 being £7.500 more 
than was brought into the accounts.  Anglo-Americans are 
good, the preferred hardening to par. Globes continued their 
in.provement on the increase in the dividend. In the manu- 
facturing group, Telegraph Constructions gained 10s., and 
India-Rubbers half as much. 

Projectiles, at 90s. for the 1s. shares, are the main feature 
of strength amongst the armament group. The rubber market 
is calmer again; business is remarkably quiet in contrast to 
the rush before Easter. The Commodity market is something 
of a dark horse at the moment, but share prices are main- 


tained with a good deal of firmness, and buyers from the 


provinces have begun to re-assert their confidence. 


SHARE LIST OF ELEOTRICAL COMPAN(ES. 


Howe EnmorRICITY COMPANIES. 


* Dividends paid free of income.tax. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month 


s Reoeipte for | 

Locality. ended the 

(4 wks.) month. I 

4 2 

b 

Blac 1-Fleetw'd April 29 2, 68 f 1838 
Bristol (Trams) „ 28 | 16,921 '+ 6879 
Cork . ee ee [1] 27 1,818 ^: SO 
* Dublin cot ee „ 11 12,071 —1, 212 
Hastings es „ 23 | 4,081 |+ 679 
Lancashire United „ 276 7,21 |} + 707 

"Liandudno-Col. Bay „ 28 | 1,331 |t v9 

Tyneside oes ee [Ty 23 2,114 e. 151 n 
Anglo-Argentine .. » 22 201,146 | -9,685 
Auckland .. ee „ 720,767 | + 551 | 
Calcutta  .. oe „ 22 | 17,694 | +1,100 
Kalgoorlie, W.A... | Feb. 2,118 sd | 
Madras vie e. | April 80 | 4,211 |+ 990 

Montevideo April à 12,211 | 
Dublin-Lucan Rly, April 28 664 (+ 7 


* Two weeks. 


os 
8 8 Total to date. 
ZB 
| 2 
17 6,728 
14 | 71383 
17 7,641 
15 | 87,416 
17 27,847 
21% 4,584 
16 7, 888 
| 17 | 818,468 
403; 210,7u4 
17 si. 
m 4,484 
17 | 16,761 
96 | 187,419 
17 2,080 |— 


Dividend Price 
— May 16, Rise or fal! Yield 
1914. 1915. 1916. this week. p. c. 
Brompton Ordinary .. 10 10 0 — £1 8 3 
Charing Cross Ordinary "s 5 5 == 1 18 10 
do. do. do. 44Pref.. 4 4) 8 5 618 6 
Chelsea , xs un is b 4 b — 6 21 
City of London - ss 9 8 13 +b 613 4 
do. do. 6 per cent. Pref. 6 6 1 =æ 5118 
County of London ia E" 7 7 1 — i 6 13 1 
do. 6 per cent. Pref. 6 6 ln => 616 8 
Kensington Ordinary 9 7 b om 700 
London Electric .. as 2 4 8 1 = 1361 
do. do. 6 per cent. Pret. 6 6 4 — 112 
Metropolitan >a ik ice 4 8 sd == 6 6 4 
do. 43 per cent. Pref. 4 40 8 -— Tl 0 
St. James’ and Pall Mall .. 10 8 6 — 618 | 
South London - 2 5 5 23 — 8 18 10 
South Metropolitan Pref. ET 7 1 of — 6 14 0 
Westminster Ordinary .. ‘ 9 7 —} 619 
TELEGRAPHS AND TELEPHONES, 
Dividend 
1911. 1916. 
Anglo-Am. Tel. Pref. .. 6 6 100 xd * è 6 00 
do. Def. 80 / 83/6 218 + 118 0 
Chile Telephone .. 8 8 id — 6 80 
Cuba Sub. Ord. b 5 7 =e 6 18 4 
Eastern Extension 7 8 144 — *& 19 4 
Eastern Tel. Ord. JA 7 8 1414 — *611 1 
Globe Tel. and T. Ord. .. 6 7 12} 4d Sl 8 
do. Pref. 6 6 103 — 5 17 5 
Great Northern Tel. 22 22 B44 xd — 6 0 7 
Indo-European .. sé 19 13 9 — 613 8 
Marconi as - 10 — 264 — 411 4 
New York Tel. 44 ae 44 4 — 49 4 
Oriental Telephone Ord. 10 10 142 — 5 10 4 
United R. Plate Tel. ; 8 — 6 +A *6 19 0 
West India and Pan. 1 Nil — fh 961 
Western Telegraph 7 8 14 -— *6 12 4 
Home Rats, 
Central London, Ord. Assented 4 4 H, — 618 6 
Metropolitan ae ia es n 1 25 — 818 6 
do. Distric : .. Nil Nil 19 +4 Nil 
Underground Electric Ordinary Nil Nil id — NO 
do. do. "A" .. Nil Nil 5/0 — No 
do. do. Income 6 6 87 +1) 8 18 0 
Foreian Trams, &c. 
Adelside Sup. 6 per cent. Pref. 6 6 s - € 31 
Anglo-Arg. Trams, First Pref. 55 Hi B — 117 3 
do. 2nd Pref... 53 8i — 8 9 2 
do. 5 Deb. A 5 b 78 = 6 8 2 
Brazil Tractions .. si ze. A 4 id +13 716 
Bombay Electric Pref. .. - 6 6 ic — 615 8 
British Columbia Elec. Rly. Pfce. 5 5 50 +4 998 
do. do. Preferred — Nil 40 41 Nil 
do. do. Deferred — Nil 88 45 Ni 
do. do. Deb. 4 63 - 617 1 
Mexico Trams 5 per cent. Bonds — Ni 41 — Nu 
do. 6 percent, Bonds — Nil 85 — Nil 
Mexican Light Common T Nil Nil 90 — III 
do. Pref. .. is Nil NI 83 — NU 
do. Ist Bonds 8 Nil Nil 41 — — 
MANUFACTURING COMPANIES. . 
Dividend 
1914. 
Babcock & Wilcox se a 14 od => 814 3 
British Aluminium Ord. á 5 22/- xd — 6 78 
British Insulated Ord. .. 15 103 = 7 910 
British Westinghouse Pref. Th 44/- + 1/- 616 6 
Callenders .. a sa 15 11 — 610 6 
do. 5 Pref. . 5 4 = 617 R 
Castner-Kellner .. e" 20 "fh — 6 1 8 
Edison & Swan, £3 paid Nil 11. — 6d. Nh 
do. do. fully paid .. Nil 1g — à Nü 
do. do. 5percent.Deb. .. 5 57 — 15 * 
Electric Construction. S So 6 16/6 — Y 5 5 
Gen. Elec. Pref. .. is 6 OR — 6 4 * 
Henley iu 90 144 — * 13 0 
do. 44 Pref. 2 is 46 4 = 612 4 
India-Rubber s es . 10 10} +3 *9 10 6 
Telegraph Con. .. i v . 20 87 +È “6 16 0 
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THE ELECTRICITY SUPPLY OF GREAT 
BRITAIN. 


THis subject was discussed at a meeting of the MANCHESTER 
LocaL SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
the discussion being opened by Mr. J. A. RoBERTSON, who 
said that the present position of the electricity supply business 
in this country called for serious consideration in view of the 
steps which would have to be taken at the end of the war to 
re-organise and re-establish our national industries. The 
restrictions placed by the Local Government Board last year 
on new capital expenditure, coupled with the largely increased 
output of energy for war munition purposes, had reduced the 
reserve plant capacity in most central stations to a margin 
which would have- been considered totally inadequate in 
normal times; the problem of utilising to the very best advan- 
tage the existing plant in central stations was, therefore, one 
that should receive the immediate and careful attention of 
all interested in electricity supply. The most serious difficulty 
with which central stations had had to cope during the last 

1 8 had been the high price and the shortage of fuel supplies. 
- The Prices of Coal (Limitation) Act, passed in July, 1915, 
conferred an immediate benefit in restricting the inflated 
prices which were then demanded, but the intention of the 
Act was not being fulfilled, and large quantities of coal were 
being sold at prices considerably above the maximum increase 
of 4s. per ton. The existing conditions called for thorough 
investigation, and, if found necessary, the Act should be 
amended to carry out the intention of Parliament, Indirectly, 
the difficulties under which central stations had been operating 
would do much good. Manufacturers who were still generat- 
ing from private plants, or using steam or gas power, had 
found their power coste increasing by 30 to 40 per cent., while 
the central-station consumer had not been called upon to pay 
more than 10 or 15 per cent. increaee in the rates for elec- 
tricity. They had, therefore, the unique position of manufac- 
turers applying for power supplies who were previously con- 
vinced they could produce more cheaply with their own plante, 
while central-station engineers were refusing applications for 
supply which no amount of canvassing could formerly obtain. 
The ultimate effect was bound to be beneficial to the electrical 
industry, and the time was, therefore, opportune to consider 
steps for improving and strengthening their position after the 
war. In the paper read by Mr. Williams at the Institution in 
London, they had Dr. Ferranti's splendid idea for centralising 
electricity supply put into the form of a concrete proposal. 
Mr. Williams believed that the time had arrived when a 
national scheme of bulk supply from large central etations 
might be introduced which would gradually supersede the in- 
efficient, and in some caees obsolete, stations now in operation. 
All central-station engineers would agree that centralisation 
was desirable, but there were certain stages of development 
to be passed and difficulties to be overcome which were over- 
looked in the paper. The technical difficulties could not be 
ma 77 particularly the differences in periodicities in various 

ricts. 


The present Government control of electricity undertakings 


by three departments was unsatisfactory, but the proposal to 
set up a Board which would operate electrical undertakings 
on such a large scale, and to give the Board powers now exer- 
cised by three Government departments, was open to severe 
criticism. He thought, also, that to place the control of a 
district comprising, say, the Midlands or the North-West of 
England, in the hands of one engineer-manager would not 
commend iteelf either to engineers or local authorities. The 
scheme did not propose to interfere with existing under- 
takings, but simply to set up a trading concern selling elec- 
tricity in bulk. e power companies had been trying to do 
this for years, and had made little headway because they 
found in most cases that bulk supply could not be given to 
central stations at a price which would pay the standing 
charges on the necessary cables, converting and transforming 
plant, and also the etanding c on the supereeded gene- 
rating plant. Again, the Central Board would have no powers 
fo compel a local authority to shut down ite generating sta- 
tion, or to fix the price which the existing authorities were 
to charge for energy. A local authority might, therefore, con- 
tinue to operate its own plant, and even to pay its extensions 
out of revenue, or it could purchase energy from the State 
system in bulk, and resell it at prices which were deliberately 
fixed high to ensure large profits for the benefit of the dis- 
trict rates. In either case, the object of a bulk supply scheme, 
i.e., the provision of cheaper electricity for all industrial and 
domestic purposes, would be defeated. State ownership might 
be the ultimate solution of the all-electric problem, but they 
wculd be faced with an enormous difficulty probably in a few 
months, or, at most, in a year or two, to meet the demand for 
a cheap power supply which was vitally essential for increas- 
ing e capacity of manufacturers after the war. 
Their for the present was to ascertain what steps could 
be taken to utilise their existing facilities to the fullest extent, 
g care only to make extensions or adopt methods which 
could be worked in as part of a larger scheme, when the time 
was ripe for it. 
The policy of linking up existing undertakings, which had 
adopted in one or two London boroughs, would have 


to be seriously considered. The country for electrical pur- 
poses divided itself into eleven areas, which represented the 
important industrial and coal-mining districts. In each of 
these districts, the existing central stations could be linked 
up at a moderate cost. Later on, it would be a simple matter 
to supply the network thus formed from one or two large 
modern stations. About 220 generating stations out of a total 
of 364 in the whole country would be included in those areas. 
Most of the remainder were in residential districts, and it . 
would not be profitable to connect them to any system of 
high-tension networks. | 

As an instance of what linking-up might do, the Manchester 
district was a striking example. There were situated within 


. the Manchester area 15 pencran stations with an aggregate 


generating capacity of 170,000 xw. Nine of these stations were . 
generating three-phase energy at 50 periods, and there were 


n) technical difficulties to prevent them being linked up 


im.mediately. The stations would act as reserves to each other, 
and the aggregate demand could be increased by 30 to 40 per 
cent. with perfect safely. 

Hitherto, the chief obstacle to co-operation between exist- 
ing authorities had been local jealousy, but if machinery was 
put in motion to combine these authorities for a common 
object this jealousy would probably disappear. 

He proposed the formation of a joint board for each dis- 
trict, consisting of 1epresentatives elected by the supply 
authorities, along with & certain number of independent 
members appointed from the local manufacturers, who were, 
after all, the parties most interested in the question of cheap 
pcwer supply. , , 

As the joint board would require to raise capital, Parlia- - 
icentary powers would be necessary, which might be limited 
at first to the rund capital for the consolidation of exist- 
ing undertakings. e powers inight be enlarged later to 
include the extension of existing undertakings and the build- 
ing of new stations. By this means they would obtain uni- 
formity in administration, and other benefits, such as stan- 
dardisation of rates for supply, would naturally follow. 

It was not suggested that this proposal would provide a 
complete solution to the problem, but it would, at least, prove 
more workable than any nationalising scheme could possibly 
b» at this stage; it could be put into operation with the 
minimum of cost, and, what was more important at present, 
with the minimum delay. 

He agreed with the suggestion that the powers now vested 
in the Local Government Board, the Board of Trade, and the 
Home Office should be combined in a Central Electricity 
Board. This Board, which would be mainly composed of 
electrical engineering experts, would be the sanctioning 
authority for loans, and would, therefore, be able to exercise 
technical supervision over the proposals of the district boards. 

There was another question closely bound up with the 
centralisation of electricity supply which, unless dealt with 
on national lines, would prove a serious hindrance to the 
object aimed at. Oil fuel might be left out of account while 
they were dependent on foreign markets for supplies. They 
were, therefore, absolutely dependent for the production of 
power on the supply of coal. Coal getting and coal distribu- 
tion were an outstanding example of their haphazard methods 
in dealing with matters of vital importance. The colliery 
owner was left free to extract the coal, and to sell it to the 
highest bidder, even though he were the agent of a foreign 
Government not too friendly to this country. There was no 
attempt to grade or classify coal from particular districts for 
industrial purposes. Prices varied within wide limits, and at 
one time they were threatened with interruption of supplies 
through strikes, while at another stocks were held up in 
order artificially to inflate prices. The time had arrived when 
a Commission should be appointed by the Government to 
report on the national supply of fuel with the object of utilis- 
ing it to the best advantage. The question of transport should 
also be dealt with, so that they would not witness the anomaly 
of coals being shipped from Newcastle to Manchester district, 
whilst collieries within & 90-mile radius of Manchester were 


actually sending consignments of coal to Newcastle for export. 


The Limitation of Prices Act would require to be strengthened 
and compulsory arbitration introduced to prevent an inter- 
ruption of coal supplies through strikes. To avoid such strikes 
some form of profit-sharing might be established which would 
DERE worker a direct interest in the concern for which he 
worked. | 

These proposals might seem somewhat daring, but if they 
were to make good the wastage caused by the war and to 


— retain their commercial supremacy, the problem must be dealt 


with on broad lines. The ideal to aim at was to convert their 
natural resources, fuel and labour, into power, light, and 
heat, so as to achieve the highest individual and national 
efficiency. 

If the war caused them to scrap their old methods and to 
reorganise existing systems with the view of attaining higher 
standards, the enormous sacrifices which it had entailed would 
not have been in vain. 

Mr. J. S. HicnrrELD said that one of the reasons for the 
success of electricity supply undertakings was the possibihty 
of working with less coal than the individual manyfacturer. 
He thought it was a mistake originally to grant powers to 
publie companies with terminable concessions, as during the 
last few years preceding the termination it would be difficult 
to raise capital for so short a period, and they would not 
invest their reserve funds freely in the business because of 


when it was sold. 


ur 
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the doubt as to what they would get for the undertaking 
When the Power Acts were granted in 
1900, that fault in the original legislation was realised, and 


power companies were formed without compulsory purchase 


clauses. Even without such a Board as had been suggested, 
& great deal'might be done with regard to linking up, so 
that the small stations should not be unnecessarily extended. 
The electrical industry in this matter had suffered from pro- 
fessional jealousy; there had not been that assistance given 
between managers of supply authorities which would have 
made connections possible. He had not much belief in Gov- 
ernment control, because it was not possible to alter human 
nature by legislation. The war was going to do a lot for 
them, and it was making people see that the success of one's 
vid was in a very large measure one's own success. 

Ald. W. WALKER said that in principle the linking-up of 
stations would be a good thing for the community; when, 
however, details came to be discussed the human element 
entered into the matter. When dealing with representatives 
of public bodies and directors of private companies, with their 
professional and technical staffs, one immediately found that 
each took a conflicting view as to which was the main con- 
cern. At present they were handicapped by having to go to 
Parliament for permission before a step could be taken to 
improve the conditions in a given area. There ought to be 
some icai to whom an appeal could be made, who would 
consider these questions solely on their merits, and not with 
sentimental or political motives. 

Mr. A. E. McKenzie said that in Manchester the price of 
gas had been increase approximately 24 per cent. in the last 
twelve months, as against 10 per cent. to 15 per cent. for elec- 
tricity. Mr. Robertson's suggestion that the proposed Board 
should fix the selling price would involve considerable diffi- 
culty, as éach municipality had its own ideas as to the amount 
that the electricity department should contribute to the rates. 


The Manchester electricity department had for some years 


ccntributed a sum of £30,000 per annum in relief of the rates. 
If it were proposed that the department should be State con- 
trolled, he was sure the inhabitants of the city would offer 
great opposition to the scheme, unless this rate aid was con- 
tinued. Great economies would be effected if the linking-up 
of stations was brought about; it was absurd that municipal 
boundaries should be insurmountable barriers against such a 
scheme. Professional jealousy also tended against its adop- 
tion. It had been done in several London boroughs, with 
very great saving. In Lancashire it could easily be arranged 
bv the engineers of the various undertakings, and undoubtedly 
good would result. 

Mr. S. J. WarsoN thought that one of the great. difficulties 
of a Joint Board would be that of finance. He suggested that 
the capital might be found partly by municipal bodies and 
partly by private enterprise. A further step might be taken 
to appoint representatives from the local Boards to a Central 
Bcard in London, which should possess very wide powers. 
Not the least matter which such a board would have to deal 
with would be the conservation of coal supply. It would have 
power to stop the establishment of any further small generat- 
ing stations, and also to consider the advisability of continuing 
existing stations or forcing them to take a supply from some 
other larger undertaking in the district. When Chairman of 
the Manchester Section, some five or six years ago, he went 
carefully into the question of linking-up the different sta- 
tions, and found that if all the supply undertakings within an 
8 or 10-mile radius of the citv were coupled up, it would set 
at liberty for use spare plant to the value of approximately 
half a million of money. He agreed with Mr. Highfield on 
the question of perpetuity of tenure; if an order was limited, 
higher prices must be charged than would be the case 1f the 
time was unlimited, owing to the uncertainty as to what 
would happen at the end of the term. 

Mr. C. C. ATCHISON agreed that there should be a Central 
Electricity Board in London, but its functions should be 
mainly in the direction of finance and general guidance. There 
should be some standardisation of svstems throughout the 
whole country; at the present time systems were very varied, 


and it would be difficult to link up the stations in certain areas 


owing to the difference in frequencies, and so on. With 
regard to the profits from municipal stations, he thought that 
the ratepavers were entitled to a reasonable return from their 
trading undertakings, but not to the extent some of them had 
contributed in the past. The friction which might exist be- 
twcen undertakings in connection with the linking-up of 
systems did not, in his opinion, arise from engineers, but 
was purely a question of local councils. No doubt in the 
future it would be necessary to link up certain stations, and 
the engineers were quite willing to consider such & scheme 
with interchange of supplies regulated in a manner like the 
ralway clearing-house. 

Mr. J. H. Woop thought the time was ripe to consider the 
question of linking up. This could be done without a Board, 
b., a meeting of the different authorities. Manv of the smaller 
undertakings had found it necessary to limit their under- 
takings because they could not enter upon any additional 
capital expenditure until there was some revenue from the 
capital alreadv expended. Many consumers were lost in this 
manner. With regard to coal supplies, a Board on the lines 
suggested by Mr. Robertson could control both prices and 
quality. He suggested that a Board might regulate the 
amount to be paid for labour. 


Mr. R. BLACKMORE thought there was no good reason why . 


the suggested Board should be formed. It had not yet been 
shown that super-stations could generate more cheaply than 
a medium-sized station. Linking-up was good, but it was 
not necessary to bring in Parliament to do it. Tramways had 
alieady been linked up, and electricity stations could be linked 
up similarly. 

Mr. J. D. Paton said that engineers should not confine them. 
selves to pure technical electrical engineering, but study 
mining engineering, in order to deal with the waste coal snd 
future supplies of coal for electric power. They had millions 
of tons of waste coal which yielded 40 or 50 gallons of oil to 
the ton, but the colliery owners could not produce this 
material till it was demanded. The coal which was now esti- 
mated as valuable coal would in the near future be relegated 
to a position of secondary importance. Coal fired for a thermal 


' value only would become a thing of the past, and take a 


secondary place to coal which would yield a high oil and by- 
product return. l 

Mr. ROBERTSON agreed that the high price of coal was a 
gcod thing for electricity undertakings for the time being, 
and even if it continued, but a broader view should be taken. 
To re-establish their position after the war in the world of 
commerce, they must have cheap power, and therefore cheap 
fuel. It was just because of the human element that it 
wculd be necessary, in his opinion, to go to Parliament to 
obtain powers to over-ride those local councils which might 
not be prepared to come voluntarily into a local linking-up 
scheme.- He had not proposed that uniform prices should be 
charged in one district or in one undertaking; he bad simply 
said the Local Board should be the authority that would fix 
the prices for each area or portion of an area. He thought 
that was a very necessary thing, because if they were intro- 
ducing a bulk supply to a group, one local authority might fix 
prices without any reference to the actual cost. or the actual 
value to the consumer. He did not think an electricity under. 
taking existed for the purpose of making money to be handed 
over to the ratepayers who were not possible consumers of 
electricity, and who would never be called upon to make good 
any deficiency that might arise. Any surplus or profits should 
be transferred to the reserve fund, and so prevent the possi- 
bility of the ratepayers being asked to make good any defi 
ciency. The linking-up arrangement he suggested was only a 
temporary one, to meet the difficulty. His own view was 
that the powers possessed by these Boards should go much 
further later on, and would ultimately result, he believed, in 
the nationalisation both of generation and distribution. 


AMERICA AND EXPORT TRADE 
DEVELOPMENT. 


In the proceedings of the last annual convention of the 
National Commercial Gas Association of America, there appears 
a report of an address by Dr. E. E. Pratt, Chief the 
Bureau of Foreign and Domestic Commerce of the U.S. 
Department of Commerce, on the subject of export trade 
development. He said that at the outbreak of the war much 
was said about America’s exceptional opportunities for secur- 
ing export trade, but he believed that many such statements 
were unduly optimistic, being made by persons who were 
inclined to take an exaggerated view of the possible expansion 
iu the foreign field. 2 

One assertion, however—and it might be regarded, after all, 
as the fundamental one— was absolutely true. The disturbed 
conditions in Europe did, and still do, give American manu. 
facturers an altogether unusual opening for the building up 
of foreign trade. But the expectation of immediate returns, 
of getting a great number of cash orders in foreign countries, 
was ill-judged and failed, very naturally, of realisation. There 
was ground for the belief that many exporters thought they 
had only to go to South America, to Australia, to Soutb 
Africa, to Japan or China, and pick up the orders overlooked 
or left behind by the countries that had become involved in 
the great military conflagration. Such a view was hardly 
justified. The European war broke up so completely the 


. machinery. of the world's traffic and the world's credit that it 


was impossible for many months to get orders in foreign 
countries. It was impossible for many months to get the 
cosh for orders that had been taken before or during that 
time. The chief advantage derivable by American manufac- 
turers from the unprecedented situation that confronted them 
at the beginning of the war was the chance to lay a solid 
foundation for future business. That was stil true. Tbe 
opportunity was not so much an affair of present profit as of 
earnest, judicious building toward a goal which, while it was 
clearly discernible, could not be grasped at once. And when 
this end was finally reached, the accomplishment would be 
valuable and important just 1n proportion as the preliminary 
work had been systematic and well done. 

The American manufacturer had, in some ways, been slow 
to seize the advantage that conditions now afforded. Many 
were hesitating; they were waiting to see what someone else 
could do; they were reluctant to extend the necessary credit 
facilities, But, on the other hand, there were many enter- 
prising, far-sighted manufacturers who had gone into the 
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foreign markets with vigour at this time. They might not 
all be taking orders; but they were gradually, surely, pavin 

the way for future trade. He knew one manufacturer who ha 

sent out his salesmen (his business diplomats, they might more 
properly call them) for the purpose of establishing on secure 
foundations the business in these foreign countries. He knew 
of manufacturers who had planned extended campaigns for 


from one to five or ten years—not with the idea of getting 


in.mediate sales or of making marked conquests next year, 
oc the year after, but, rather, of attaining an eventual posi- 
tion that would ensure the coming of a notable volume of 
business into their hands. Some of them might not realise 
the increase of American trade with the countries that were 
entirely outside the war zone. They were enjoying, of course, 
an augmented trade with the neutral European, as well as 
with the allied nations. There might not, however, be an 
adequate comprehension of the way in which U.S. trade with 
Scuth America, for example, had increased. Comparing the 
four months—June, July, August, and September, of 1913— 
with the same four months of 1915, U.S. trade with South 
America had increased 21.5 per cent. That must be regarded 
as a considerable increase in a large volume of trade. Our 
trade with Central America has, unfortunately, not increased. 
Our trade with Canada has actually decreased by almost 9 
per cent. Our trade with British South Africa has increased 
12 per cent. Our trade with Asia has increased -50 pef cent., 
and our trade with Australia has increased by the astonishing 
amount of 77 per cent. These figures convey, more emphati- 
cally than any long analysis, a sense of what has happened 
in the markets that are not in the zone of military opera- 


tions.“ 


He did not wish to be understood as discouraging the hopes 
that had been aroused with reference to the Latin American 
field, but it seemed worth pointing out that there were 
markets in other countries that were of equal or greater 
importance. After all, in all of Latin America, including 
Mexico and the West Indies, there were 75 million people. 
But in certain other parts of the world there were tremendous 
populations — populations capable of absorbing vast quantities 
of goods. Passing aver South Africa and Australia, with popu- 
lations of 6,000, and 6,000,000 respectively, he spoke first 
of India. India had 315,000,000 people. Its imports in 
1913-14 amounted to the total of $594,517,000, of which the 
United States furnished only $15,542,000. 
American products consumed annually in India was less than 
4 cents per capita. India had been characterised by a recent 
writer as '' the treasure sink," and to an American commer- 
cial traveller it seemed like a bottomless pit, into which 
gar pues may be sent in an endless stream.“ 

The East Indies had 40,000,000 people; Japan had 53,000,000; 
China had 350,000,000 ; and last, but by no means least, Russia 
had 170,000,000. Some of them were thinking that the 
people of those countries had not the purchasing power of 
the South Americans. If an individual average were taken, 
that was indisputable; but the fact should, nevertheless, be 
stressed that, in the aggregate, countries like India and China 
had a genuinely enormous purchasing power. In Australia— 
a field that in many discussions received comparatively scant 
attention—the average man bought about 50 dollars’ worth of 
goods from the United States every vear. 

Russia, in his opinion, was perhaps the most promising mar- 
ket to which American manufacturers could just now look 
forward. It was a great, but largely undeveloped country. 
In all Russia there were now only about 46 thousand miles 
of railways; within the next few vears, thousands of miles 
would be built. Only 20 per cent. of the large cities of Russia 
had either electric or gas plants. Only a small proportion 
had such public improvements as sewage and water systems. 
Russian mines, forests, and mineral resources were relatively 
undeveloped at the present time. 

During the last few years Russia had been importing 
_annually, from all the countries of the world, an average of 
$600,000,000 worth of goods. About half that amount, or 
$300,000,000, had in the past been sold by Germany. They 
might decide for themselves whether, after the termination 
of hostilities, such an amount of goods would continue to be 
taken from Germany into Russia. Present indications pointed 
t» the probability that the trade would be divided between 
England and the United States on the west and Japan on the 
east. A tremendous amount of goods had been flowing from 
the United States through Germany into Russia. Germany, 
i d had acted as the middleman for most of U.S. Russian 
rade. 

Dr. Pratt next glanced briefly at the methods of entering 
these markets. To one essential principle they might adhere, 
and that was that foreign was not basically different from 
domestic trade. ‘They might reasonably expect to succeed 
abroad if they employed there the same fundamental principles 
that they had used in the successful development of their busi- 
ness in the United States. "To illustrate this, they might cite an 
example. ‘Suppose an American manufacturer located in New 
England were about to develop a new market on the Pacific 
coast. What would he do? Probably his first move would be to 
go there himself, looking over the field personally, formulating 
his impressions of it, determining whether there was likely 
to be a market. Then, quite probably, he would send out his 
sales manager for the purpose of acquainting himself with 
the sales methods of his competitors, and with the idea of 
testing out the market and ascertaining exactly what kind of 
pioducts should go there. In the event that he represented a 


The value of 


Ar dependent consumers. 


large corporation, he would send there skilled business investi- 


gators, in order that they might actually go to the consumers, 
find out what competing products were marketed, and gather 
together the many facts that a large manufacturer would 
desire before embarking cn an undertaking of that kind. He 
would then be likely to set aside a small advertising appropria- 
tion, not so much with the idea of getting immediate business 
as of seeing whether the market would respond to methods 
he had used before—whether, in short, his goods would go.” 
After satisfying himself on these preliminary points, he would 
send out his salesmen. Most manufacturers would scarcely 
expect a group of salesmen in a new territory to show a profit 
at the end of their first trip. If they turned in profits at the 
end of a second or third trip, or even a fifth trip, the manu- 
facturer would, in most cases, be satisfied. Later, head- 
quarters, or a branch store or distributing warehouse, would 
be established in the locality, and finally, perhaps, a factory 
night be established. How did the same manufacturer 
approach the subject of foreign trade? He probably got 
together, in the first place, all obtainable books that had to 
do with the particular inarket that he contemplated entering. 
He sent to the Government for publications, and the Depart- 
ment of Commerce could, as a rule, supply him with interest- 
ing literature. 

Writing to an American Consul, he might secure a list of all 
th: persons in that district who would be likely to take his 
gocds. His next step was to send out circular letters and 
catalogues of his goods—printed, perhaps, in English. As a 
result of these efforts, he might get an order. This he filled. 
Greatly elated at his success in the foreign field, it was quite 
probable that he might neglect altogether to look up the pur- 
chaser's credit rating—a thing he would not fail to do if he 
were shipping a bill of goods to Tacoma or San Francisco. 
Perhaps, finally, he became sufficiently resolute to send out 
a salesman; but almost invariably (and contrary to his usual 
custom) he would expect that salesman to show a profit at 
the end of his first trip. i 

“We have all heard inen say: ' There is nothing in this 
forcign-trade game. I have tried it. I sent out a salesman, 
and he made no profits, and I am done with it. I am con- 
vinced there is nothing in it.“ That is emphatically not the 
way to work up a business in a foreign market. The manu- 
facturer who does business on such principles abroad will 
fail just as surely as the man whose methods I have pre- 
viously outlined is certain to succeed in the domestic field. 
Let me repeat, therefore, the fact that, after all, the same 
businesslike principles are applicable to the foreign trade as 
to the trade at home.“ 

Certain modifications were, of course, necessary, but, from 
the standpoint of general policy, these were of relatively small 
consequence. A few surface conditions presented new_prob- 
lems; a few obstacles or handicaps must be surmounted; but 
these things were a matter of detail. In South America, as had 
frequently been stated, travelling salesmen must possess the 

valities of courtesy and politeness; business transactions 
there rested, in a large measure, on a basis of personal friend. 
ship and esteem. And, in addition, the methods were more 
leisurely ; breeziness, hustle, a determination to make a quick 
sale must yield in those countries to the practice of quietly 
deferring to the wishes of the buyer. Adjustments, adapta- 
ticns, must be made in minor matters such as these; the 
successful exporter and the successful salesman must show 
a willingness to conform. '' But is not the same true, in a 
less degree, perhaps, of the United States? There are, I 
think, some sales managers here. Is it not true that you 
have to do business 1n different ways in different parts of the 
United States? Is it not necessary to use different sales 


methods in New York and in Chicago, in San Francisco and 


ia New Orleans? Before passing on to another phase of 
commercial life, let me reiterate my conviction that, in so far 
as your domestic trade methods are, sound, logical, and well- 
considered, they will need no material alterations when 
brought to bear upon the foreign field.“ 

With respect to co-operative marketing for export, there 
was really not, much that could be said, since information on 
the subject was more or less limited. The German cartels 
had been pointed out from time to time as an example of 
what they ought to do. He thought, however, that there was 
some misunderstanding as to precisely what the cartel was 
and what the cartels in Germany were actually doing. As a 
matter of fact, these were organisations (perhaps the word 
“ pool” would more nearly express their character) of inde- 
pendent manufacturers and, strange as it might seem, of 
A large proportion of the German 
cartels were organisations of consumers and not of producers. 
These had been brought into existence by conditions growing 
out of the producers’ organisations; they therefore found in 


- Germany a peculiar situation, in which organisations of pro- 


ducers were opposing similar organisations of consumers. 
Some of the German cartels were very loose associations. 
Some of them merely controlled the conditions of sale; some 
ecntrolled certain other market conditions; some actually fixed 
prices; others fixed the proportion of profit or the proportion 
of the market that was to be allotted to various producers 
belonging to that cartel. 

Only a few of the German cartels had any definite foreign- 
trade policy, and where such a policy existed it was, in many 
cases, not well developed. ‘‘I think I am justified in sayin 
that Germany has succeeded in foreign trade, not because o 
her peculiar organisation of industry, not because of the pre- 
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valence of cartels, but rather because every German manu- 
facturer who goes in for foreign trade brings to that field an 
eLergy and perseverance that compel results. He gets all the 
facts together and then, with his knowledge to guide him, 
markets his goods in essentially the same way as in Germany.” 

Dr. Pratt next referred to the work of the Bureau of 
Foreign and Domestic Commerce in helping American manu- 
facturers in their efforts to win such trade. The nation got 
information from 'a number of sources: First, from the 
Ocnsuls, of whom there were about 400; second, from the 
commercial agents, of whom there were about 90. These 
latter were experts on certain commodities, such, for instance, 
as boots and shoes, or electrical apparatus, or gas appliances. 
Then, in the third place, they got information from the com- 
mercial attachés, a new service which had been in existence 
about a year. The information obtained from all these sources 
was brought together, systematised, and co-ordinated in Wash- 
ington at the Bureau of Foreign and Domestic Commerce, 
whence it was disseminated by correspondence, through their 
publications, and by means of their district offices, which 
were located in eight cities. In addition to these eight district 
offices, the Bureau had co-operating branches in the chambers 
of commerce in -five other cities. : 

In regard to the commercial attachés, there were ten of 
these trade diplomats, with headquarters at London, Paris, 


The Hague (the man assigned to Berlin is temporarily at The . 


Hague), Petrograd, Peking, Melbourne, Santiago, Lima, Rio 
de Janeiro, and Buenos Aires. These men did not, in any 
way, duplicate the work of the consuls. The consuls had a 
comparatively restricted district and were burdened with a 
tremendous amount of ioutine work. The attaché, on the 
ccntrary, had jurisdiction over an entire country—sometimes 
two or three, or even five, countries—and his business was to 
attend to the more general problems, the things that con- 
cerned the country as a whole rather than the minute, local 
features that concerned only a particular district. For example, 
their commercial attaché at Rio de Janeiro had given almost 
hi3 entire time to a careful study of the tariff situation. Their 
ccmmercial attaché in Petrograd had given a portion of his 
time, among other activities of promotion and investigation, 
t getting out embargoed goods. Their commercial attaché 
at The Hague had given práctically his entire time to facili- 
tating the movement of goods, so far as possible, in and out 
of Holland and Germany. Their commercial attaché at 
Peking, China, had done a number of things, especially in 
the way of getting Americans appointed as special advisers 
to China on such subjects as cotton mills, agriculture, or 
similar economic matters. Perhaps the most interesting 
achievement of any of their men was that of their commercial 
attaché at Paris. '' We received an invitation from the King 
of Spain, coming to us through the Department of State and 
asking that a commercial man be sent to Madrid. The King 
desired a conference and exchange of views with respect to 
commercial relations between Spain and the United States. 
Our commercial attaché was therefore sent from Paris. In 
the course of his conversation with the King of Spain, he 
mentioned to His Majesty the existence of a transport tax on 
coal—a tax that placed American coal at a serious disadvan- 
tage as compared with English coal and, in fact, practically 
kept our coal out of the Spanish market. His Majesty was 
much interested and asked many questions. Three weeks 
later the transport tax on coal was abolished by Royal Decree, 
and there is now a market in Spain for approximately 
3,000,000 tons of American coal a year.“ 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
tha following week. Correspondents should forward their commum- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


The I. E. E. and a Current Commercial Problem. 


It is always very gratifying when the Institution take under 
their ægis a commercial problem. Their latest essay in this 
direction had been taken on the recent issue of the Board of 
lrade circular asking gas and electric light companies to get 
their consumers to reduce lighting consumptions by 10 per 
cent. Thereupon, the Institution duly convened a meeting of 
the engineers of the supply undertakings. We are sorry, 
however, to have to criticise their method, even at this pre- 
liminary stage. The whole question is a commercial one, 
and, surely, the coinmercial side should have been adequately 
represented. Instead of this, it appears to have been com- 
posed of the station and other engineers, despite the fact 
that the Board of Trade letter does not raise any engineering 
point but one of policy. History in the past has shown that 
for such questions to be dealt with by station engineers is 
t£» invite trouble. It has not yet been made public what 
corporate action has been decided upon, but one may be 
pretty certain that the engineers have been “ drawn." We 
must remember that they are up against very strategic oppo- 
nents. 

I should, incidentally, like to know whether those who are 
responsible for calling this meeting have taken the trouble to 
ascertain whether the Department of the Board of Trade who 
are directly responsible for electric supply undertakings (and 


the proper performance by them of their statutory obligations) 
had been consulted on this letter, and whether such depart- 
ment had given their support. Or, as the alternative, whether 
the letter in question emanated from some one or other 
department in the Board of Trade whose interests are entirely 
alien to the electric supply section, and who, acting indepen- 
dently, are trying thus adroitly to“ draw the industry. It 
is to be hoped that the engineers had not allowed their inno- 
cency to be traded on. 

The letter from the Board of Trade may be regarded as a 
kind of knot in the stretched rope of tug-of-war. On the one 
side there are the electric supply and gas companies, and on 
the further side there is, one may surmise, a very astute body 
of colliery owners and others who have everything to gain by 
decreasing home consumption (which is under “ limited 
prices) and increasing the export consumption (which can 
command fancy prices). 

With regard to the Board of Trade circular itself, this has 
already met with full criticism in the electrical and gas Press. 
One can only regret that on one of the few Occasions when 
the Board of Trade has woke up from its Rip Van Winkle 
somnolence its activity should not have been better considered. 
Anyhow, we await with interest the result of the Institution 
meeting. i 

Policy. 


— ——— — — -< 


Justice to Inventors. 


I would like to endorse the very opportune letter written 
by Fair Play and inserted in your issue of May 5th. 
Unfortunately, inventors cannot hope for any immediate 
assistance from our Government. The immediate question 
arising, therefore, is: What is the best course to adopt at the 
moment? I would suggest three initial steps :— 

1. That every inventor whose British patents are adversely 
affected by the war should, either directly or through the 
medium of his patent agent, pay his patent renewal fees under 
vigorous protest. 

2. That inventors should bring their grievance tc the notice 
of their respective trade associations. 

3. That trade associations should be invited to co-operate on 
the subject, and when a fitting time arises they should pre- 
sent a concrete proposal to the’ Government. 

For my part, I have already adopted suggestions (1) and (2), 
and shall be glad to further joint action and to interest my 


trade association if the suggestion meets with general approval. 


In the meantime, inventors are indebted to you, Sir, for 
allowing this subject to be ventilated in your valued columns. 


Inventor. - 


The Pronunciation of Ljungström.” 


I think it would interest a few of us readers of the REviEW 
if we had the English pronunciation of the word Ljung- 
ström ” as applied to the turbo of that make. 


James A. Burns. 
Magheramorne, May 13th, 1916 


[We sincerely sympathise with our correspondent, and have 
made inquiries; it is difficult to convey the result to our 
readers in print, but we understand that a fair approximation 
to the Swedish pronunciation is given by Yoongstrerm.’’ 
The English pronunciation seems to be a matter of personal 
taste.—Ebs. Exec. Rev.] 


The I.E.E. Election. 


May I be allowed to say that my sentiments on the matter 
are identical with those of your correspondent of last week, 
though I am afraid the course he adopted with his ballot 
paper may have invalidated it. 

Think of a number, of years, say, 20. Then can anyone 
deny that in that long period there would be many more than 
%) fresh men to select from; men who deserved and who could 
act up to the highest position in the Institution? 

The Council and the Local Sections seem chiefly to blame 
in not giving us a new President. 

Speaking of Local Sections reminds me that I was once a 
disgusted member of that at Manchester. It had far less 
“ go” in it than the committee of any sort of club. 

There were other things in the ballot paper that were not 
clear to me, but it showed in black and white that there was 
only one small body in the whole Institution that had the 
gumption to put forward an outside candidate for the Council. 
J voted for him without hesitation. 

We have recently been told, officially and numerically, how 
poor the response is when members are asked to indicate their 
wishes on voting papers sent them through the post. The 
conclusion one arrives at from this and other signs is that 
the majority of I.E.E. members are hopelessly indifferent to 
things. What else can be said of men who lack the esprit de 
corps to lift a pen, do a little thinking, write a word or two, 
and spend a half penny or a penny on a dei d 

The occasional grumblers (and I am one of them) seem to 
forget that by co-operation and procedure on regular lines, 
the carrying out of any desired ‘‘reform,’’ if it really had much 
to recommend it, would be comparatively easy. So perhaps, 
after all, the Council is not so very much to blame. 


W. Perren Maycock. 
London, S.E., May 14th, 1916. 
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The Resistance of a Cube. 


There is an error in the demonstration by Mr. Makower, 

' The Resistance of a Cube," which is not brought out in 
the communications of Mr. Carter and Mr. Smith in the 
issue of March 2th. 
* Mr. Makower is correct in stating that the conduction in 
the sides of the cube will be made up of six parallel circuits, 
each consisting of two triangles in series; but he errs in 
assuming that the stream lines in these triangles will be the 
same as when these triangles represent quarters of a square 
with electrodes at two opposite corners. 

This may readily be shown by developing the surface of the 
cube out into a plane, as in the accompanying figure. F repre- 
sents one electrode and d the other. FCD is one of the tri- 


angles referred to, and the stream lines shown are for the 
N 


4 


case when it is part of a square. Gc D is the triangle in series 
with it, and it will be noticed that this triangle is reversed 
with respect to the first. The result is that the line o D is no 
longer one of equipotential, and the stream lines will not 
fcllow the same course as in the case of the square. Hence 
the resistance cannot be computed on the basis of this 
analogy. The result is approximately correct, but is not exact. 
Of course, it is necessary to consider an electrode with 
appreciable size, but this may be taken the same for both 
square and cube. i 
| M. G. Lloyd. 


Chicago, U. S.A., April Ast, 1916. 


, Daylight Saving. : 

In your first editorial on this subject you referred to having 
received protests from Mr. Willett and myself against your 
antagonistic attitude to this measure, and with regard to 
mine, you expressed astonishment ‘‘ that one whose profession 
it is to propagate accurate time service should lend his aid 
to the destruction of that ideal." I trust, therefore, that you 
will permit me to reply to the more important points in 
your two articles. 

Greenwich mean time fixes the minutes and seconds only. 
They remain Panen and universal. I yield to none in my 

ride in the fountain head of the world’s time-keeping, and 

it was left to me to protest against our lamentable failure to 
take any share in the work of organising international wire- 
less time service, an undertaking which our country was most 
competent to perform. Daylight saving takes nothing from 
the prestige, utility, or permanence of Greenwich mean time, 
which is the world-wide standard for minutes and seconds. 
But the position of the hour-hands is variable, is, in fact, 
already different for each of the 24-hour zones, is fixed by 
every country for the convenience of its inhabitants, and may 
be moved backwards or forwards at will to secure the greatest 
good for the greatest, number. A forward movement in the 
spring is demanded in latitudes like ours, where the inertia 
of winter habits results in our sleeping many hours behind 
blinds drawn to keep out the sunlight. 

In your current issue you say that the original proposal was 
optional, and the present one compulsory. There was no 
more option in the Daylight Saving Bill of 1911 than in to- 
day’s Summer Time Bill. In both the option is with the indi- 
vidual, who may, if he likes, refuse to conform. It is obvious 
that few would be so eccentric or stubborn as to exercise this 
option to their own detriment and vast inconvenience. 

Why should we feel this to be a voluntary self-deception 
and a slur upon our moral strength any more than the daily 
clock alteration on an Atlantic liner? The cause is similar, and 
the object desired is identical. Owing to a change in the hours 
of daylight relatively to the human time-table, we get out of 
phase with the sun, and a correction must be made. The one 
13 measured by latitude, due to a change of seasons, and the 
other is measured by longitude, due to a change in our posi- 
tion. 

. Denounce, if you like. a calendar based upon hours of 
uriform length, but unless and until you are prepared to 
revert to the Roman method of temporary hours, i. e., 
hcurs of varying length (and, incidentally, to give up the 
measurement of time, yea, even astronomy itself as an exact 
science) your only alternative is to pass a Summer Time Bill. 


I cannot conceive of any other means whereby man can adopt 
the estimable habits of the lower creation and vary his time- 
table from winter to summer with the unanimity demanded 
by modern civilisation. If you have an alternative we look 
to you to suggest it rather than to indulge in purely destruc- 
tive criticism, which, fortunately, cannot now destroy. 

It wil be no easy task for my diminished staff to alter 


5,000 clocks in London alone next Saturday night, but I think 


it is to the credit of the electrical profession that it has con- 
tributed a method by which it can be done comparatively 
simply and with precision. 

F. Hope-Jones, M.I.E.E. 


London, E.C., May 15th. 1916. 
ae 


TRADE STATISTICS OF ITALY. 


THE following statement, showing the imports of electrical and 
similar goods into Italy during the year 1914, is extracted from 
the recently-issued trade statistics. The figures for 1913 are 
added for purposes of comparison, and notes of any increases 
Or decreases are given. 


1913. 1914. Inc. or dec. 
Lire. Lire. Lire. 

Doilers.— 

Fiom France 23,000 17,000 — 6,000 
„ Germany  .. 231,000 195,000 — 36,000 
„ Great Britain 1,077,000 1,142,000 + 65,000 
„ Switzerland .. 146,000 2,000 .— 144, 000 
„ Other countries 41,000 16,000 — 25, 000 

Total .. 1,518,000 1,372,000 — 146,000 

Copper, brass, or bronze wire more than 

à mm. diameter.— 

Fiom France 908,000 941,000 + 33,000 
» Germany  .. 1,003,000 1,055,000 + 52,000 
„ Great Britain 7,000 9,000 + 2,000 
„ Other countries 49,000 18,000 — 31,000 

Total . 1,967,000 2,207,000 + 240,000 

Copper, brass, or bronze wire of 4 mm. 

diameter or less.— . 

From Germany 353,000 219,000 — 184,000 
i ce m" 89,000 - 36,000 — 53,000 
„ Other countries 45, 000“ 1,000 — 44, 000 

Total . 487,000 256,000 — 231, 000 
* Great Britain, 43,000. 

Electrical apparatus.— 

From Germany . . . 3, 978,000 3,951,000 — 727,000 
„ Great Britain . 145,000 162,000 + 17,000 
„ Switzerland .. 330,000 308,000 — 22,000 
» United States 369,000 397,000 + 28.000 
» Other countries 165,000 105,000 — 60,000 

Total .. 4,987,000 4,923,000 — 764,000 

Steam engines, stationary, without boilers.— 

From Belgium 137,000 1,000 — 136,000 
„ Germany 646,000 287,000 — 359,000 
„ Great Britain 802,000 512,000 — 290,000 

„ Switzerland. 4,000 18,000 + 14,000 
„ United States 86,000 116,000 + 30,000 
» Sweden t 3,000 — — 3,000 
„ Other countries 77,000 31,000 — 46,000 

Total . 1,755,000 965,000 — 790,000 


Steam engines, semi- stationary (with boilers), hot-air 
motors, compressed air, gas, petrol, éc.— 


Ficm France 150,000 80,000 — 70,000 
» Germany : 1,401,000 9,023,000 + 622,000 
» Great Britain 1,779,000 951,000 — 828,000 
„ Switzerland 329,000 191,000 — 138,000 
„ United States 150,000 240,000 + 90 ,000 
„ Other countries 165,000 422,000 + 257,000 

Total . 9,974,000 3,907,000 — 67,000 


Dynamo: electric machines weighing more than 1,000 kg.— 


From Austria-Hungary ... 898.000 166,000 — 232,000 
„ France S . 177,000 99,000 — 78,000 

„ Germany 2, 987.000 5,564,000 + 2,627,000 
„ Great Britain 428.000 172,000 — 256,000 
„ Switzerland 178.000 489.000 ＋ 311,000 
„ United States 56.000 68.000 + 19.000 
» Belgium s Pe 94,000 104,000 + 80,000 
„ Other countries . 94,000 53,000 — 41,000 
4,992,000 6,715,000 ＋ 2,423,000 


Total 


— 
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1913. 1914. Inc. or dec. 


Arc lamps.— Lire. Lire. . Lire. 
Fi om German .. 220,000 101,000 — 119,000 
» Austria-Hungary | 5,000 2,000 — 3,000 
» dea 5 ics 2,000 4,000 + 2,000 
8 . PES 19,000 9,000 — 10,000 
$ United States 1,000 4,000 + 3,000 
„ Other countries 2,000 — — 2,000 
Total 249,000 120,000 — 199,000 


From Austria-Hungary ... 636,000 225,000 — 411, 000 
„ France ios .. 139,000 97,000 — 95,000 
» Germany... ... 2,689,000 2,093,000 — 596,000 
„ Great Britain .. 322,000 336,000 + 14,000 
» Switzerland .. 161,000 251,000 + 90,000 
» United States .. 131,000 392,000 + 191,000 
„ Other countries. 28,000 43,000 + 16,000 

Total 4,099,000 8,367,000 — 732,000 

Electric transformers.— 

From Austria-Hungary ... 911,000 1,638,000 + 727,000 
„ France i aet 36,000 46,000 + 10,000 
„ Germany  .. .. 1,816,000 2,439,000 + 623, 000 
» Great Britain ve 33,000 38,000 + 5,000 
„ Switzerland .. 279,000 416,000 + 137,000 
» United States .. 180,000 $840,000 + 160,000 
„ Other countries. 1,000 1,000 — 

Total .. .. 9,956,000 4,918,000 + 1,662,000 

Parts of dynamo-¢lectric machines and of transformers.— 

Ficm France i .. 168,000 111,000 - 57,000 
„ Germany .. 975,000 580,000 — 395,000 
„ Great Britain .. 194,000 183,000 — 11,000 
» United States is 60,000 120,000 + 60,000 
» Switzerland . . 49000 112000 + 63,000 
T Other countries. 407, 000 55,000 — 32, 000 

Total ... .. 1,853,000 1,161,000 — 692,000 

Electric lamps, incandescent.— 

Ficm Austria-Hungary . . 2,362,000 2,672,000 + 310,000 
„ France b .. 188,000 131,000 — 7,000 
„ Germany ... 5, 486,000 3,863,000 — 1,623,000 
„ Great Britain 88 8,000 57,000 + 49,000 
„ Switzerland ... 141,000 159,000 + 18,000 
„ Netherlands .. 921,000 465,000 — 456,000 
T Other countries 36,000 58,000 + 22,000 

Total . . 9,092,000 7,405,000 — 1,687,000 

Carbons of all kinds for electro- technical purposes.— 

Ficm Austria-Hungary--... 133,000 121,000 — 12,000 
„ Germany  .. ... 666,000 1,990,000 + 624,000 
„ France 15 " 86,000 155,000 + 69,000 
5 Switzerland TE 41,000 9,000 — 32,000 
» United States Vu 50,000 43,000 — 7,000 
„ Other countries 4,000 2,000 — 2,000 

Total .. .. 980,000 1,620,000 + 640,000 

Accumulators and metal parts.— 

From Germany d ips 33,000 32,000 — 1,000 
„ Great Britain ... 10.000 13,000 + . 3,000 
, France p T 80,000 8,000 — 72,000 
„ Other countries "M 8,000 28,000* + 20,000 

Total 131,000 81,000 — 50,000 


» United. States, 28,000 lire. 


The classes of electrical and allied goods, in which Italy is 
making most progress as an exporter, are shown in the follow- 
ing comparative figures of her exports (special trade) in 1913 
and 1914 :— 


Dynamo-electric machines weighing 1,000 k.g. or less:— 


To Argentine Bepusue .. 730.000 664,000 — 66,000 
„ France. .. 332.000 207,000 — 125,000 
„ Brazil .. 201.000 22.000 — 179,000 
ii Austria-Hungary x 69,000 48.000 — 21.000 
„ Other countries .. 714,000 614,000 — 100,000 


Total  ... ... 2,046,000 1,555,000 


Copper, brass or bronze wire more than 4 mm. diameter.— 


| 
— 
e 
= 


To India and oye . 4260090 213,000 — 213,000 
» Tripoli... i 79,000 54000 — 25.000 
„ Egypt... S Kad 16.000 5000 — 11.000 
, Other countries aoe 40,000 68,000 + 28,000 
Total .. 561,000 340,000 — 221,000 

Steam engines, stationary, without boilers.— 
To Argentine eo .. 194,000 136,000 + 12,000 
„ Spain 985 Ses 109,000 — — 109,000 
„ Tunis Sag 6 5.000 80,000 + 15,000 
„ Russia... A 8 41.000 — — 41.000 
„ Turkey a 50,000 112.000 + 62.000 
„ Other countries 213,000 119,000 — 94,000 
Total .. 542,000 507,000 — 35,000 


1913. 1914. Inc. or dec. 
; Lire. Lire. ire. 
Boilers (including multitubular) .— 

To Argentine e .. 163,000 192,000 + 29,00 
» Tunis e" ies 13,000 16,000 + 3,000 
» Tripoli... TOP 28,000 11,000 — 17,000 
„ Brazil a se 40,000 21,000 + 19,000 
» Chile - des Sis 14,000 — — 14,000 
„ Egypt p .. 163,000 177,000 + 14,000 
„ Other countries 24,000 93,000 + 69,000 
Total ... 445,000 510,000 + 65,000 

Steam engines, semi-stationary, with boilers.— : 
To Argentine Repub ... . 990,000 2,650,000 + 1,660,000 
„ Tripoli... .. 312,000 85, — 227,000 
,; Rou mania .. 167.000 126,000 — 41,000 
„ Egypt eat .. 792,000 352,000 — 440,00 
„ France... He .. -' 89,000 5,000 — 54,000 
„ Russia... "T ... A 894,000 63,000 — 531,00 
„ Great Britain ... 328,000 18,000 — 310, 000 
„ Spain 2s .. M $49,000 163,000 — 186,000 
» Turkey .. .. . 924,000 3,000 — BI., 000 
» Other countries | .. 933,000 590,000 — 343,00 


t 
8 
= 


Total e + 4,758,000 4,055,000 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBI HED). 


compiles expressly for this journal by Masses. W. P. THompson & Co, 
lectrical Patent Agents, 985, High Holborn, London, W.C., and at 
Liverpool and Bradlord. 


6,181. ''Arc-lamp reflectors." H. Levy & H. STREET. May lst. 

6.184. Methods of attaching telephone receivers to ad." F. G. 
Batty. May Ist. 

6,185. '' Apparatus for detecting vibrations." F. G. Batty. May lst. 

6,196. ‘* Electric generating systems." J. H. C. Boro. May Ist. 

6,234. pei fring circuits for guns, mines, torpedóca, de.“ J. 
SOUTHERN. May 

6,238. '' Miners" electric safety Tempe: " T. Tuomas. May fnd. 

6.241. Electric hand lamps." S. Fons. May 2nd. 

6.243. Electric hand lamps. S Fitpgs. May 2nd. 

6.244. Plug for telephone switchboards, &c." P. P. Craven. May 2nd. 

6.249. Reveising controller for petrol-electric cars, &c. W. A. inva. 


355, ° „Transformers. W. H. WiLsoW. May 2nd. 
edd Aerial conductors for wireless signalling, &c." J. Herrocem. 
a 
6,257. KL fama NA socket for anz and. electric shades and lamps combined 
to pig d CRACKNELL nd 
M Reni . * Combined electric nes and plug couplings.” J. B. Mclwpo& 
ay 2 


ON Trou hing, o6 trays for electric conductors, conduits, pipes, &€.” 
J. COLLIE. ay 2nd 

6:369: Electrical selectors or impulse responders." L. C. BYGRAVE um 
Rxl AY AUTOMATIC TELEPHONE Co. May Bnd. 

6.274. Electric batteries." G E A. StoNE. May Ind. 

6.275. Electric batteries. G. F. A. Stons. May And. 

6,288. Method of makin ae ‘maintaining electrical communication la 
the field." T. H. Crinksou ouis. May 2nd 

6,292. Systems of control." BRrrian WESTINGHOUSE ELECTRIC & Maxvric- 
TURING Co. May 3nd. (U. S.A., May Ath, 1915.) 

6.302. Electric flashlight batteries.“ J. W. MANDIER. May 3rd. 

6,315. ''Sparking plugs and manufacture of the same.' H. W. Crank 
and T. CRoSbER & Sons. May 3rd. 

6,326. Electrical messing apparatus for e depth of liquids in 
tanks, &c." G. B. Burrows & J. PLUMMER. May 3rd. 

6.328. Automatic telephone systems. W. A. BURRELL. us 3rd. 

6.329. ‘* Telegraphic transmission devices." R. D'ANTONIO. ay 

6,339. '' Automatic switches or cut-outs for use in charging batteries from 
dynamos, &c." A. A. Price. May 3rd. 

6.355. ‘* Telegraphic transmitters and. relays." A. OnLiNG & Ontisc's TELE 
GRAPH INSTRUMENTS SvNDiCATR. May 

6,378. '' Timer or interruptor for Anaenetos " (C. MeSSERSCHMIDT, May 4th. 
(U.S.A., October 12th, 1915. 

6.379. Magneto. " C. MESSERSCHMIDT. May 4th. (U.S. A., June Sth, 


6.393. '' Automatic chain-grate, &c., stokers."  Lowpow ETTc ICH SUPTLY 
Corporation. May áth. 

6.404. P Electrical regulators." C. F. KztTERINC. May 4th. (U.S. A., July 
26th, 1915 

6.405. Systems of electrical generation." C. F. Kerrerinc & W. A. 
Cie vsr. May 4th. (U.S. A., October 27th. 1915.) 

6.4086. . systems. C. F. Kerreninc. May 4th. (C. S. A., August 


6,407. . "d starting stems," C. F. Karrrerinc & W. A. Cusvst. 
Mav 4th. A., October Tih, 1915) 
6.467. '' D namo-electric machines. J. W. Howanp. May 5th. 


6,476. “Vibrating make-and-break devices or clectric signalling.“ A. C. 
Brown, May Sth. 

6,483. “ X-ray apparatus." C. E. CawPBzLL. May 5th. (U.S. A., August 
7th, 1915.) 

6,491. *' Telephone systems.” W. H. GR SAD & E. A. Luptaw. May 


6.516. „ Production of sinewave and like smoothly varving electromotive 
forces." C. E. Hay. May oth 

6.517. Systems of telcraphy. C. E. Hav. May 5th 

6.530. '' Electrically- -propelled vehicles." C. J. Spexcer. May 6th. 

6.541. '' Electromagnetic relays." Sremens & Haske Akr. Ges, May Sch. 
(Germany. June 22nd, 1915.) 

6.551. Electric lampholders. " C. G. M. Bennett. May 6th. 


PUBLISHED SPECIFICATIONS. 


A915. 


4.263. AIR-COOLED Tanks FOR ELECTRICAL APPARATUS. Babcock & W ikos 
E (Babcock & Wilcox Co.). March 18th. 
5,630. Mountinc or ELxcTRIC OSCILLATORS FOR SUBMARINE SOUND SIGNALLING. 
W. J. Mellersh-Jackson (Submarine Signal Co.). April 14th. 
723. MAGNETO-ELECTRIO MacumrS. P. A. tley. April 16th. 
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THE INTERCONNECTION OF ELEC- 
TRICITY SUPPLY UNDERTAKINGS, 


We have followed with the keenest interest the 
recent discussions at the Institution of Electrical 
Engineers on the proposals put forward by Mr. 
Ernest T. Williams for the reorganisation of elec- 
tricity supply in this country, on the bases of cen- 
tralisation, co-operation, and interconnection, and 


-have cordially welcomed the new spirit which.seems 


to be stirring the dry bones of this exceedingly 
important branch of the industry. Hitherto, to 
judge by the actual course of events, the watchword 
of most undertakers of electricity supply, whether 
company or municipal, and of most engineers con- 
nected with them—but, happily, not all—has been 
every man for himself "; the petty jealousies of 
municipalities and of supply engineers were freely 
blamed in the Manchester discussion for the failure 
to secure co-operative working between them, 
although the fact was clearly recognised that very 
great advantages could be derived from a policy of 
interconnection of systems and genuine co-opera- 
tion, particularly in such densely. inhabited industrial 
areas as those of South Lancashire, Yorkshire, and 
But there was ample evidence that 
the national importance of the matter, the changed 
conditions, and the general awakening of the nation 
to the imperative necessity of placing efficiency and 
economy above all minor and local considerations, 
were bringing about a new attitude of mind towards 
such questions, and that the time was ripe for action. 

We were, therefore, intensely pleased to receive 
from the Board of Trade a copy of a letter which it , 
has addressed, under date May 25th, to all electric 
supply undertakings in the United Kingdom, in the 
following terms: — 

The Central Coal and Coke Supplies Committee bave had 


under consideration the increasing difficulty in providing for 
the supply of coal to important consumers, and have advised 


. the Board of Trade that in view of the possibility of a serious 


Bhortage in the near future every practicable economy in con- 
sumption should be adopted without delay. 

In this connection the Board desire to eall attention to the 
very considerable saving that can be effected by the adoption 
of arrangements for interconnection and joint working of 
electric supply undertakings, including interconnection with 
stations supplying tramways and railways. 

The Board are aware of the difficulties involved at the 


= present time, particularly in regard to labour and materials, 


bus they are advised that in many éases the necessary arrange- 
ments could be made at once, and they wish, therefore, to 
urge upon electric supply undertakers the necessity in the 
national interest of taking immediate steps to avail themselves 
to the fullest possible extent of the powers which exist for 
the purpose. 

Any application which may be made to the Board of Trade 
for their approval of such arrangements under the powers 
conferred on them by the Electric Lighting Act, 1909 (Section 
4. Sub-section 3) and the London Electric Supply Acts, 1908 
and 1910, will receive their immediate attention. 

The Board are prepared to assist as far as possible in cases 
where difficulty is experienced in securing the agreement of 
all the parties interested in any proposed scheme, or in 
arranging the terms and conditions under which it shall be 
carried out. 


The importance of this step can hardly be exag- 
gerated, not only in its bearing upon the conditions 
which exist in war-time, but also in its effect upon 
the whole future of electrical engineering in this 
ccuntry. We heartily congratulate the Board upon 
its prompt action, arid upon the intention, which is 
plainly manifest, to follow up the policy suggested. 
We would gladly see it go further, and obtain com- 
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pulsory powers to enable the Board not merely to 
urge upon electric supply undertakers the neces- 
sity in the national interest of taking immediate 
steps," but also to ensure the adoption of its sug- 
gestion. This is no time for coaxing and wheedling; 
what the nafion is crying out for is government 
with a firm hand. We have seen the lamentable 
results of. the former policy in only too many in- 
stances; we have seen also how readily and willingly 
the nation complies with an order backed up with 
energy and decision. To be effective during the war, 


the policy of interconnection must be put into force . 


at once. S 

The immediate benefits to be derived from this 
course chiefly consist in economy of fuel, the ex- 
pressed purpose of the Board, and the release of 
stand-by plant to cope with the increased demand for 
power. These features may at first sight appear to 
be somewhat conflicting, but a little consideration 
will show that the small and inefficient power sta- 
tions can be utilised as a reserve to the large stations 
equipped with modern economical plant; the latter 
will be able to supply a greatly increased demand, 
and yet show-a great reduction in the aggregate 
consumption of fuel. No interference with local 
management of the distribution of electrical energy 


is necessary, at any rate for the present, and we feel. 


sure that station engineers, a most patriotic body of 
men, will heartily support a movement which is 
= shown to be of advantage to the nation, while their 
private interests can readily be safeguarded, if they 
feel it to be necessary. We trust that no time will 
be lost in pressing on with a proposal which we 
believe to be of the first importance to the nation, 
to the electrical engineering industry, and to every 
consumer of light, heat, and power throughout this 
country. 


.. ——u—̃ NE MIN EY 


In discussing the future of trade 
in Russia we have on‘ several occa- 
sions expressed the opinion that 
Germany's influence in that and 
other markets would wane as the financial difficulties 
within the Central Empires developed, rendering 
necessary or politic the disposal of securities in elec- 
trical and other engineering undertakings. Of 
ccurse, whether the weakening would be temporary 
or permanent would depend to some extent upon 
the ability of German interests to re-purchase the 
securities after the war, and upon whether they were 
transferred to friendly hands in neutral lands as a 
matter of war convenience. Present indications do 
not suggest that such ability will be very substan- 
tial, but there are certain signs that transfers are 
being made. | 

Another very 
have also already alluded several times is the 
need for engineering industrial development in 
Russia, by Russians, and by nations which are now 
their Allies. Engineers, at all events, have long 
recognised that Russia would have beem able to 
withstand the German and Austrian offensive 
last year with even greater brilliance and effect— 
indeed, the war might never have come at all—if 
she had been more advanced as an engineering and 
ipdustrial nation. We may judge from the many 
utterances that have been made by responsible 
statesmen, scientists, engineers, and industrial 
authorities in Russia, that this aspect of the situa- 
tion is as keenly appreciated there as it is here. They 
have a land of vast resources, and they desire .o 
release it from the strangling grip of the Teuton. 

Both of the foregoing matters are referred to in a 
very businesslike interview which '' Sergius,“ of the 
Daily Chronicle, has had with Mr. A. Protopopoff, 
the vice-president of the Russian Duma. who, we are 
told, is looked upon as the future Russian Mimster 
of Trade and Commerce. His great desire seems 


The Future 
in Russia. 


important point to which we 


to be to revolutionise the whole of Russian trade 
—if he succeeds in revolutionising only a part 
of it he will have done much to open the way for 
the development of closer relations with British 
finance, industry, and commerce. He recognises 
the need of British capital, says that the desired 
guarantees and facilities that our capitalists require 
will be forthcoming, flouts the opinions of those 
Russian economists who blindly demand a complete 
control over the capital, and who want only Russian 
engineers and workmen to be employed, leaving the 
English capitalist merely a dividend. . Mr. Prot 

poff says: ''Give us English Engineers, English 
managers, and even English skilled workmen. We 
will learn from them. We are going to open wide 
our doors to Allied capital . . . and see that such 
conditions are created . as will facilitate the 
turnover of capital." Railways will be required on 
an extensive scale; gold, iron, and coal mining indus- 
tries clamour for development, and after the war 
we shall build up new industries and develop the 
old ones, and thus emancipate ourselves." It may 
be that in the readjustment of affairs, when the war 
is ended, there will not be very much capital free for 
such purposes immediately. But Mr. Protopopofi 
will, as time passes, and as the position comes to be 
tackled, seé that finance is but part of the huge 
problem, and British manufactures will be wanted 
by the million sterling if the German yoke is to be 
flung off. His sympathies, we are sure from other 
comments made in the interview referred to, will 
lead him to advocate the facilitation of British trade 
quite as ‘enthusiastically as he now argues for 
British finance, which is promised a fair return, 
perhaps many times greater than the profit on 
manufactured goods." He praises highly the efforts 
of his friend, Prince Shahovsky, the present Rus- 
sian Minister of Trade and Commerce, to bring 
about closer business relations between the two 
countries, urges the organising of visits of British 


business men and experts to Russia, and the setting 


up of an Official Information Bureau. He is careful 
to warn British manufacturers and capitalists against 
throwing themselves haphazardly into Russian enter- 
prises, and in this he is but preaching what we have 
ourselves long advocated, a policy of unity and co- 
operation in a strong effort on the part of British 
electrical and engineering manufacturers to build 
up a thoroughly sound organisation equal to the 
immense possibilities of the situation. All efforts to 
this end may not be as free from set-backs as we 
might desire, and some appear to be delayed because 
we are lamentably short of the right type of men to 
carry these n through with experience and 
authority. e trust, however, that some of the 
financial minds of the British Empire have their 


attention fixed upon the concessions, electrical and 


other, the hold upon which Germany is now being 
driven to loosen. These may be regarded in many 
cases as key concessions to fit and turn the lock of 
industry. 


In connection with what we have 


German stated above, we are informed that a 
Realisation movement is in progress in Germany 
of Foreign in the direction of taking advantage 
Securities. of the opportunity afforded by the 


present rate of exchange for dis- 
posing of securities held in undertakings in neutra 
countries, whilst, at the same time, these countries 
are exhibiting, a greater desire to. nationalise 
electrical works. Among the recent transfers 
may be mentioned the sale by the Frankfort 
Lahmeyer Co. of its Wangen electricity works 
in Switzerland for a sum of about 9.000.000 fcs. 
(£360,000), and the disposal by the Berlin Electrica: 
Undertakings Co. of shares for, 1,136.800 crowns ir 
the Christiania tramways; it is stated that the tran- 
action yielded a good profit, which could not have 
been obtained in normal times. A further opera 
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tion of eonsiderable magnitude relates to the 
Nuremberg Schuckert Co., which, as stated last 
week, has succeeded in transferring to a Norwegian 
syndicate, for a cash payment, its large holding of 
shares in the Aktieselskabet Hafslund. These, 
again, are said to have been sold at a large profit, 
and they represent a total value of about £720,000. 


THE rubber market has been of 
late rather severely depressed, not 
because of any material deteriora- 
tion in the outlook as to the future outlet for the 
commodity, but chiefly in consequence of the fact 
that the export trade has been seriously. handi- 
capped by the difficulties experienced in the way of 
getting permits for shipment to neutrals, more par- 
ticularly the United States. There is as yet no indi- 
cation of any material-improvement in that direc- 
tion, and this naturally continues to prejudice the 
general demand to an extent which must be expected 
to keep the warehouse stocks on this side in rather 
unwieldy proportions. It seems unfortunate that the 
progress of the industry should be so much ham- 
pered by the action of the authorities, the reason for 
this not being quite clear, although it is suggested 
that demands for permits were at one time forced to 
a degree which tended to make the authorities more 
circumspect, possibly partly because of the persistent 
tightness of shipping. These adverse conditions are 
clearly reflected in the Board of Trade Returns for 
the past month, showing a very big falling off in the 


Rubber. 


quantities dispatched to the United States, the total 


against the previous year marking a deficit of over 
4,300 tons, while it is well under the tonnage 
accounted for in the same month two years ago. The 
exports to allied countries were fairly well main- 
tained. As compared with the large shrinkage in 
the exports, the decrease in the imports was com- 
paratively small and due to a falling off in the ship- 
ments from the Near East, probably on account of 
freight scarcity. The result, therefore, has been an 
inevitable swelling of the stocks, the existence of 
which is obviously making itself felt, the home 
stocks being considerably larger than for some years 
past.. There is no mistaking the fact that export 
buyers have now still to contend with many diffi- 
culties as regards freightage and licences, and until 
these drawbacks are to some extent remedied, it is 
hardly likely that the position of spot rubber will 
mend to any appreciable extent, although arrivals 
look like being smaller for some time. The total 
shipped during last month from the Federated 
Malay States was, according to official returns, only 
3,904 tons, against 4,429 tons for the previous 
month, and 2,777 tons for Aprillast year. Theaggre- 
gate for the four months amounts to 18,011 tons, 
which is an increase of about 5,000 tons against last 
year, and almost double the returns for the same 
period two years ago. The tendency of prices for 
weeks past has been most irregular, the depression 
in spot and near rubber down to 2s. god. per Ib. 
(from which a temporary rally ensued of about 38. 
per Ib.) contrasting sharply with the comparative 
firmness which has characterised forward rubber, 
the latter having been invariably maintained at a 
. fair premium due to a well-sustained demand which, 
however, has been chiefly met by dealers. The 
estates are apparently still reluctant to take advan- 
tage of this satisfactory feature. Dealers have thus 
been tempted to increase their operations while re- 
purchasing on the spot at a discount some of the 
rubber sold short forward. For the time being, con- 
sumers confine their purchases to near requirements, 
so that the market is largely in the hands of dealers. 
The backward attitude of producers has come in for 
some criticism, for the prices obtainable for forward 
delivery seem attractive enough. The course of the 
market to some extent depends on the proportion of 
the quantities reaching this side unsold. 
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LABOUR AND INDUSTRY. 


For some years prior to the outbreak of Germany's war 
upon Civilisation we were deeply absorbed in the domestic 
3 which were oonstantly arising in consequence of 

e progress of British Democracy. Those to whom it falls- 
to write the history of those days will probably record 
against us that we were so much involved in embittered — 
controversy, and so angrily engaged in internecine struggles, 
that we were, as to the majority of us, allowed to remain 
oblivious to the terrible danger that was gathering force, 
lifting its ugly head, and hardening its mailed fist, in 
readiness for the great spring forward, striking the blow which 
should giveGermany World Domination. The Enemy happily 
was unable accurately to estimate the British character and 
the Oneness of Heart of our Empire, or to foresee the ability 
of the Allies to act in so grand a spirit of unity and forti- 
tude against the Terror of Europe. The guardian of the 
Law who enters to interfere in the domestic differences 
between husband and wife kaows from long experience that 
he is inviting the combined attentions of both parties, 
who put aside their own comparatively trifling differences in 
order to visit the full force of their vengeance upon the in- 
truder. Such, in the main, has been the penalty incurred by 
Germany from the combined forces of British Capital and 
Labour. At the appointed Day the vast forces of Prussian 
militarism were let loose with thirst for blood and lust and 
plunder. Husband and wife flew at the new-comer, their 
common interests deciding that his intentions were more 
dangerous than were the internal grievances which brought 
about the domestic blows. It has been an exhausting 
struggle extending over nearly two yeara, but the intruder 
is kept at bay, and if only the combined effort can be main- 
tained he will be sorry for the intrusion before long— 
indeed some reports suggest that there is a very deep 
sorrow-already, and that much would be given by Germany 
and. Austria, by Turk⸗y and by Bulgaria, could they see 


‘reasonable justification for hopes that they will ever return 


to the highly favoured state in which they existed before 
the first shell was fired in August, 1914. 

The British and Allied determination, as grim as it is 
unalterably fixed, is that they never shall so return. 

But when the aggressor has been beaten to his knees and 
permanently defeated, shall we celebrate the Peace by a 


renewal of our old quarrels between Capital and Labour? 
We trust not, after all the sacrifice that has been mutually 


borne by both classes on the fields of blood and slaughter ; yet 
we shall still be a British Democracy—the war has not wiped 
that out of the national character; our relations will still 
be those of master and man; and whatever developments 
may take place altering parties and party -politics, there 
will still be motives and ambitions,-purposes and objects, 
bringing different classes and different minds into confl:ct. 
We wish we could agree with those who think that the life 
and death of the trenches are to have a subduing and a 
soothing influence which will outlast the very serious diffi- 
culties of demobilisation. There are millions for whom the 


only trench during these two years has been the factory 


at Home, and amongst these a “high wages habit" has 
been established; and hundreds of thousands, either 
throngh disablement or death, or the liking for. open-air 
life, will never return to factory life. A 
We need to remember that for many years prior to the war 
the workers were struggling and figbting periodically in 
individual trades—Aalmost incessantly if we consider all trades 
together—for concessions from employers, from Capital and 
from Industry. During the war these workers have been told 
almost to the point of weariness that they by their efforta are 
winning the war quite as much as the men with the fighting 
Forces. Is it to be supposed that they will forget that fact 
after the war when they renew their claims? Already the 
Voice of Labour has been letting us know in very clear tones 
that the fruit of former struggles, what are termed the rights 
of the worker, the better wages, the shorter hours, the 
improved conditions, must not be filched from them as a 
result of the war. Have they not had the definite promises 
of responsible legislators that they shall not be so robbed ? 
The inevitable economic consequences of the war, the 
inability of industry to carry all the burdens that it is 
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sought to impose, the effects of supply and demand upon 
employment, these and other factors may exert an influence 
in confection with the fulfilment of those promises when 
the time comes. But with all the softening influences and 
all the promises of ministers, human weaknesses will 
remain, and we shall be guilty of the gravest of errors if we 
count too much upon the approach of an Industrial 
Utopia after we are at Peace again, especially remem- 
bering that during the last two years, when we have 
been fighting for our lives against the enemy, there have 
been frequent rumblings of discontent in Labour circles, and 
disgraceful unwillingness in some parts of the country to 
rise to the occasion and increase the output of munitions of 
war and of ships. Even daring the last few weeks our 
newspapers have been reporting disaffection in many 
trades, and everybody knows that. Labour's eyes have 
recently been turned somewhat longingly in the direction of 
Australia and New Zealand, where wages are higher, where 
pensions are larger and are paid at an earlier age than here. 
Oae Labour spokesman has declared that if Labour swallows 
the Australian policy of Protection it will want these com- 
pensations in return. Other Labour men hold that they 
cannot have such rewards unless the economic position is 
rectified along Protective lines. 

We have, of course, no desire to exaggerate the possi- 
bilities of the situation, but manufacturers’ associations 
have not been slow to recognise the importance of facing 
the Labour problem as far in advance of demobilis ition as 
is practicable. -The Government has its committees 
studying the question, and Labour, through its organisa- 
tions, is éhgaged very seriously formulating proposals for 
securing the position of the working classes after the war. 
We give below some of the proposals that have been 
advanced, as we think it most necessary that those 
interested in industry should keep themselves informed 
respecting the policies, principles, and aspirations to which 
certain gections of the workers have announced adherence. 


In April the following programme was adopted by what 


is called the Triple Labour Alliance; this Alliance con- - 


sists of the Miners’ Federation of Great Britain, the National 


Union of Railwaymen, and the Transport Workers" 


Federation : — 


1. That any departure from Trade Un'on practioes which have 
been made to accelerate produc*ion and distribution shall terminate 
upon the resumption of peace. 

2. That all workers, whether men or women, who have been 
employed as substitates shall be on their disemployment, provided 
with other work at the standard living rates or with full main- 
tenance by the State. — 


3. That the Government b3 urged to arrange for the demobilisa- - 


tion of all those who have joined for the duration of the war in such 
a manner as shall lead to their gradual absorption into their civil 
oocupations. 

4. That all men desiring to do so shall be granted extended 
furlough on full Army pay and separation and billeting allowances 
in order to recuperate themselves at the end o? the war, 


5. That a registration bureau be set up with management powers l 


half of which shall ba Trade Union representatives appointed by 
the various Trade Unione with full executive power, in order to 
deal with the transition stage, and that men who had ssvered 
their connection with the Army who cannot procure employment 
shall be insured full employment by the State, | 

It will be observel that this Alliance is a very strong one, 
composed of organisations representing millions of workers 
whose oc2upation is vitally necessary for the maintenance of 
the industrial and ordinary life of the Kingdom. In (1), 
it sets up a claim for what has been promised under pressure 
of the most exceptional circumstances. Yet the fact 
remains that those who gave the promise on behalf of the 
nation have been loud in their condemnation of trade union 
practices because they meant limitation of output in the 
critical periods of war when we have been fighting for our 
lives and when the maximum effort of the nation was essential. 
Those who havestudied such industrial questions in peace 
time during the past 10 or 20 years, and feel some anxiety 
in regard to the industrial conditions that will follow the 
war, realise that deliberate limitation of output—in other 
words, trade union practices —is as heavy a millstone 
round the neck of manufacturing industry for peace-time 
development as it proved to be in the production of 
munitions of war. It is profoundly hoped that Labour will 
have seen the error of its ways for itself—we are all learn- 
ing lessons in practical experience in these trying days, and 


Labour, ready as it may be to fight for what it may call ita 
rights,“ must be induced to learn the seriousness of its 
responsibilities in relation to after-the-war production. 
Items No. 2 to No. 5 in this programme present demands 
which, of courae, do not err on the side of modesty ; there 
is apparently no bottom to the Empire purse! But these 
are points for the discussion of which the time is 
hardly ripe. The problem of demobilisation will call 
for anxious thought from the entire nation — from 
legislators, from industrial employers, and from labour 
organisations. To a large extent whatever after-war 
burdens are imposed will become a tax on industry, and 
the worker needs to learn that the burdens of ind 

must inevitably in the long run be passed on to the worker 
in some form or other, perhaps as unemployment consequent 
upon restricted business in some trades. Atthe moment we 
are not called upon to discuss these demands further; 
authorities have been appointed te investigate the prospective 
situation, ani their findings will give us a basis for dis- 
cussion in due course. It is announced that while the big 
combined organisation referred to has formulated the 
proposals given above, in other labour circles there is a 


disposition to investigate separately before adopting a 


programme. Fur instance, it is stated that a number 
of Trade Union leaders have appointed a Special Joint 
Labour Committee to report on labour problems after 
the war. It will consist of the following members, repre- 
senting the organisations named : — 

Trade Union ( ongress, —H. Goaliog, W. Thorne, M. P., and C. W. 
Bowerman, M. P. 


Labour Party. — G. J. Wardle, M. P., J. R. Olynes, M P., and 
J. R. MacDonald, M P. 


Workers’ National Committee.—Robert Smillie, A. Bellamy, and 
Sidney Webb. 

General Federation of Trade Unions,—Three members not yet 
appointed. 

Everything is to be gained by the most exhaustive 
study of the problems by Labour, espetially if while the war 
lasts, it can bring to its deliberations some of that spirit of 
the trenches about which we hear so much. It is to 
be hoped that in such deliberations the questions will 
not be viewed short-sightedly. The rights and the. best 
interests of Labour will be more permanently safeguarded 
if the problems of national industry and trade, and their 
bearing upon employment and unemployment, are carefally 
and sympathetically: studied as a whole. Labour and 
Capital both need to take a long view in the critical inquiries 
and negotiations that should lead on to reasonable com- 
promises in the interests of the entire Empire. To 
advance extravagant demands without due regard to the 
question of national trade policy, and to the need for pro- 
tecting ourselves in some way or other against the outside 
aggressor, if and when he resumes his characteristic trading 
methods, will be a hindrance to peaceful and satisfactory 
inquiry. 

We are sympathetically drawn by some patte of the 
programme of the British Workers’ National League, whose 
recent magnificent initiatory meeting at Queen's Hall was 
addressed by Mr. W. M. Hughes, the Prime Minister of 
Australia. The avowed objects of this League are : — 

1. The application of the War's emphatic lessons (1) that Com- 
petition and Private Profit-Seeking lead to Waste, Inefficiency, 
Fraud, and National Disunion ; and (2) that the fall Expansion 
and National Use of National Resources in Peace or War absolutely 
depend on the National Control of Vital Iadastries under the joint 
management of administrative and manual workers in the interests 
of the whole nation. 

2. The establishment on a democratic basis of defences adequate 
to the Empire’s security, by the recognition of every citizen's duty 
to defend the life of the State. This naturally involves the State's 
reciprocal duty to guarantee the citizen's right to live—that is, 
the right to work at a full living wage. ° 

3. The Federation of the British Free States under a governing 
council, representing all portions of the Empire, for the direction 
of Imperial and Foreign policy. 

4. The modification of our international commercial policy, 
with a view to the political and economic defence of the B-itish 
States and their Allies. 

5. Educational reform on a national scale to secure greater 
technical efficiency combined with more democratic general access 
to knowledge. 

6. Drastic agricultural reform to secure the full solentific 
development of the land in the national interest, with especial 
regard to the employment of ex-soldi:rs and sailora  . 

7. The realisation of free democratic government based on 
Universal Adult Suffrage, instead of the actmal Government by 
caucus and money: power. 
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We do not propose to comment upon all the planks in 
this platform — they do not fall immediately within our 
industrial scope; but No. 4, relating to the future com- 
mercial policy of the British States and their Allies, was the 
one point upon which the speakers were unanimously 
emphatic, and the one which the vast audience vociferously 
cheered again and again. Making full allowance for all the 
5 would be cast around the proceedings by the 
presence of a Labour Prime Minister from the Autipodes, 
who had come Home to strike a definite note when so many 
other voices were weak or silent, we have to say that 
the definiteness and strength of the speeches of Labour men 
left no room for doubt about their enthusiasm for an 
imperial Labour policy such as Mr. Hughes has been urging 
all along. To our mind, so far as British Labour Trade 
policy is concerned, the speech of the chairman, Mr. Hodge, 
M.P., was as important as that of Mr. Hughes. In brief, 
both of them recognised that the workman cannot expect to 
secure higher wages and to realise the ideals of a healthy 
and virile population unless the manufacturer knows 
where he standg." It will help us to understand the 
importance of this movement, in relation to those of other 
Labour sections which condemn anything in the nature of 
an economic war with Germany, if we give the names of the 
men who are more prominently associated with the Leagus: 

Chairman, —AÀ. M. Thompeon. 

Hon. Sec. and Treasurer.—Viotor Fisher. 
[To whom all communications should be addreased at 22, 
Backingham Street, Adelphi, W. O.) 

Assistant Hon, Sec.—Icene Fisher. 

Chairman Organisation Cummittee.—J. A. Seddon. 

Vice-Presidents.—Right Hon. W. Abraham, P. O., M. P., Right 
Hon. W. Orooks, P. O., M. P., Caarles Duncan. M. P., John Hodge, 


N. P., James O'Grady, M P., C. B. Stanton, M. P., S:ephen Walsh, 


M. P., A. Wilkie, M. P., H. d. Wells. 


The Queen's Hall meeting is to be followed by similar 
big gatherings organised by the League; these are to be 
held in different centres of the provinces, stimulating or 
focusing the opinion of Labour. 


(To be continued.) 


G.E.C. CADET CORPS. 


IN most of the large and industrial concerns in the country con- 
siderable numbers of youths, between the ages of 15 and 18 years, 
are employed. Many of them have been Boy Soouta, and, if they 
are given £ho requisite encouragement, they will takean active part 
in making themselves fit for military servics when they reach the 
legal age for enlistment. It is however, desirable that the 
encouragement take the form of practical support from their 


by the company without charge. What might have proved an 
insuperable difficulty in the formation of the Corps has thus been 
removed by the generosity of the company. ! „ e 

The first Corps is oommanded by Captain E. A. Joyce, who has 
on his staff First Lieut. A. V. Cannon, and Seoond Lieut. W. F. 
Arnold. We reproduce a portrait of these officers herewith. This 
Cadet Company is attached to the First Cadet Battalion of the 
Sussex Yeomanry and is 112 strong, consisting of two platoons. 
Khaki uniform is worn, and both officers and men are reoog- 
nised by the War Offi»e. 

The training is given in accordance with the 1914 Infan 
Training R:gula*ions, and w understand that the Corps, although 
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OFFICERS OF THE G,E.O, CADET Corps. 


1 


it has been in existence a oomparatively short time, is already 
displaying marked ability. We gather that the cadets are put 
through a regular course of shooting once a week at the 10 target 
range at the Cripplegate Institute. Squad and Oompany drill is 
undertaken on Friday evenings at the Institute, and on Saturdays 
the Corps, by permission of the Inner Temple Gardens’ Association, 
drill in the Temple Gardens, which should prove an ideal ground 
for the purpose. It will be seen, thsrefore, that the movement is 
proceeding upon " regular " lines, and that the training will be of 
immense value as preparatory work to that which will be under- 
taken when the Cadets come to be called up. | 


` 


THE G.E.C. CADET CORPS. 


employers, and. undoubtedly much good work oan be done to 
establish an active Cadet Corps among the youth of manufacturing 
undertakings and commeroial houses. We learn that Mr. H. Hirst, 
the chairman of the General Electric Oo., Ltd., has institute i the 
G. B. O. Cadet Corps (attached to the Sussex Yeomanry), which has 


. now been on an active footing for nearly two months, and which, 


we hear, is already at full strength." 
The uniform and equipment, comprising khaki tunios, breeches, 
caps, belts, haversacks and puttees, have been supplied to the Corps 


- - 


More than ordinary interest attaches to the Corps, because it 
has been brought into existenoe by the helpof the management of 
the General Electrio Co., who inform us that not only is the train- 
ing of inmense value in developing the physique of the lads, bat 
it contributes considerably towards increased efficiency in business 
by making them take a greater interest in themselves, by acous- 


toming them to discipline, by improving their manners, and last, 


but not least, by the eetablishment among them of esprit de 
corps. | 
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t 500 ft. The 3-in. weighs 350 Ib. and the (-in. 1,630 Ih 
NEW ELECTRICAL DEVICES, FITTINGS, — ipit, The io ep meiha ano db, aad af ber rb 


LAN petrol an hour. 
NOE n ge t * Holdfast” Lamp Guards. 


3 are introducing the patent lamp guard—the ‘‘ Holdfast "—for glow 
We illustrate herewith (fig. 1) an interesting development of the lampe, shown in fig. 8, consisting of a clamping collar, forming 
Humphrey gas pump, which, as our readers will remember, was _— rigid guard to the socket, from which is suspended a wire cage 


originally d to deal with water in bulk quantities to meet containing au internal spiral-spring oushion fixing the position of 

the requirements of waterworks and for similar duties. the lamp balb. Between cushion and guard there is a l-in. clear- 
The new-type of pump has been developed for small uses, which anoe which not only protects the lamp from jars, but keeps it at 

are, of course, much more numerous than the large ones, and at a safe distance from anything combustible. A special trap lock 

present two sizes, with power cylinders of 8 in. and 6 in. diameter prevents the unaut removal of the lamp. These guards 

pr a are made, The new pumpe work on a two-stroke have been in use 11 years and are guaranteed ; are designed 

_ eye for all lamp sizes from small carbon to 1,000-watt -Shaped 
The power cylinder at the top contains a piston, with the piston 1 lampe. l iii 

rod projecting through the SP yan and pups A a 3 € Verilux»? Glass. 

metal crosshead, circular in pe (shown resting on the cylinder i — 

head in our view). This crosshead is convected by side rods to a ' Verilux "is a new three-ply glass which has recently beea 


lower crosshead, which in turn is connected to the pump bucket Placed on the market by The GENERAL ELECTRIO Co., LTD, of 
in the pump at the lower end. The power cylinder has a me- London, designed to produce, in combination with 


chanically operated exhaust valve at its lower end, and, part-way npe pies us 5 5 ste 


next is a diffusing medium, and the outside layer is of clear glas 
to provide the neceseary "body" or strength. Light transmitted 
through this glass emerges as a precise imitation of caylight, and 
is free from glare. There is no restriction on the shape or dimea- 


Fig. 4.—Psgnpaxt Fr. 
TED WITH SPHERICAL 
" VERILUX" GLAM- 
WARE, 


Her Rev. 


Fic. 1.—HoMPHBEY Gas.Pump, Fid. 3.— HOLDFAST ” LAMP GUARD. 


up, a row of gas and air inlet ports. Assuming the piston to be at sions of the globes made for this purpose, but the beat results are 
the bottom of ita strok», wish a comp essed gas charge below, on obtained with the deep bo vl or the spherical types (fiz. 4), which en- 
ignition of the charge, the piston, with the crossheads, &>., and sure that practically all the rays are transmitted through the glass. 
pump bucket, is forced up —the basket forcing out the water Owing to the high effisienoy of the Osram and Osram-Atmos 
above it and drawing ia fresh water beneath through a foot valve. type lampe, the loss due to absorption by this glasa is, for all 

In the power oylinder the upstroks of the piston has compressed practical purposes, unimportant, but io any oe the commercial 
a charge of gas and air in the cylinder top and mixing chamber value of artificial daylight is so high that a slightly lower efficiency 
with which the ports communicate. The piston overruns the will not affect the popalarity of the “Verilux” glass. There are 
ports and the comprezsed charge then enters the oylinder, assisting many industries which, for want of such an invention, can be 
to drive out the burnt gases through the exhaust valve which has carried on for only a few hours each day during the winter 
opened in the msantims, Tae exhaust valve closes and the piston months; the number and variety of such industries is much greater 
with the weighty parts connected to it falls, compressing the new than most people imagine. In domestic and office lighting there 


charge again ready for the next stroke. is aleo a field whioh is worth cultivating. 
It will be noted that the pump movements are gas-cushioned, . 
but as a preosution a corrugated rubber pad is placed on the Small-Power Motors. 
cylinder head to cushion the falling crosshead if necessary. The BRITISH THOMSON - HOUSTON Co., LTD. of Rugby, has pat 


The explosive charge is ignited electrically, but under some on the market a series of motors of very small powers, for w 
circumst in2e3 the charge may ignite itself; if pre-ignition should the qualities of cheapness, effisiency, and reliability are claimed. 
occur it would only shorten the working stroke of the pump. One of them is illustrated in fig. 2; it will be noticed that the 

The water ends are made in various siz» to suit the quantity of field-magnet consists of steel laminationa, riveted together, and 
water to ba pumped, which becomes less as the head increases. forming the main frame of the motor, to which the malleable 
For instanoe, the 3-in. pump output varies from 9,200 gals. per end-shields are bolted. The latter contain the bearings and brushes; 
hour at 8 ft, head to 575 gallona at 172 ft. : the 6-in. pump output the bearings are fitted with grease cups on the underside, arranged 
vari:s from 46,800 gallons an hour at 12 ft. head, to 1,500 gallons for wick lubrication. The figure shows a D.C. motor (type &D., 
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4-H.P., 110 volte), but single-phasa motors are also made, very 
similar in appearance and construction; the sizes range from 2 
to 4 H.P, at 110 and 220 volta, 50 cycles 4.C. and Dc. The p.c. 
machines of type 8.D., up to 45; H. P., are shunt-wound, larger sizes 
oompound-wound. From 289 to y, HP., both 4.0. and D c. motors 
are designed with series characteristios, and have commutators ; 
the A. O. motors, type S. A., from 25 to 1 H. P., are of the split-phase 
induotion type, with the primary winding on the rotor, and the 
secondary on the stator; at full speed the starting. winding is 
automatically cut out of circuit, Carbon brushes are used in all 
cases, with fixed holders, 


Small:Shel] Inspection Lamp. 


Messrs, WARD & GOLDSTONBE, of Sampeon Works, Salford, Man- 
cheater, are placing on the market a small type of shell inspection 
lamp specially designed for inspecting small shell interiors. A 
feature of the lamp is that the guard protecting the bulb is only 
$ in. in diameter; a proportionately small bulb is used and is 
energised from a dry battery, the handle being fitted with & push 
contact so that current is not wasted when the lamp is not in use. 

A long length of flexible is provided connected to the battery ; 
the firm's “ Volex " 4-volt batteries give from 80 to 250 hours for 
intermittent use, 


LEGAL. 


HILL r. Jonn LTSAOET, LTD. 


Is the King’s Bench Division, on May 16th and 17th, Mr. Justice 
Bray and a special jury heard an action brought by Albert Edward 
Hill, an electrical fitter, against John Lysaght, Ltd., London and 
Bristol, to recover damages for personal injuries sustained, as it 
was alleged, through the alleged negligenoe of a servant of the 
defendants, who are a firm of ironmasters and engineering con- 
tractors, The defendants denied the alleged negligence. 

Mr. Vachell K.C., and Mr. 8. Duncan were for the plantiff, and the 
defendanta were represented by Mr. Olavell Salter, K. C., and Mr. 
Rsynor Goddard. 

The case for the plaintiff was that the defendants in July, 1915, 
were engaged on certain Government construotional work in the 
eastern counties in connection with a large shed with galvanised 
iron sides 300 ft. long, 100 ft. broad, and 50 ft. high, the work 


being very urgent. The task of putting in an eleotrical installa- ' 


tion was in the hands nf the firm of G. E. Taylor & Co., and it was 
by this firm that the plaintiff was actually employed. The 
plaintiff was employed running metal tubes over the building, 
eleotrical wires, and fixing fuseboards. While he was thus engaged 
working on a high s^atfolding, an employé of the defendante, who 
was higher up, dropped a heavy bolt which struck the plaintiff on 
the left forearm with great violence, causing a lacerated wound. 
He suffered from this for a long time and also from nervous 
troubles consequent on the injury and shock. The plaintiff gave 
evidenoe to bear out these statements, and denied that he was 
warned on behalf of the defendants against working on the elec- 
trical fittings while the men were working on the iron girders 
above. Other employés of Tsylor & Co., who were engaged with 
the plaintiff, deposed that no warning was given by any of 
defendante’ men as to danger overhead. 

ARCHIBALD LOWE, the foreman of Taylor & Co., said he always 
warned his men to look out for others above them, and he had on 
occasions found his men working elsewhere if they found the 
ironworkers were too close. 

Mr. CLAVELL SALTER, K. C., submitted that there was no 
evidenoe of neglígence against the defendanta. 

Mr, JusTICE Baay said that the case was very near the line," 
and he would hear the evidence called on behalf of the defence. 

MR. SALTEB, K.C., in opening the defence, said that the 
employés of Taylor & Co. were continually warned by the 
defendante' foreman of the danger of working beneath the men 
engaged on the iron work, but all the warnings were disregarded. 
Work of this character was necessarily dangerous, and thedropping 
of bolta, toole, &c., occurred without negligence. The evidence 
showed that the plaintiff was not bound to work at this spot; 
and Taylor’s men were continually warned of the danger of 
working under the men on the ironwork. He asked the jury to 
say that the claim against the defendants was unfounded, and that 
the real liability lay on the plaintiff's employers, Taylor & Co., 
or the insurance company by whom they were insured. 

Mr. GEO. CARPENTER, defendants’ foreman, gave evidence, and, 
in the result, the jury returned a verdict for the defendante, for 
whom judgment was entered, with costs. 


KNOWLES r. ELECTROLYTIC PLATING APPARATUS Co., LTD. 


On May 18th, the Lord Chief Justice, Lord Justice Warrington, 
and Mr. Justice Lueh, heard an appeal respecting the sale of a 
quantity of nickel anodes for eleotro-plating. The appeal was 
from a decision of Mr. Justice Bailhache, at Birmingham 
Assizes, and the parties to the proceedings were Mr. J. W. Kaowles, 
of Oldbury, and the Electrolytic Plating Apparatus Co., Ltd., of 
Birmingham. . 
Mr. Mappocks, for Mr. Knowles, explained that Messrs. 
Shaws, Ltd., of Willenhall, sold a number of nickel anodes to 
A. S. Smith & Sons, of Waleall, and they resold them to 
the Electrolytic Plating Co, The last-named firm sent, at the 


request of Mesers. Smith, a cheque for £105 to Messrs. Shaws, 
and the cheque passed to Mr. Knowles, a debenture-holder of 
Messrs. Shaws. The Electrolytic Co., finding, as they alleged, 
that the anodes were of no value, stopped the cheque. Mr. 
Knowles at once took legal proceedings on the cheque, alleging 
that having received value for the money the Electrolytio Co. 
could not legally stop the cheque. The Electrolytic Co., however, 
counterclaimed for breach of contract with regard. to the anodes, 
but Mr. Knowles contended that having received the articles from 
A. B. Smith & Sons, the remedy of the Electrolytic Co. was against 
that firm and not against him or Shaws, Ltd., at all. Mr. Justice 
Bailhache held for Mr. Knowles on the counterclaim by the 
Electrolytic Co., and for the last-named company on the claim by 
Mr. Knowles. Oonsequently, both parties appealed. 

Their Lordships, on Friday, dismissed both appeals, with coste. 
The Lord Chief Justice said that to succeed Mr, Knowles would have 
to show that Shaws, Ltd., supplied nickel anodes, whereas it seemed a 
fact that what they sold to Messrs. Smith was scrap nickel. Con- 
sequently, the Electrolytic Co. did not receive value, and were 
entitled to stop the cheque. On the other hand, to succeed in their 
counterclaim against Shaws for alleged breach of warranty, the 
Electrolytic Co. would have to prove that Messrs. Smiths bought 
the nickel as their agents. Seeing that it was a well-known fact 
that the Electrolytic Co. could only use anodes containing not less 
than 96 per cent. of nickel, it seemed improbable that Messrs. 
Smithe, had they acted as agents for the Electrolytic Co., would 
have bought for their principals sorap nickel containing 91 per cent. 
of nickel. Consequently, Messrs. Shaws could not be sued by the 
Eleotrolytio Co. for breach of warranty. 


SCOBIE v. L. C. C. 


BEFORE Mr. Justice Bray, in the King’s Bench Division, on May 18th’ 
a special jury awarded Private Stewart Homer Scobie, a Canadian 
soldier, £500 damages against the London County Council, Plantiff, 
formerly a horse trainer at Saskatchewan, joined the Canadian 
Expeditionary Force, and was wounded in France. On October 
llth, 1915, just before midnight, while crossing the Kennington 
Road, he was knocked down by one of the defendants’ tramway 
cars, receiving such injuries that his right arm had to be 
amputated. 


MuNITIONS CASES. 


AN important ruling was given at a sitting of the Oldham Muni- 
tions Tribunal last week. A firm of electrical instrument makers 
charged an employé with having failed to work regularly and 
diligently on April 19th and following days. On April 18th the 
man applied for a leaving certificate, so that he could return to 
the mill, but his application was unsuccessful. He had not been 
back to his work since. The man now said he had not been at his 
work since April 5th, and had been out of work the full six 
weeks allowed under the Act before he could take another situa- 
tion. The Chairman (Mr. James Hodgson) consulted with the 
assessors, snd then announced that, in this case, an important 
point had been raised as to whether a man who left his employ- 
ment with no intention of returning, was liable to a penalty, in 
addition to the punishment he voluntarily incurred by the loss of 
six weeks’ wages. It was a point of law, and, accepting the man's 
statement that he had not worked since April 5th, he held that 
there had been no infringement of Rule 2, because he was not 
working on April 19th, the date on which he was charged with 
having failed to work regularly and diligently. No further penalty 
could be enforced, or the man would be penalised twice for the 
same offence. The case was therefore dismissed. 

At the same Tribunal an electrical firm charged a youth with 
having neglected his work. It was stated that the foreman had 
had nothing bat trouble with the youth, and what the latter 
really wanted was to leave his work and go into the Army. The 
firm could not commend his conduct, but believing that discipline 
would do him a great deal of good they were prepared to let him 
go into the Army. The youth now stated frankly that he had 
been asking the foreman for months if he would allow him to 
join the Army, but he had always refused. He was willing to join 
now. The firm's representative said the youth's conduct had been 
such that they would not be able to offer him a situation after 
the war, nor could they guarantee the allowance which they 
usually paid to dependents. The case was withdrawn, and the 
youth was sent off with the good wishes of the chairman of the 
Tribunal and also of the firm’s representative. 


A Peculiar Line Trouble.—The operator in a sub- 
station connected with a long-transmission line recently noticed 
that his lightning arresters were discharging regularly at short 
intervals, Since it was a clear day, and there was apparently no 
trouble on the line, he was at a loss to know the cause of the dis- 
turbance. The line was, however, inspected, and after going out 
from the etation a distance of 19 miles, it was found that the 
galvanised-iron ground wire above the line had slacked off and 
was swinging in the wind. Every few minutes it would swing 
over within spitting distance of the line and cause a surge which 
resulted in the discharge through the lightning arresters in the 
sub-station 19 miles away. This is one example of the peculiar 
ways in which surges may manifest themselves, and travel along 
the line.— Electrical World, 
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(a) Cost of looping-in ring-main cable, auxiliary cables, 

and consumer's sub-station equipment 

(b) Cost of laying branch cable and auxiliary cables, 

building and equipping switch-house, and equip- 

ping consumer's sub-station ͤ— A 
(e) Cost of laying branch cable and auxiliary cables, 

link box, and equipping consumer's sub- station 53 

The percentages are calculated for underground cables in 
each case. In the case of (a), overhead transmission is not 
admissible, as the expense of a double line built in accord - 
ance with Board of Trade requirements and accepted modern 
practice would show to very little advantage compared with 
underground cables laid in a common trench. Overhead 
transmission is, however, often quite admissible in the case of 
(b) and (c), and if adopted would make the percentage cost 
of these two methods still more favourable. . 

These figures show at once the economy in first cost in 
using branch services controlled from an extra-high-tension 
link box at the point of junction. The results achieved with 
tbese boxes have been uniformly successful. 

Specifications and preliminary sketches clearly defining the 
functions and conditions to be met, were submitted in 1907 
to the principal manufacturing firms throughout this country. 
At that time the application of link boxes to 11,000-volt cir- 
cuits was considered to be so daring that one or two firms 
declined to tender. Fortunately, however, Messrs. Siemens 
Bros. submitted a design which clearly fulfilled all the require- 
ments of the case, and which provided, in the author's opinion, 


SERVICE BRANCHES FROM EXTRA-HIGH- 
* TENSION CIRCUITS. 


100 


By D. M. MACLEOD, M.I.E.E. 


(Abstract of paper read before THE INSTITUTION OF ELECTRICAL 
ENGINEERS at Glasgow.) 


WirrH the rapid growth and development of power supply from 
central stations generating and delivering alternating current, 
the problem of an efficient and economical mains lay-out has 
become of paramount importance. Every method must be 
tried to reduce to a minimum the outlay involved in feeder 
and network extensions, compatible with reliability of supply. 

The ring-main:8ystem of distribution possesses undoubted 
advantages, one of the most important being that supply can 
be maintained to all consumers even though a fault should 
occur at one point on the ring circuits. To achieve the best 
results from this method of distribution it is essential that 
some system of balanced protective gear should be installed. 

When a supply is required for a large power consumer, there 
is seldom any question as to its being obtained from or in- 
corporated with the nearest available ring main, even should 
the consumer’s works be situated some distance therefrom, as 
the importance of the supply on the commercial as well as 
or the engineering side is such as to justify the capital 
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expenditure involved in iooping-in the ring-main circuit and 
providing the necessary sub-station and balanced protective 
equipment. 

some cases, however, a comparatively small supply for 
an isolated works may be all that is required, or the return 
to be expected is totally inadequate to justify the heavy out- 
lay that would be entailed in looping-in the ring-main cables. 
Under these circumstances the supply authority requires to 
exhaust every possible economical method of distribution in 
order to fulfil its obligations and ensure, at the same time, an 
adequate return on the capital employed. 

In a number of cases the power supply required is too small 
t^ justify the cost of even a single branch with switch-house 
and consumer's sub-station equipment. Such cases can often 
be met, however, by the installation in lieu of the switch- 
hcuse of an extra-high-pressure junction box; this course has 
been successfully adopted by the author during the past eight 
years. 

The following table gives some indication as to percentage 
cost of various methods of delivering a supply of, sav, 100 kw. 
t.) a point distant, let us assume, one mile from the line of 
route of a ring-main cable, it being understood that the point 
of supply is so far removed from any transforming station 
that a low-tension service line is not considered to be econom- 
i^slly practicable. 


~ 


Fic. 2. 


a reasonable margin of safety both as to the insulation of the 
cvirent-carrying parts and as to the safety of the operator. 
The design submitted was, subject to a few modifications, the 
ene finally adopted by the power company with which the 
author is connected. l , "n, 
Ihe general arrangement of the link box is shown in fig. L 
Each main and service cable is Drogen into the box in such 
a manner as to leave no doubt in the mind of the operator 
a3 to its identity. This very important feature 1s frequently 
overlooked in link-box design. All disconnecting boxes should 
en body in their design their own diagram of connections, 
thus leaving no doubt as to the route and purpose of eac 
cuble entering them. : 
The link box consists essentially of a rectangular cast-iron 
box in three portions, so arranged as to facilitate assembling 
and jointing. The internal fittings consist of a number of 
porcelain cells, one for each cable core. Details of one 
these cells are shown in fig. 2. Through the bottom of the 
celi pass two studs, one of which is in metallic contact with a 
bus-bar (a), and the other is directly connected with one ¢ 
the cores of the cable. To these studs are attached two mam 
contacts, b b, and these again are connected together by 
means of a removable link c. The porcelain cell 1s of a suit- 
able depth to provide for the link being immersed in oil 
Each cell is provided with a glass cover, and in the centre of 
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each link is à screwed hole into which the operating rod is 
screwed for the removal or insertion of a link. These cells 
are assembled in groups corresponding to the number of 
phases, and they are embedded in the box compound with 
which the greater portion of the cast-iron box is filled. 

Referring to the cast-iron box itself, the bottom joint passes 
through the main cable ponds and the faces are machined 
and fitted throughout. This arrangement provides the maxi- 
mum of accessibility, in that it allows of all.the cable cores 
being set into position and jointed up before the box is 
finally assembled, and when this is done nothing remains but 
oon to wipe the lead of the cable to the brass glands of 
the Dox. 

The complete jointing of one of these boxes occupies too 
much time to permit of all the work being done at the site. 
Obviously the ring circuit would require to remain open all 
the time this work was being carried through, and that being 
so, the risk has to be taken of another section of the main 
opening under fault conditions, thus endangering supply to 
a more or less extensive area. This difficulty is got over by 
jointing into the link box short lengths of cable of the 
required sectional area. After assembly the box is transported 
en bloc to the required site, where two or more cable jointers 
make the requisite straight joints in the minimum of time. 

These boxes are not intended to break load, but simply to 
disconnect a line under pressure. In one or two cases of 
emergency a connection has been both broken and made under 
lead, but the carrying out of this operation demands a cool 
head and a steady hand, the flash and noise when the circuit 
is either made or broken under these conditions being con- 
siderable. 
Special care has in all cases to be taken to eliminate any 
traces of moisture inside the box, and this is done by means 
of an exterior vessel containing calcium chloride. This vessel 
is directly connected with the box by means of a short piece 
of screwed tubing, so that the chemical can be renewed when 
required without the necessity of opening the box cover. 

In the construction of the box chamber, every care must 
he taken to exclude surface or drainage water. The chamber 
therefore usually consists of a shallow pit built of 9-in. brick- 
work on a 6-in. bed of concrete, this brickwork being sur- 
rounded by a 44-in. brick wall so placed as to leave a space 
of lin. or more between the two walls. This intervening 
space 18 filled with bitumen run in hot, and thus ensures a 
perfectly dry chamber under all climatic conditions. Care 

as also to be exercised to exclude moisture when opening 
the box, particularly in damp weather, this operation being 
carried out under a jointer’s tent. 

It has been found in practice to be quite feasible to take 
brench services off sections of cable controlled with balanced 
protective gear. At first eight it might appear that the taking 
off of such intermediate services would disturb the static 
lance. in the current-transformer secondary circuits. 
Theoretically this is undoubtedly the case, but when it is 
borne in mind that in actual practice the relays employed in 
«rnecüon with a balanced protective system are usually set 
for operating on a fault current of from 60 to 200 amperes, 
it will at once be apparent that there is an ample margin 
within which it is possible to give a branch supply without 
materially impairing the efficiency of the protective system. 
Ncvertheless, it has been found necessary to install a no-volt 
release at the supply or consumer's end of such service 
benches, as otherwise the static balance is liable to be dis- 
torbed in the event of any sudden fluctuation of voltage, 
caused, for example, by a fault on the external circuit. 

Supplies given off these service branches are subject to 
the disadvantage that they are liable to temporary interrup- 
tion if a fault should occur on that portion of the ring-main 
creuit off which the branch is tapped. This is, however, not 
à serious objection, as it is a simple matter to test out, dis- 
counect the f 
portion of the ring-main section. Obviously, it is in this 
connection that the disconnecting links are of special value. 
It will be readily understood that in a widely scattered 
dustrial area the field for such devices is fairly extensive. 
Branches are often extended from time to time for miles, 
ccrünuing from one point of supply to another, until in 
the ultimate course of development it is found practicable 
t) reconnect the far end either with another similar branch 
or with another point on the ying circuit, the branch ulti- 
mately becoming part of a subsidiary ring. The original box 
15 then withdrawn and a switch-house substituted in its 
plece. With development carried out in such a manner, it 
18 possible to make each extension on a minimum of capital 
outlay, the supply network by a process of steady growth 
being extended over a wider area to the mutual advantage of 
the industrial community and the supply authority. 

One of the chief sources of reliability is simplicity, and the 
author is a confessed advocate of the single-branch service 
as the most direct method of securing reasonable freedom 
from failure for all classes of supplies, except those the 
magnitude or importance of which makes inclusion on a 
nng circuit imperative. All such service branches should, in 
every case, be laid complete with the necessary auxiliary 
cables for a telephone service and pilot wires, so as to permit 
of the steady development of the branch in the direction 
alieady indicated. 

It ig, of course, not contended that these link boxes are 


applicable in every instance, but it is undoubtedly the case 


aulty section, and restore supply over the sound : 


that their use makes it possible to secure business which 
would otherwise be most difficult to negotiate. 

A demand sometimes arises for small lighting and power 
supplies for farms or residential property along the route 
of overhead transmission lines. There is a growing tendenc 
to make the granting of wayleave facilities, especially throug 
residential estates, conditional upon the giving of a lighting 
supply to the owner’s house. Where such a condition has 
been imposed it can be very readily met in the case of a low- 
tension transmission line, but in the case of an extra-high- 
tension transmission the solution is not so simple. The author 
has met the difficulty by using small pole-type transformers. 
The reliability of transformers of this type has been fairly 
well established. No effort should be spared to create and 
develop a demand for electrical energy on the part of the 
small power consumer. No scheme of electrical power distri- 
bution may be considered complete which finds no place in 
it for the small trader or the ambitious workman who desires 
to become his own master. Only by such means can an 
appropriate place be found for electricity in the service of 
man. | 


DISCUSSION. 


Mr. MITCHELL said he was in complete agreement with the 
author; the taking of branches off high-tension loops was now 
recognised as quite good practice. The N.E. Coast system 
did not use these junction boxes, but a large proportion of 
the system was on 20,000 volts, and junction boxes would not 
be so satisfactory at that pressure as they were at 11,000 volts. 
In Glasgow, following the Clyde Valley Co.'s lead, they had 
used these junction boxes for some years. They had eight 
working and another was being put in, and they gave com- 
plete satisfaction. They had not had to open these boxes in 
an emergency during the whole time they had had them 
in use. In the diagram shown in the paper the positions of 
the bus-bars were in proper sequence, but he thought the 
bus-bars on phases one and three should be kept always to 
the outside of the box for the sake of getting longer bends on 
the cores to the cable terminal contacts, which would then 
be towards the inside of the box. With regard to the identifi- 
cation of the bus-bars, he had thought of fixing a piece of 
porcelain to each bus-bar which would project up through 
the compound, and so identify the bar; they had not found 
assembling in a workshop a great success. They could put 
down a box with all the tails laid out in a country road, but 
in a crowded thoroughfare this was not possible. They had 
always to contend with gas and water pipes, and when all 
the tails were connected they might have to thread under- 
neath these conduits, which subjected the cables to severe 
strains. He did not quite agree with the author with regard 
to the time lost in assembling a box in situ. It was not neces- 
sary to interfere with the loop until they had got the tails 
laid out; they had the tails which would ultimately connect 
the loop laid alongside the main cable, and after MED 
was connected up it was easy to shut down the loop section an 
make these two joints, and all the time during chick the sec- 
tion was dead was that necessary for making the joints. With 
regard to the earthing of the cables at the box, he thought it 
was most desirable that facilities should he provided so that 
that could be done. Say that a fault existed on the branch 
leading from the box. The links would he drawn in the box 
on that cable, but the bus-bars would be kept alive. After 
the faults had been located it was likely that a joint or joints 
would require to be made, and it was then desirable that 
the faulty cable should be earthed if possible in the box, and 
at the other end also. The jointer’s mind was at rest if he 
knew the cable was earthed at both ends. He showed a very 
simple and safe device which enabled this earth connection 
to be made in the box. This was done by substituting for the 
lid of each cell another lid of porcelain with a fitting attached 
which when the lid was placed in position made contact with 
the cable terminal contact. The fitting was connected on the 


‘outside of the lid by a length of insulated conductor to an 


earthing stud on the side of the box. The use of this device 
made the identification of the bus-bars all the more important. 
Also, the cable terminal contacts must be got at when identi- 
fying the phases preparatory to making the joints, and this 
would be a dangerous proceeding with the bus-bars alive 
unless the tester was absolutely clear as to the position of 
the live terminals. The use of this earthing connection 
enabled the phasing to be carried out in perfect safety. As 
to the advantages of the use of calcium chloride, his firm had 
not used that, and had not, so far, had anv trouble through 
not using it. He asked whether the nuthor had had any 
trouble due to the covers of the cells being made of glass. 
They had found a number of the glass lids broken, due to 
temperature change, when they had gone back to the boxes 
scme time after they had been put in place. He thought that 
in future the glass lid might be replaced with a porcelain lid. 

Mr. WM. Natrn said that when he first learned, five years 
ago, that such boxes were in use he considered that their 
operation would cause the staff grave concern, but during 
that period not a single failure had occurred. The author 
had stated his opinion that ''all disconnecting boxes should 
embody in their design their own diagram of connections.“ 
There was no doubt that this was a point of paramount 
importance. not only in the desien of junction boxes, but also 
in the switchgear lay-outs in the sub-stations. Stonework 
partitions between feeders should differ considerably from the 
stonework partitions between the phases of the same feeder; 
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isolating links should be placed immediately over and under 

the oil switches they controlled; remote-control bodies should 

be arranged symmetrically opposite the oil switches, and 

E Reny the whole design should be arranged on its own 
agram of connections, as the author pointed out. 

The CHAIRMAN (Mr. D. A. STARR) said that in a diagram of 
Canadian transformers shown by Mr. Macleod, these were 
enclosed with housing around. He did not think there was 
any Board of Trade regulation which insisted on such enclo- 
sure. He had seen thousands of these transformers in Canada 
for pressures much higher than the 11,000 volts which was 
used by the Clyde Valley Co., and these transformers erected 
on poles had no cover or housing whatever. 

Mr. J. K. SrorHERT recalled some experiences. In 1890 he 
had to do with laying mains for one or two towns; it was 
before the days of oil-immersed transformers. They put 
the transformers in street boxes, and had a good deal of 
trouble due to dampness. They got over a good deal of the 
difficulty by using receptables, and tried calcium chloride and 
caustic soda, ultimately preferring the latter. The heating of 
the transformers inside the box rendered it difficult to keep 
the joints intact, and the joints shown on the screen would 
never have done. They had to use thick flanges and good 
jointing material to keep the joints damp-proof. They put a 
special gauge inside to find out the pressure. 

Mr. R. A. Brown asked the size of the pit and the con- 
taining box for these transformers. 

Mr. H. T. Burton stated his conviction that the develop- 
ment of the H.T. service lay in the overhead link. When the 
inconsistencies both of our wayleave laws and out legislature 
were changed, the American system of lattice poles, over- 
head switching apparatus, and overhead transformers would 
be as common on our highways and railway lines as telephone 
lines were at present. Overhead transformers were in more 
common use in the South than in Scotland, and four years 
ane he supervised work on a 6,000-volt 50-K.v.a. transformer 
which was mounted on a four-membered pole without weather 
protection, and gave satisfactory service. 

Mr. MacrEop, in reply, said he would not like to put for- 
ward those boxes for use with 20,000 volts, though he had no 
doubt that it would be a omparantely easy matter to alter 
tbem to suit that pressure. e would adopt the apparatus 
Mr. Mitchell had brought forward in connection with his work. 
He had had no experience with the cracking of covers, and 
could only suggest that the two pieces of glass had been 
screwed up too tightly. As to the suggestion of the chairman 
that housing was unnecessary, his experience was that the 
white porcelain boxes proved too great a temptation to stone- 
throwing boys when left exposed. The protecung frame was 
4 ft. square, and the box chamber was flush with the inside 
of the frame, the depth being 16 to 18in. He would have 
no hestitation in putting in an equipment of pole switchgear 
provided he was satisfied on the point of design. His view of 
the Merz-Hunter protection as applied to overhead construc- 
tion was that it was likely to cause more trouble than it 
would prevent. In the Merz-Hunter system, where they 
duplicated conductors they doubled their troubles by doubling 

eir insulators. A common insulator was now being used 
to meet this objection. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
tha following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's nume and address in our posses sion, 


Economy in the Use of Coal. 


In your Notes of May 12th you refer to the letter 
issued by the Board of Trade to gas and electric lighting 
undertakings, calling for their assistance in reducing the 
household consumption of coal by 10 per cent. 

Perhaps it has not occurred to the Board of Trade that a 
very considerable economy in fuel consumption can be effected 
by a general change-over from the use of gas to electrical 
energy for illuminating and power purposes. 

The output of gas per ton of coal varies from 10,000 cu. ft. 
to 13,000 cu. ft., according to quality of coal and the retorts 
employed. A 66-C. p. burner will consume 4 cu. ft. of gas 
per hour, therefore one ton of coal will supply light, under 
the most favourable conditions of plant and fuel, to 3,950 
60-c.P. burners. 

By employing electricity as the lighting agent, under the 
best conditions of plant and fuel not more than 3 lb. of coal 
per unit of energy supplied need be consumed, therefore one 
ton of coal will produce 747 units of energy, or 747,000 watts, 
and 11.318 one-watt lamps of 66 C. p. each will give 34 times 
the light obtainable from 3,250 66-c.P. gas burners; i.e., by 
using gas for illuminating purposes 3} tons of coal are used 
to every single ton necessary to produce an equivalent illumi- 
nation by the use of electrical energy, by which 70 per cent. 
of fuel can be saved. 

By using half-watt lamps the proportion of fuel consumed 
is one to seven. 

But a greater field for economy presents itself in the use 
of power. 25 cu. ft. of gas per H.P. is a fairly moderate esti- 


mate for gas-engine consumption, compared with 746 waits 
by the use of electrical energy. 

One ton of coal will yield 520 nH.P.-brs. by the use of gas and 
1,000 R. P.-hrs. by the use of electricity, which shows a saving 
of eb proximsie 50 per cent. in coal consumption. 

Perhaps steps could be taken to bring these facts to the 
notice of the Board of Trade, with the assurance that ever; 
electrical engineer will readily assist the Government to brin; 
about this enormous reduction in coal consumption provided 
the Government will assist the engineers in obtaining adequate 
supplies of fuel and machinery to achieve the desired object. 


J. Horace Bowden, 
Borough Electrical Engineer c Manager. 


Electricity Works, Poplar, May 16th, 1916. 


Faults in Bitumen Cables. 


The opinion of others would be welcome on the followin; 
problem. About eight years ago three bitumen cables were 
drawn into a 3-in. earthenware duct, the conductors bein; 
1 in., .1 in., .075 in. Voltage across outers 440 v., continuous 
current. The positive cables have given trouble, while the 
negatives have not. In one fault the bitumen had disappeared 
at the fault, on one side of the cable, for a distance of about 
6 in., the copper being green and eaten through. The bitumen 
was in good condition in other parts, except that the braidin; 
was gone in a few patches. The duct is damp, but not 
excessively so. 

I wil be glad to hear from others who have had similar 
faults as to whether trouble of this kind is liable to spread 
rapidly or whether it remains local Also, if it is a good thin; 
to change the polarity of the cables, so that the. positive 
becomes negative and vice versa. Will such a change pre 
long the life of the cables, or will it bring their life to a 
sudden termination? 

Bitumen. 


Decimal Coinage. 


. Like all who have an eye on England's future I, too, am 
intensely interested in the decimal question. But why need 
Mr. C. Thorkelin bother further about the decimal mone: 
System? The problem has been solved for some considerable 
time by those far-seeing people the Esperantists. "Their seven- 
year-old system (recognised by the London Chamber of Con- 
merce) is based on the ''Speso," an imaginary coin whose 
international value is .05s., 1,000 speso = 1 spesmilo, tbe 

ractical unit; which is equivalent to 2s., 2m., 24f., and S 
orth. The method of pricing catalogues, estimates, &c.. is 
easy in the extreme. The contractor simply quotes in spes- 
milo or decimal fractions thereof, and that figure is compre 
hensive in all countries. 

May I here offer a tip to engineers who are receiving o 
sending money abroad? Let them send it through the Inter- 
national Esperanto Bank (it is connected with a big London 
bank, by the way), and their bureau de change losses will go 
down rapidly. This is not intended as a free advertisement 
for the bank in question, but a frank exposition of persona: 
experience. 

Herewith is enclosed a money table issued by the bank. 
giving the relative values of the spesmilo to various units of 
monetary systems throughout the world. 

I give this information for what it is worth, and hope tha! 
others may taste of the benefits which I myself have enjoyed 
for several years. 

I would gladly give inquirers any information or addresses 
of firms abroad who I know use the system. 


Alfred Bridges. 
20, Wilsons Road, Hammersmith, 
London, W., May 20th, 1916. 


[It is interesting to note that the unit 1 by the 
Esperantists corresponds with that which we have recom- 
mended in preference to the franc or mark, namely, 2s., one 
tenth of £l.—Ebps. Exec. Rev.] 


WAR ITEMS. 


Exemption Applications.—At Middleton, an electrician 
appealed for the exemption of two wiremen. One—an apprer 
tice with a mother and sister partially dependent on him— 
also appealed on domestic grounds, but he was ordered te 
report. The other man was granted exemption conditional 
on his remaining in his present occupation. 

At Ramsbottom (Lancs.), on May 18th, an appeal was made 
for a tramway depót foreman, and it was stated that he bid 
been employed at the depót since the local tramway syste 
was commenced. The cars would stop altogether. it w3: 
stated, if this man had to go. Exemption till August Ist was 
granted. E . 

At Chipping Norton, the Recruiting Officer applied for the 
withdrawal of certificates of exemption held by Mr. W. H, 
Hellyar (37), manager of the local electricitv works. grant^l 
under Regulation 48, sec. 6, para. 2B, and Geo. G. Bates (=, 
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electrical worker with the electricity company. Asked how 
many men were employed before the war, Mr. Hellyar replied 
that the number varied from seven or eight down to five. He 
now had only one other man of experience with Bates, two 
arprentices, and a opan, who assisted. There should be at 
least two on each shift, but he was now running with only 
one. There was a lot of mains work he had not ee able to 
touch ; in fact, there was work in this respect to occupy two 
or three months. He was now working with the minimum staff 
t» maintain the private supply of light, and he himself was 
dcing the mains work besides his own. The Tribunal allowed 
Mr. Hellyar's certificate to remain, but granted the appeal ag 
to Mr. Bates. 

Kingston-on-Thames Tribunal has granted exemption until 
August 31st to the head of the electrical department of W. H. 
Gaze & Sons, Ltd., who is largely engaged in carrying out 
installations at various munitions factories. 

Margate Tribunal has refused any exemption to a local elec- 
trician who claimed to be in a certified occupation. 


At Newton Abbot, the Urban Electric Supply Co. applied 
for exemption for a stoker as being in a certified occupation. 
The manager said it was impossible to get another man in his 
place. On a month only being granted, the manager said he 
should appeal to the County Tribunal. 


At Canterbury, Mr. H. E. Philpot, electrical engineer, 
applied for absolute exemption, and he was given a condi- 
tional certificate. He also applied for a wireman, Alfred 
Fassum, who is engaged on important electrical installations 
for the Government. Mr. Philpot said that he himself and 
Fassum had been scheduled for badges, but some delay had 
occurred in obtaining them. This case was deferred for a 
month in view of the badges arriving. 

At Exeter, on May 16th, Wippell Bros. & Row, engineers, 
of High Street, appealed for A. E. Wilson, the only qualified 
electrician left with the firm. Out of the staff of 27, 15 have 
gene. Exemption was allowed until July 31st. 

At Sutton (Surrey), an electrical engineer appealed for his 
19-year-old apprentice, whose indentures expire on September 
30th, and whose services he desired to retain in order to be 
able to complete contract work, eight employés having en- 
listed. The appeal failed. 

Beddington and Wallington Tribunal has granted a local 
electrical engineer, aged 36, exemption until August 31st. 

Nuneaton Corporation electricity department appealed 
for seven members of the staff. Three were temporarily 
exempted until September 30th i the others were given condi- 
tional exemption. ^ 

At Oxford, the Electric Light Co. appealed for exemption 
for Wm. Chas. Coates (26), stoker at the generating station 
for the public supply of electricity. It was stated that 16 out 
of the engineering staff of 40 had enlisted. Conditional exemp- 
tion as being in a certified occupation was granted. 

Messrs. Webster & Sons, electricians, Folkestone, have 
appealed for H. J. Vine, the only engineer left besides the 
foreman. Four months’ conditional exemption was conceded. 

Mr. J. W. Darby, an engineer at the Caterham electricity 
works, has been given conditional exemption. It was stated 
by the manager, Mr. Howard, that there were only two engi- 
neers to work the night and day shifts. 

At Torquay, on May 16th, Mr. Nisbett, manager of the 
Tramway Co., appealed for the chief clerk of the traffic depart- 
ment and an electrical fitter. The latter, it was stated, had 
been taken away once and placed in Devonport Dockyard, 
but he was released on an appeal being made. The chief 
clerk was exempted until September Ist, and the fitter was 
given conditional exemption. 

At the Hastings Tribunal an electric wireman and general 
electric repairer and an ironmonger’s manager were claimed 
by their employer, who stated that he had tried at the Labour 
Exchange for other men; over 20, or more than half, of the 
staff had joined the Colours. The case of the wireman was 
acjourned for him to be medically examined, and the other 
was given two months’ exemption. 


At the Blackpool Tribunal, on May 18th, a discussion took 
place regarding the employment of four young single men 
at Blackpool Corporation electricity works. Mr. Dunkerley 
said Mr. Furness, the borough electrical engineer, had made 
a statement to him about the men, and had explained that 
an Inspector from the Ministry of Munitions had been down 
and made application for badges for them. It was practically 
certain they would get them, but they had not received them 
yet. It was decided to ask Mr. Furness to attend and make 
an explanation at the next meeting of the Tribunal. 


At Chatham, on May 16th, the Chatham & District Tram- 
ways Co. applied for the exemption of three switchboard 
attendants and a car fitter. One switchboard attendant was 
given three months; the other claims were rejected. 

Mr. Frank Bailey, electrician, in the employ of the Burn- 
ham (Somerset) Electric Supply Co., Ltd., has been given 
total exemption. 

Before the North Devon Appeal Tribunal, on May 17th, 
Garnish & Lemon, of Barnstable, appealed for C. W. Cockram, 
electrician. It was stated that a war-serving badge had been 
obtained, but not yet received. It was claimed that the man 
was now under the Ministry of Munitions, and beyond the 
. jurisdiction of the Tribunal. The case was adjourned sine die 
provided the badge is received. 


tice, aged 19, sa 


The Middlesbrough Tribunal has refused exemption to 
Wilfrid Heal, electrician at the Grand Opera House, who 
pleaded that he had a wife, two children, a blind father and 
crippled mother dependent upon him. 


At Oldham, an electrical engineer sought exemption for an 
electrician and wireman. Prior to the war 10 men were em- 
ployed, and now there were three only, one of whom was 
over military age, and another had to’ report for service 
in July. Exemption until August was granted on business 
and domestic grounds. The same Tribunal granted exemption 
till July Ist to an electrical engineer and contractor with a 

artner. He urged that his business premises would have to 

e temporarily closed if he had to go. The employés of the 
firm had gone into the Army. 


At the Walsall Tribunal, on Friday, an electrical instrument 
moker who applied for exemption, explained that he was 
engaged in making electrical instruments required by the 
Government. Before the war 75 per cent. of these instru- 
ments were made in Germany. His partner knew nothing 
about the electrical part of the business, and if he (applicant) 
had to go it would have to close down. In reply to questions, 
applicant said there was only one other firm engaged in 
making these particular instruments. Six months’ exemption 
was granted, and the Chairman of the Tribunal observed that 
it was a trade which ought to be developed. 


At Barnstaple, on May 17th, Mr. Frank Bickford, electrical 
engineer, applying for exemption, stated that he was respon- 
sible for the upkeep of over 140 H. p. motors at various fac- 
tories, his business was solely dependent on his own energies, 
and the major portion of his capital was in the stock, while 
he had an extensive fitting business. The Military did not 
assent, on the ground that there were other electricians avail- 
able in the town. It was decided that Mr. Bickford, who had 
been passed by a local doctor for garrison duty only, should 
be re-examined by the Army Medical Board. 


At Rawtenstall, last week, an appeal was made by Mr. 
Stewart, tramways manager, for the exemption of a switch- 
board attendant who was unbadged. It was stated that 26 
men, some in responsible positions, had left. A badge for 
this man had not been applied for, because it was thought he 
was under military age. He was in his present occupation 
before August last year. The appeal was allowed. 


At the Grantown Tribunal, Mr. G. Anderson asked for the 
exemption of an electrician. Applicant had the contract for 
the lighting of the town, and the engineer had left with the 
Territorials at the outbreak of the war. 


At the Kingston Tribunal, Messrs. Offer & Sons asked for 
the exemption of their works foreman, who had charge of 
all the electrical machinery, and was responsible for setting 
out the joinery work. He was practically the key of the 
shop. Exemption granted to August 3lst. 


At the Aldershot Tribunal, Mr. Vertue, electrical engineer, 
appealed on his own behalf on the ground that if his men 
were taken he could not carry on the business. His partner 
was wholly engaged under the Officer-in-Charge, Electric 
Light, Aldershot Command, and he could not receive any 
help from him. Applicant was granted exemption until 
August 15th. Mr. Vertue also applied on behalf of an em- 
ployé, aged 32 years, Group 87, electric wireman and fitter, 
on the ground that if he were taken they could not carry on 
the business. They were the only firm of electrical engineers 
in the town, and were responsible to most of the biggest 
firms in the town engaged on Government work. Exemption 
until June 15th. 


An appeal was made at Drolysden by Messrs. Ashworth 
and Hadwen for their assistant electrical engineer, Mr. F. 
Hargreaves. He was allowed until May 31st only. 


At Winchester, a firm of electrical engineers appealed for 
the only wireman left, who does nothing but electrical work. 
Six months was granted. 


A Surbiton p pan engineer who appealed for his appren- 

id that he had lost all his men, and it was 
in. possible to replace them owing to the high wages obtained 
in munition works. No exemption was allowed. 


At Southwark, on Tuesday, Samuel Vousdon, of Ryan and 
Vousdon, porcelain and stoneware electrical insulator manu- 
facturers, applied for exemption. He was an ironmonger 8 
assistant before the war, but since the war began had started 
this business with his brother-in-law. The articles which he 
produced were made entirely in Germany before the war, and 
since they commenced business they had been inundated 
with orders for Government departments and private works. 
He was granted conditional exemption. 


Substitutes in Germany.—The annual meeting of the 
Verein Deutscher Elektrotechniker, which is to be held at 
Frankfort-am-Main early next month, is to be mainly devoted 
to papers on the subject of ‘‘ Substitutes for Scarce Electrical 
Engineering Materials, and on Experiences with such Sub- 
stitutes.” In connection with the gathering, an effort is being 
made to organise an exhibition of all the substitutes that have 
been brought into use since the commencement of the war, 
and in order to make it as complete as possible a general 
invitation to send specimens has been issued to all German 
electrical engineers. | 
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Dr. Rathenau. — On May 20th the Times“ mentioned 
the prospect of Dr. Rathenau, of the A. E. G., of Berlin, be- 
coming Minister of Finance in place of Dr. Helfferich, but an 
Amsterdam report of the following day gives that appoint- 
ment to Count von Roedern. 


Controlled Works.—The number of works now controlled 
by the Ministry of Munitions is 3,577. 


After-the- War Trade.—The ''Times" states that the 
Council of the Association of Chambers of Commerce have 
passed a resolution expressing the opinioh that the Board of 
Trade Committee on Textile Industries after the war is not 
sufficiently representative of the large producers. 


ea 

It is stated that the President of the Board of Trade has 
appointed Mr. Henry Sumnuiers to be an additional member 
of the Committee recently appointed to consider the position 
after the war of the iron, steel, and engineering trades. 


In the House of Commons Mr. Asquith said that according 
t; his information he could not accept as proved the state- 
ment that quantities of goods were being made and stored in 
Germany and America for the purpose of being dumped in 
the United Kingdom at the end of the war. The Govern- 
ment's expert advisers failed to find any evidence of this. 
The question of trade policy after the war was receiving, 
and would continue to receive, the most careful consideration 
ot the Government.—In reply to Mr. Hunt, who asked: Can 
we have any assurance that millions of our own people will 
not be driven back to the starvation wages of pre-war days? 
Mr. Asquith replied: ‘‘ How can I give such an assurance?“ 


To a later question by Mr. Hunt, asking for an assurance that 


we should have fair play in our own country and in the 
Colonies, the Press reports No answer was given.“ 


Speaking in the House of Commons, in the course of the 
dcbate on the second reading of the Finance Bill, Mr. Cham- 
berlain said (according to the Times report) we were using 
up capital for the purposes of the war at a time when neutral 
countries, happily for themselves saved from the struggle, 
were making enormous profits at the expense of the belli- 
gerents, and were able out of their profits to reorganise, ex- 
tend, and develop their business. He would not undertake 
tosay what was the exact measure of agreement which might 
be evolved among the various parties as we set ourselves to 
the work of reconstruction after the war. He would be a 
rash man who would undertake to say what were the limits 
of possible agreement. But one thing was clear—we could 
not leave the work of reconstruction to chance. There was 
no section which would maintain that we could pursue after 
out experience of this war the policy of laissea faire, laisser 
aller. It was common ground among people who were widely 
divided in the old days that the Government must come in 
t^ help, organise, and support, to see that the pivotal indus- 
tries of the country were to continue to exist, and that indus- 
tries which were vital, as we had found out, to the country, 
should not again be allowed to be crushed out, but should be 
maintained at least in so far as any one of them could be 
shown to be necessary to the full life and vital strength of 
the nation. Speaking for himself, he was not at a time like 
this or in the future going to consider himself bound to the 
exact measures which he advocated before the war, nor even 
to a rigid policy which in the circumstances after the war he 
might not consider the best. It would be a much better thing 
to get a system which any one of them might regard as im- 
perfect, but which might really form the basis of a national 
and Imperial policy for our political development hereafter. 
Any declaration of policy by the Government had better be 
made at the Paris Conference rather than now, before they 
had consulted with their Allies, or had their proposals before 
tem. The representatives of the Government at that Con- 
ference would go there unbound by any rigid school of 
economie thought of the one kind or the other—unbound by 
any specific fiscal policy which they had adopted in this 
country in the past or which some of them had advocated, in 
order to see in what way their common interests might be 
best pursued and strengthened. 


Prohibited Exports.—A supplement to the“ Board of 
Trade Journal" for May 18th, which occupies over 100 pages, 
and 18, therefore, larger than the normal issue of the 
“ Journal itself, brings together in convenient form the 
complete Prohibitions of Export in Force in the United 
Kingdom and in Certain Allied and Neutral Countries." Ex- 
port firins should find it of considerable assistance to them. 


To be Wound Up.—The Board of Trade has ordered to 
be wound up, under the Trading with the Enemy Amendment 
Act: — 

Tsaria, Ltd., 908, Tower Bridge Road. London. S. E.— 
Dealers in electric meters, &c. Controller. G. S Pitt, 140, 
Leadenhall Street, E. C. 


Trading With the Enemy. — The London Gazette“ 
for Mav 19th contains further additions to the list of persons 
or bodies with whom trading 1s prohibited in Argentina, 
Brazil. Chile, Netherlands Eust Indies, Nurwuy, Persia, Peru, 


and other countries. 


Rhodes Scholarships.—It is announced that the trustees 
of the will of Cecil Rhodes intend to apply for a Bill in Parlia- 
ment odd the Rhodes Scholarships at Oxford allotted 
to German subiects. 


P! D 


THE ELECTRICITY SUPPLY OF GREAT 
BRITAIN. 


In his reply to the discussion in London on his paper, read 
before the INSTITUTION OF ELECTRICAL ENGINEERS (reported 
in the ELECTRICAL REVIEW of April 2lst, p. 447), Mr. E. T. 
WILLIAMS, referring to Mr. Merz's remarks, said he thought 
the chief reasons why they had not made greater progress 
towards the ideal in electricity supply were that they had not 
ccusidered the problem from the standpoint of the country 
as a whole, and had lacked a central organisation to translate 
thecry into practice and co-ordinate effort. He was convinced 
that centralisation of plant was the ideal arrangement, and 
rnust come sooner or later. Mr. Merz's splendid achievements 
on the North-East Coast showed something of the possibilities 
of public electricity supply and the soundness of interconnected 
power stations with large units, 80 a saving in fuel of 
3) to 60 per cent. to be effected. He had come to the conclu- 
sion that it was the basis of organisation that required solu- 
tion, and they should not go to Parliament until they he! 
secured the support of the electrical profession in general and 
the electricity supply industries in particular. Their densely 
populated manufacturing districts required large power sta- 
tions at comparatively short distances apart, rendering inter. 
connection easy and inexpensive; no district in the wor, 
tuken as a whole, offered so favourable a field for a cheap and 
efficient electricity supply, and the remarkable load factor 
attained on the North-East Coast was due to the interconnec- 
tion of the stations in that area. In reply to Mr. Chattock, 
he did not agree with the nationalisation of electricity supply. 
knowing the disabilities under which Government depart- 
ments worked. Small economies often meant the difference 
between success and failure, and it was fallacious to suppose 
that because a manufacturer's costs for power were only 1 
per cent. of the total costs, it was of no importance to reduce 
the price of energy by 10 per cent. They should be indepen- 
dent of State finance; the proposed Electricity Board shoud 
raise money on the security of its assets for the erection of 
power stations, &c., and would work on a commercial footin;, 
paying interest and sinking fund, but not operating for profit. 
Mr. Chattock’s proposal to replace small stations by a bulk 
supply at once would raise powerful opposition to the scheme. 
Powers to grant wayleaves to electrical undertakers should b: 
entrusted to the Board. If they could go to Parliament as a 
united profession, backed by municipalities and electncity 
supply companies, with a sound, straightforward proposal. he 
believed it would soon become law. In answer to Mr. Hish- 
field, he had no intention of proposing to sacrifice the veste 
interests of either capitalists or engineers. By cheapening th: 
cost of electricity, not only the Danae: but also the capita 
and engineer, would be benefited. In view of the difficulties 
incurred, their past achievements were truly remarkable, but 
the. position of the industry was far from what it mizht be. 
as exemplified by the success of the North-East Coast syste. 
If they could be sure that the requirements of the countrs 
cculd be met without the Board having operating powers. be 
weuld agree that it should be only a controlling board; and if 
this question of dual powers became an obstacle to agreement. 
it would be better to give way on the operating question fur 
the sake of unity, and carry through the proposal for s: 
electricity board with controlling powers only. But h 
believed the interests of present undertakers could be pre 
perly safeguarded in the Act of Parliament by which th 
Board would be created, and the Board could be preventei 
from operating in competition with any existing undertakmt 
in that undertaker's area; if an undertaking misused its 
powers the Board could refer the matter to Parliament. If 
the Board had no operating powers it might mean a sentu: 
loss to present undertakers, as well as to agricultural distri: 
which undertakers would not care to supply; moreover, the 
Board would be unable to carry out pioneer work in th 
direction of gas-fired boilers, recovery of by-products, &. 
Parliamentary control would be ensured by the presence à 
a Member of Parliament on the Board, who would have v: 
answer for the Board in Parliament; a Government offi: 
might possibly be added to the Board as a further lick 
with Parliament. Mr. H. Faraday Proctor's energet: 
demand to get à move on was backed by a large num! 
of electrical engineers. There was a call for action, and tbe 
sooner they made their demands known, the sooner the rev 
era would commence. They should avoid widening the sv 
of the inquiry. and keep out any proposal with the woi 
‘Ministry’ in it. He agreed with Mr. Wordingham that it wa: 
important to avoid Government operation in electricity supri*: 
but Parliament. would never put extensive powers into th? 
hands of any other organisation than a Government departmen! 
or a Public Board such as that which he proposed. He w*: 
absolutely opposed to anything that would deal unfairly wit 
existing concerns. With regard to Mr. Roles's remarks, ue 
had great sympathy with the interests that he mentions. 
and knew it was useless to bring forward a scheme wh > 
ccuid not be supported by electrical engineers while remus- 
ing loval to their own interests. But he was satisfied tti 
with extended areas for distribution and an increased demmi 
due to lower costs, the importance of their undertasi c. 
would be much greater than at present, and the postion: > 
the engineers would be strengthened and improved. He wr 
comed Mr. Roles's suggestion of e to bring ir 
the scheme the ate stations which would not funn part c. 
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the ultimate scheme, in order to avoid the opposition of the 
engineers and committees or companies controlling them. The 
new electricity supply era would create such a large demand 
that consulting and supply engineers, manufacturers, and all 
connected with the electrical industry would find more open- 
ings, the engineers' status would improve, and their services 
would be at a premium. This home demand would react 
favourably on exports. On the other hand, if united action 
were not taken, after the war capital would not be attracted 
t» extend electrical operations, and the electrical industries 
would be badly affected. The more efficiently and economi- 
cally they organised the sooner the period of trade depression 
wculd be over. The Institution and the technical Press could 
render the greatest assistance by creating interest in the sub- 
ject and focusing attention on the main issues, and the engi- 
neers of medium and small undertakings could educate their 
ccuncils to advocate the proposed organisation. The trend of 
the discussion appeared to be favourable to a scheme on the 
Lasis of: interconnection of power stations for security of 
supply; reduction of costs; conservation of fuel; and co-ordina- 
tion of control, and the opportunity had arisen to advance a 
cause of great national importance. 
Replying to the discussion at Manchester (reported in the 
ELECTRICAL Review of May 19th, p. 575), Mr. WILLIAMS 
pcinted out that Mr. Robertson was mistaken in supposing 
that the proposed bulk supply system would be owned and 
operated by the State through a Central Board; the country 
was to be divided into six districts not for supply purposes, 
but for the purpose of control, an entirely different matter, 
and it was not proposed to place the control of any one of 
the districts in the hands of one engineer manager—the 
control would come under the Board as a whole. The engi- 
neer would manage only the property of the Board in his 
district, and not that of municipalities or companies. Any 
person, company, or body in the district could present its 
case directly to the Board if desired. The smaller generating 
plant would not be superseded until it had fulfilled its 
economic purpose—that is, until the cost of a bulk supply 
was less than that of running the plant and meeting the 
standing charges on it. The Board could withhold its approval 
for extensions or replacement of obsolete plant, where such 
a course would not be advantageous, but could not otherwise 
ccntrol the price charged for energy by local authorities or 
compel them to shut down existing stations. Contrary to Mr. 
Robertson's view, he held that this was the best possible 
time to deal with the problem. He welcomed Mr. Robertson's 
proposal to form subsidiary Boards, but urged the necessity 
of forming the Central Board first. In reply to Mr. Highfield, 
he thought it desirable that at no distant date municipalities 
which possessed powers to purchase the undertakings of com- 


panies should be called upon to adopt settled policies, so that ` 


there should be no period of uncertainty of tenure. The 
Board would probably discourage the taking-over of com- 
panies’ powers by municipalities so long as a cheap supply of 
electricity was ensured. He did not agree with Ald. Walker 
that the cost of site was immaterial; no item of cost was 
immaterial. In reply to Mr. E. K. Scott, the members of the 
Board would be paid, and would be expected to devote the 
whole of their time to the work of the Board. If, as Mr. 
Roles suggested, the Home Office, Board of Trade. or Local 
(Government Board opposed the scheme, the opposition would 
have to be met, and if it were insuperable he thought they 
ought to proceed with the Board with whatever powers they 
could obtain for it, and expand its powers later. He had had 
the subject of the paper under consideration for many years, 
and held that the inclusion of the many subsidiary matters 
touched upon in the discussion would create controversy and 
delay achievement. They should keep in mind the main 
issues, and deal with the subject in a businesslike manner. The 
agreement that something should be done somewhat on the 
lines suggested was more general than he had anticipated, 
and the profession would welcome energetic action on the 
part of the Council of the Institution. 


BUSINESS NOTES. 


Liquidations, — Re CEDES ELECTRIC Traction Co., 
LTD. 112, Great Portland Street, W.— The creditors and 
shareholders of this company (in liquidation) met on May 
19th, at the Board of Trade Offices, Carey Street, W. C., when 
a statement of affairs was presented showing unsecured liabilities 
£14,826 and assets valued at £3,992, after deducting 24 000 to 
meet the claims of the debenture-holders, The deficiency as 
regards shareholders is estimated at £47,834. Mr. H. E. Burgess. 
Official Receiver, reported that the company was formed in 1910, 
most of the issued capital being held by the Austrian Daim!er 
Motor Co., of Vienna. In 1911 an agreement was entered into, 
under which,in consideration of certain royalties, the Austrian 
company granted to this company the sole right to manufacture 
and sell their electrically-driven motor vehicles, In 1914 the 
financial position of the company became somewhat difficult, and 
an arrangement made for it and another business to be taken over 
by & new company was rendered abortive by the war. The com- 
. pany’s business had been carried on at a loss throughout: in 1913 
the books showed a loss of £7,000, in 1914 it was £7,395, and in 


1915 it amounted to £14,000. "The directors attributed the failure 
of the company to the fact that its resources were too limited to 
produce on a scale sufficiently large to be remunerative, but, the 
chairman added, there also appeared to have been some discord 
between the management in London and that in Vienne. A 
Receiver had been appointed on behalf of the debenture-holders, 
and the whole of the assets were in possession of that gentleman. 
The liquidation was left in the hands of the Official Receiver. 
Appended is a list of the principal unsecured creditors : — 


Lancashire Brass Foundry .. £80 Electro-Mechanical Brake 

Berham, T. ey a zs 23 Co., Ltd. .. is sf 23 

Dunlop Rubber Co. is .. 105 C. Churchill & Co., Ltd. 25 

"Rie" : a $5 86 Tramway and Railway 

Tudor Accumulator Co., Ltd... 1:9 World Publishing Co. .. 72 

Schenker & Co Se De 16 Direction der Disconto 

Geo. Adams os e - 19 Gesellschaft us .. 99,881 

Turner & Co. = T is 18 Austrian Daimler Motor 

Marryatt « Place.. vs E 16 Co., Utd. .. 2x 2s 2,5&9 

The Hlectric Vehicle . Es 12 J. Randell & Co. va wc 16 
„ London KFlectrie Wire Co. 44 British Insulated & Helsby 

Pict fords, Lt CC. x 12 Cables, Ltd. 7 ee 48 

T. Chatwin, Ltd. , zs dis 17 W. P. Thompson "a 85 14 

C. Macintosh & Co., Ltd. M 21 Johnson & Phillips, Ltd. .. 750 

Hart Accumulator Co., Ltd ... 158 J. Sankey & Co., Ltd. me 103 

Boynton, Dowsets & Co. s 25 Cooper Bros. & Co. Es 91 

Vickers, Ltd. Y RE m 18 Graham, Nicholson and - 

O. W. Burton, Griftiths & Co., Jones 9t 

Ltd. . 87 


Stamfo 4 Hill Palace Co., 
North Metropolitan Elec- 
tric Supply Co = 56 
GENERAL ELECTROLYTIC PARENT Co, Ltp.—A meeting is 
called for June 20th, at Widnes, to hear an account of the winding 
up from the liquidator. 

ACCESSORIES MANUFACTURING Co., LTD.—À meeting is to be 
held on June 30th, at 8, Queen Street, E.C., to hear an account of 
winding up from the liquidator, Mr. H. A. McCann. 

UNIVERSAL CHEAP CABLES, LTD.—This company is winding 
up voluntarily with Mr. H. E. Oldham, 30, Bush Lane, E. O., as liqui- 
dator. Creditors must send particulars by June 20th. 

M. & G. TRUCK AND ENGINEERING Co., Ltp.—Creditors should 
send the usual particulars to the liquidator, Mr. C. Cooper, 30, 
Moorgate Street, E.C., by June 20th, 

/ 


Bankruptcy Proceedings.—A. F. Hawonon, electrical 
engineer, Gusforth.—Jane 5th is the last day for sending proofs 
for dividend to Mr. C. Woollett, Official Receiver, 30, Mosley Street, 
Newcastle-on-Tyne. 

STEEL Bros, electricians, Ko., late of 206, East India Dock 
Road, E.—A sitting of the London Bankruptcy Court was appointed 
to be held on Tuesday before Mr. Registrar Linklater for this public 
examination. An order of adjadication had been made on May Sth, 
against Sidney Steel, trading as, or & partner in, the firm of Steel 
Bros. Mr. Egerton S. Grey, Official Receiver, reported that 
inquiries were proceedings with a view to ascertaining exactly 
who constituted the firm. The examination was adjourned. 


Sachscnwerk Licht und Kraft 
A. G., Dresden E v" ; 
Christopher Dodson, Ltd. .. 537 


Book Notices.—“ Annales des Postes, Télegraphes et 
Téléphones," Vol. 5. No. 1. March, 1916. Paris: A. Dumas. 
Price 12 fr. 

Pole and Tower Lines for Electric Power Trauemission.“ By 
R. D. Coombs. London: Hill Publishing Co. Price 10s. 6d. net. 

THE BRADSTREET Co., of London, E.C., have issued a pamphlet 
giving a summary of the failures in the United States and Canada 
in 1915, in comparison with those of previous years. 

Proceedings of the American Institute of Electrical Engineers.“ 
Vol XXXV. No. 5. May, 1916. New York: The Institute. 
Price 31. 

„The Principles of Apprentice Training." By A. P. M. Fleming 
and J. G. Pearce. London: Longmans, Green & Co. Price 38. 6d. 
net. l 


Trade Announcements.— Messrs. IKIN & EADS, 
LTD., announce that owing to the demand for their Quead electric 
fires, they have formed a separate company to control their 
electric heating department, which will be known in future as 
Qaead, Ltd., 47-57, Marylebone Lane, London, W. Telephone: 
Mayfair 3582.“ 


Catalogues and Lists. —MssRS. ScHoLEY & Co., 
LTD. 56, Victoria Street, London, S. W.—20- page illustrated 
pamphlet entitled The Economical Production of Steam, and 
giving an account of the principal features of the Taylor 
mechanical stoker and the Copes feed- water regulator. 

THE STENTOR ELECTRIC MANUFACTURING Co. (Ixc.), New 
York.—12-page pamphlet containing an illustrated description of 
the Stentor loud-speaking telephone equipment. 


Private Arrangzements,—B. T. GARDNER & Co., LTD., 
electrical engineers, 20, Bennett Street, Blackfriars.—4A meeting of 
creditors was held on Monday, at Balfour House, E.C. The com- 
pany had passed resolutions in favour of voluntary liquidation, and 
had appointed Mr. G. E. Corfield to act as liquidator. The state- 
ment of affairs presented showed liabilities of £199, and net assets 
of £22, or & deficiency of £177. Mr. Osborne stated that the 
company was formed a few years ago to take over the business 
which had previously been carried on by Mr. B. T. Gardner. A 
balance-sheet prepared in December, 1915, showed a loss on trading 
of £186. The business had since been continued, and further losees 
made. It was decided to confirm the liquidation of the company 
with Mr, Corfield as liquidator. 
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LIGHTING AND POWER NOTES. 


Argentina,—The electric power station and the public 
water supply service of the town of 25 de Mayo (Province of 
Buenos Aires) have been acquired by the Compania Americana de 


Luz y Traccion of Buenos Aires, whose president is Senor Juan 
Oarosio.— Nerieio of the River Plate. 


a 
Bury.—PnicE IN CREASE.— It is proposed to increase the 
price of electric current for private and publio lighting, and 


tramways by a further 5 per cent., and for power and heating by 
10 per cent, 


Canterbury.—PRIOE INckEasE.—The T.C. has decided 
to advance the price of current for lighting by 4d. per unit. This 
ison account of the Daylight Saving Aot. It is computed that 


the extra halfpenny will convert a prospective deficit of £300 into 
the customary profit of £600. 


Continental.—ITALy.—*'* The Utilisation of Hydraulic 
Power in Italy " was recently the theme of an interesting address 
by engineer Dal Buono, before the Associazione Elettrotecnica 
Italiana, In the view of the speaker, & new era is opening for 
Italy in this direotion. Modern history had its start with the 
use of steam, and this occurred in countries rich in coal, 
whence their greater progress. Water-generated power had, 
however, many advantages, and estimates gave from 3 to 
4 million H.P. as the Italian total available. This consumption 
might be considerably increased by the use of power by inter- 
mittent industries. The aggregate power of the installations 
actually at work was about 1 million H.P., and the equipments 
might be truly described as technically perfect. The problem of 
the transmission of energy to a distance, so far as Italy was con- 
cerned, might also be said to be completely solved in practice, it 
now being possible to transmit energy to a distance of from 400 
to 500 km. But the utilisation of Italian power stations was far 
from being complete, so long as the plants were not used to their 
full capacity, and for the whole of the day—defecta which might 
be remedied, on the one hand, by the use of storage reservoirs, and, 
on the other, by the creation of industries to utilise the surplus 
energy. i 

The extension of hydro-electrio plants did not imply the elimi- 
nation of the use of coal (of which some 10 million tons were 
imported yearly) for heating purposes, for whioh it was generally 
more suitable than electrical energy; but it was desirable to restrict 
ite - as far as possible, as also to cultivate the national reserves 
of à 

Of Italy’s production of upwards of 1,600,000 H.P. of motive power, 
40 per cent, was thermal in origin, but might be displaeod by hydro- 
electric power, involving an appreciable saving in cost. The 
development of electric traction had hardly begun, some 348 km. 
only of the 16,000 km. in operation being electrified. The realisa- 
tion of the Government scheme for the electrification of 2,000 km. 
more would call for about 300,000 H.P. Electric traction should 
also have a large development in connection with light railways 
and tramways. Farthermore, the electrochemical and metal- 
lurgical industries claimed attention with regard to the production 
of metal and the fixation of atmospheric nitrogen; the former as 
the base of all industry, and the latter as valuable for the develop- 
ment, in general, of agrioulture, and, in particular, the intense 
cultivation of grain, An additional 4 million H.P. employed 
would give such life to the iron, brass and sino industries as to 
render Italy independent of the foreigner, while providing nitrates 
in the quantity needed by Italian agrioulture.—L' Elettrotecnica. 

At a recent meeting in Tarin an influential Committee was 
formed to foster the movement in favour of the utilisation of 
the water power available in the Province of Piedmont, in con- 
nection with the supply of electrical energy for lighting and power 
purposes. 


Croydon.—PnicE INcREASE.—The T.C. has decided to 
add 10 per cent. to all accounts for lighting, heating aud power 
supplies, as and from the Jane meter readings. A similar per- 
centage is to be added to the public lighting account, and the 
tramways will be charged an increase of $d. per unit on all units 
above 10 millions. The Electricity Committee reported that, 
having regard to the loss (£3,600) on the past year's working of the 
undertaking, it had no alternative but to recommend the increase. 
Part of the loss, however, had been made up by the tramway 
department, thus reducing the loss on the year to approximately 
£800. There would probably be an increase of £6,000 in the cost 
of coal and materials during the current year, so that unless the 


charges were revised, there would be a large deficit at the end of 
the 12 months. 


Dublin.—DawxacED Arc LAMP3.—At a meeting of the 
Electricity Sipp!y Committee details were submitted of the 
damage caused to the arc lighting system during the recent insur- 
rectionary troubles. Most of the damage was done, apparently, by 
rifi ə fire, and in the majority of instances the lamps were beyond 
repair. The total cost of making good this class of damage was 
estimated at £1,050. It was reported that the electric lighting 
accounts of consumers whose premises had been destroyed by fire 
amounted, for the past 12 months, to £8,072. A letter was read 
from the B. of T. asking that a notification be issued to consumers 
urging the necessity of economy ia the use of electric light, as a 
reduction of the coal supply to the generating station at the 
P geon House might have to be made, 


Fleetwood.— The Blackpool Building Trades Employers’ 
Association has written to the Electricity Committee respecting the 
carrying out of private work by the employés in the electricity 


department. The Committee has decided to take no action in the 
matter. 


Heston and Isleworth.—Succrstep PRICE INCREASE. 
—The L.G.B. auditor in his report upon the electricity under- 
taking, states that the year's working, after allowing for all 
charges has resulted in a deficiency of £1,050, which, with £938 
brought forward from the previous year, makes a total deficiency, 
at March 31st, 1916, of £1,988. The electrical engineer reported 
on the question of enfercing the minimum legal charge. 
The minimum statutory charge the Council was entitled to was 
138, 4d. per quarter, ie., 20 units at 8d. Last year they had 70 
accounts under 6s. each. In view of a further decrease in the 
use of current consequent on the Daylight Saving scheme, the 


losses in revenue were likely to increase, and he suggested an 
entire revision of prices. 


Heywood.— IEAR'S WoRKING.—There was a loss of 
£1,052 on the working of the Corporation electricity undertaking 
during the past year, including £112 disallowed by the LG.B. 
some time ago. In the previous year there was a loss of £972. 


Hornsey.—In the course of a report upon the question 
of a reduction in the quantity of electricity now being consumed 
in the darkened street lamps, the borough engineer stated, as re- 
gards aro lamps, of which there are 58, that the provision of small 
side-arm lights for post-midnight hours had enabled the arcs to be 
dispensed with. They used only 36 pairs of side-lighte, in which 
the consumption of current per lamp had been reduced by one-half. 
The present cost of current consumed was £55 a year, as compared 
with £903 under normal conditions. 


Hull.— FEMALE Meter READEBS.—The Corporation 
Electricity Committee has decided, on account of the depletion of 


the meter staff, to engage women meter readers at the same wages 
as paid to the men. 


India.—0n April 8th the Simla municipality took over the 
new generating plant. On the evening of the 19th the demand on 
the power station bus-bars was very nearly equal to the full installed 
capacity of the old plant, i.e., 790 K.v.a.—Jndian Engineering. 


Keighley, — Revisep Discounts. — The Electricity 
Committee has recommended the laying of a cable to the new 
hospital at Morton Banks, at a cost of £475. It is also proposed 
that as from April lst the discount on accounts for electricity 


supplied otherwise than under sealed agreement be reduced from 
5 to 23 per cent. 


London.—BETHNAL Grren.—The B.C. has decided 
to appoint Mr. H. W. Couzsns as consulting engineer for its eleo- 
tricity undertaking until March, 1920, at an annual fee of 
200 guineas plus 5 per cent. on capital expenditure. 

IsLINGTON.—The B.C. proposes to apply to the L.O.C. for 
sanction to the borrowing of a further sum of £1,500 to cover the 
additional cost of mains, which was estimated in May, 1914, at 
£7,564, and subsequently revised at £9,076 in July last. 

The City Corporation has been inform»d that the B. of T. has 
ref used the application of the Charing Cross E. S. Co. for an ia- 
crease in its charges for electricity of 10 per cent. 


Rawtenstall.—Prorosep LiNKING-UP SCHEME.—Àt 
the meeting of the T.C. last week the borough electrical engineer 
reported that scheme was being considered for linking up, where 
possible, the eleotrio power stations in the Lancashire area with a 
view to economy and the placing of local authorities in a better 
position as regards electricity supply. 

The T.C. has approved of draft agreement for the supply of 
electricity to Haslingden, 


Ripon.—Proposep E. L. SCHEME.—À movement has 
bæn started to form a syndicate for the supply of electric light to 
the city, and it has been decided to approach the Corporation to 
obtain its support in an application for lighting powers. 

At the inaugural meeting Mr. Charles Pallan, of Bradford, 
explained a scheme pointing out that if the project was to 
materialise by the autumn of 1918, a move mast be made now. 

Mc. F. Stockton Gowland remarked upon the difficulty of raising 
the required capital locally. 


Roclidale.—The dispute between Tyre Yarns, Ltd., and 
the Electricity Committee as to the interpretation of certain parts 
of the agreement between the two respecting the supply of current 
to the mills of Tyre Yarns, was again before the Committee last 
week. The firm has asked that the matter be referred to arbi- 
tration by the B. of T., and the Works Sub-Committee is to report 
on the request. . 

With reference to the proposal to borrow £10,000 for electricity 
works extensions, a deputation has been appointed by the Com- 
mittee to interview officials of the L.G.B. on the matter. 


Tottenham.—The North Metropolitan Electric Power 
S apply Co. is prepared to make an allowance to the U. D.C. of £139 
ia respect of public lamps not used during the past quarter. The 
General Purposes Committee is to ascertain whether this includes 
an allowance for the December quarter last. 


Tynemouth.—The Electricity Committee has decided 


to adopt the revised wiring rules of the Institution of Electrical 


Engineers, and to request the local wiring contractors to conform 
thereto in future. 


-— i na , , , 


Vol. 78. No. 309, Nur 26, 1916. 


THE ELECTRICAL REVIEW. 


595 


————— € sc ge IS 


West Ham.—LoAN Sancrion.—The L. G. B. has sanc- 
tioned the borrowing by the Corporation of the following amounts 
for the purposes of the electricity undertaking :—£3,000 for 
general mains and cables, £5,400 for feeder cables, £350 for switch- 
gear, £300 for protection gear, £5,000 for sub-stations, trans- 
formera and switchgear, £450 for wet-air filter, and £3,000 for 
additional connection to water mains—414,850 in all. The total 
amount applied for was £26,775, but the amounts granted were 
for the more urgeut and important items. The offer of the makers 
of the suction ash-plant at the generating station for altering and 
replacing certain portions, is recommended for acceptance. 


Willesden.—The North Metropolitan Electric Power 
Supply Co. has given notice of its intention to extend the mains 
from Taylor's Lane to Wood Green. The Electricity Committee 
has agreed to supply energy to Messrs. F. E. Barwick & Co. for a 
period of three years, and the L.G.B. has sanctioned the borrowing 
of £500 for this purpose, The Commiesioners of Inland Revenue 
have agreed to a reduced assessment in respect of the acoounte of 
the electricity undertaking for the year 1914-15, which will result 
in a saving of £104, i e 


TRAMWAY and RAILWAY NOTES. 


Australia.—An order made by the Victorian authori- 
ties authorises the Prahran-Malvern Tramways Trust to construot 
an a tramway from Kew to Malvern Board of Trade 
Journal, 


Belfast.—At a special meeting of the Tramways Com- 
mittee held last week, it was intimated that 42 applications had 
been received for the post of general manager of the Corporation's 
tramway system. 


Blackpool.— FEMALE LABOUB.— The Watch Committee 
was informed that the Blackpool, St. Anne's and Lytham 
Tramways Co. were proposing to employ women drivers; the 
Committee expressed its disapproval, holding that there were suff- 
cient men over military age and discharged soldiers who were 
competent to do the work. 

An exciting incident occurred last week on a crpogation car, 
when a controller was completely burnt out, and the tatrease was 
also severely scorched by the flames before the trolieg could be 
disconnected from the overhead wire, 


Continental.—PortuGaL.—The municipal authorities 
of Guimaraes are authorised to contract a loan of about £70,000 
to be devoted to certain publie works, including the installation 
of an electric tramway system between Braga and Guimaraes.— 
Board of Trade Journal. 

SPAIN.—It is under consideration to employ electric traction 
for the express trains between Madrid and Valencia, whereby the 
journey will be made in five hours, with a single stop at Cuenca. 
The Madrid station will be underground, situated in the Calle de 
Montalban, fronting the Prado, on & site, however, already fixed 
upon by the Government to build the Ministerio de Marina. If 
this railway can be included among the secondary and strategic 
. lines, its construction may be begun within a year, and in six 
| har time, says Industria e Invenciones, it will be in working 
order. | 


Dublin.—The tramway system is now running as usual; 
the rebuilding of Sackville Street, in which several important parte 
of the system run, including & couple of janctions and a terminus, 
may lead to some important changes of the syatem in that par- 
ticular area. 


East Ham.—FemaLe LABOUR.— The T.C. is recom- 
mended to authorise the tramway manager to employ women as 
car conductors in the event of his not being able otherwise to fill 
vacancies. 


Huddersfield.—Yxr4g's Workinc.—On the working of 
the Corporation tramways during the past year, there was a gross 
surplus of £63,229, and a net surplus of £13,014. 


London.—WaNpswoRTH.—The Town Clerk has been 
directed to call attention of the L.C.C. to the dangerous condition 
of the tramway rails in Upper Tooting Road, Tooting High Street 
and Garratt Lane, 


Nottingham.—Co.ision.—On Saturday evening two 
cars on the Sherwood Rise section of the Corporation tramways 
came into collision, causing serious injary to one driver, while 
many of the 17 passengers received minor injuries. Both the car 
fronte were smashed, and much of the damage was due to broken 
glass falling amongst the passengers. 


Salford. — ESTIMATED SURPLUSES. — Ald. Jenkins 
(chairman of the Finance Committee), in his annual statement on 
the coming financial year, said the Tramways Committee promised 
£18,000 in aid of the rates, or £4,000 les than during the pest 
year, and the Electricity Committee promised £6,500, or £3,000 
more than was promised twelve months ago, 


Sheſſield.— FEMALE Drivers.—At the Amalgamated 
Association of Tramway and Vehicle Workers’ annual conference, 
a resolution was passed proteetiog against the employment of 
women drivers, the conference declaring that it would not allow 
it to come to pass except under the gravest national emergency.— 
Sheffield Independent. 


U.S.A. — Lance RAILWAY TURBINE Set. — Some 
further data concerning the 35,000-Kw. turbine set for the South 
Boston station of the Boston Elevated Railway (to which we 
referred on page 398), appeared in a recent issue of the Electrio 
Railway Journal. The set, which is to be built by the General 


. Electric Oo. (U. S. A.), is to operate on 200 Ib. steam pressure and 


200° F. superheat, and run at 1,500 R.P.M. ; it will have a capacity 
of 42,500 Kw. for two hours. The steam guarantee for the turbine 
at 200 lb. 1,500 RP.M. and 1 in. back pressure, is as follows: 
10,000 KW., 12:10 Ib. per Kw.-hour ; 15,000 KW., 11°30 1b ; 20,000 
KW., 10 88 Ib.; 25,000 KW., 10°65 1b.; 35,000 KW., 10°95 lb. For 
each 10 Ib. per sq. in. increase or decrease in steam pressure the 
steam consumption is to decrease or increase by 1 per cent. from 
185 1b. to 210 1b. per eq. in., and for each 10 5° increase or decrease 
in steam temperature between 175° and 225° F. superheat, the 
steam consumption will vary 0'5 per cent. At 2 in. absolute back 
pressure the guaranteed steam consumption per Kw.-hour is as 
follows: 10,000 Kw., 13°20 Ib.; 15,000 KW., 12°30 lb.; 20,000 KW., 
11°80 1b. ; 25,000 KW., 11°60 Ib.; 35,000 Kw., 11°90 lb. An 18-in. 
steam pipe will be required for the unit, with a 10 ft. x 16 ft. 
exhaust. The generator will be a two-pole machine delivering 
25-cycle three-phase energy at 13,200 volts pressure. Ite 
guaranteed commercial efficiency is 97 per cent. at one-quarter 
load; 98:25 per cent. at half, 9875 per cent. at three- 
quarter, and 99 per cent. at full load, not including friction 
and windage—roughly, 250 kw. With air at 40° C. the maximum 
armature temperature is not to exceed 100? C. at 35,000 Kw. 
continuously, or 125? C. at 42,500 Kw. for two hours. With full 
load 70,000 ob. ft. of air at 40? C. per min. will be required for 
ventilation. 


York.—FemaLe Drivers.—At a meeting of the Elec- 
tricity and Tramways Committee last week, it was reported that 
in view of the extension of the system, it would be necessary to 
engage from six to eight female drivers. A motion that no women 


drivers should be employed was not seconded, and the recommen- 


dation will come before the City Council. Female oonductors 
have been employed for some time, but the male staff has been 
considerably perturbed over the proposal to employ womea 
drivers. 


2 — 


TELEGRAPH and TELEPHONE NOTES. 


Spain.—A public wireless telegraph service has recently 
been inaugurated between Spain and Germany; the receiving and 
transmission stations are at Aranjuez and Konigswinterhausen 
respectively, and the charge is 24d, per word. 


The Telephone Service.— The P.O. Telephone De- 
partment has informed the Bromley Guardians that, owing to the 
shortage of staff and the havoc caused to wires by the recent storms, 
it is unable to entertain for the present orders for new installation 
work 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—SvpNEYy.—June 20th. Municipal Council. 
tis tan electric lorry. City Surveyor, Town Hall. 

PertH.— August 16th. P.M.G. Telegraph and measuring 
instruments. S Shedule No. 498, W. A.“ 


Barking.— June 9th. U. D. C. Six or twelve months’ 
supply of coal, slack or beans, Engineer and Manager, Electricity 
Works. 


Dewsbury.—May 31st. Twelve months’ supply (about 


2,500 tons) of steam coal for the electricity works, Specifications 
from Mr. R. H. Campion, Borough Electrical Engineer. 


Dublin.—May 30th. Electricity Supply Committee. 
Cast-iron exhaust pipes and supports for 1,500-Kw. Bellies engine. 
Sae ‘ Official Notices to-day. 


Fleetwood.—June 3rd. U. D. C. Rough slack coal for 
12 months (2,000 tons) for the electricity works. Mr. A. Cottam, 
Clerk. 


Liverpool,.—May 31st. Liverpool Overhead Railway. 
Twelve months’ supply of electrical fittings. Particulars from 
General Manager, 81, James Street. 


596 


THE ELECTRICAL REVIEW. 


[Vol 78. No, 2,009, May 26, 18¢ 


London.—- May 30th. Metropolitan Asylums Board. 


Electricians’ ironmongery and general stores for 12 months. 
Mr. T. D. Mann, Clerk. 


ST. PANCRAS.—Steam coal for 13 months for the Electricity 
Department. Borough Electrical Engineer. 


Manchester.— May 26th. Electricity Committee. Stores 


for one year. Mr. F. E. Hughes, Secretary, Electricity Department, 
Town Hall. 


June 7th. Electricity Committee, Electric capstan for Stuart 
Street station. See "Official Notices" to-day. 


New Zealand.—June 28rd. Oamaru Borough Council. 
Overhead mains and street-lighting equipment (Contract No. 2) ; 
power-station equipment (Pelton wheels, alternators, &o.) (Contract 


No. 3) ; service meters (Contract No. 4); line transformers and 
accessories (Contract No. 5).* 


PaHIATUA.—July 10th, Borough Council Overhead wires, 
polee, street lamps, gas engines, producers, dynamos, suxiliary 
apparatus and accumulators. Specifications from | Borough Offices or 
Mr. E. J. Fenn, Consulting Engineer, Auckland.* 


Swindon.—May 30th. Corporation. Steam coal for 
the electricity works. See "Official Notices" May 13th. 


Wigan.— May 31st. 
tricity works. Specifications, Electrical Engineer's office, Wigan. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


London,—L.C.C. Traction glow-lamps for the Tram- 
ways Department: British Westinghouse Co., Ltd. 


Maidstone.—D. of G. Renewal and repairs of internal 
telephone system : Oswald Jones & Co. 


Meter Contraets,—Messrs. Chamberlain & Hookham, 


Ltd., have received contracte for meters for the ensuing 12 months 
for Southampton and Falkirk. 


Rawtenstall.—T.C. Accepted ténders for cable and 
apparatus for supply of electricity to Haslingden :— 


Ponen Westinghouse Co., Ltd.—Transformer and switch panel. 
W. T. Glover & Co., Ltd. Gable. 
` Oates & Green, Ltd. —Conduits. 
British Thomson-Houston Co., Ltd.—Switchgear. 


Tynemouth, — Electricity Committee. 220 yards of 
three-core cable : Macintosh Cable Co.. 

Worthing.—B.C. A year's supply of 3 and 5-ampere 
electricity meters: The Electrical Apparatus Oo., Ltd. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Friday, May 26th. At 5.80 p.m. At 


Albemarle Street, Piccadilly, W. Leoture on “X-rays,” by Prot. C. G. 
Barkla, F R.8. 


Tuesday, May 80th. At 8 p.m. Lecture on “Optical Research and 
Chemical Progress," by Dr. T. M. Lowry, F.R.8. 


Physical Society of London.-Fridav, May 26:h. At 6 p.m. At the 


Imperial College of Science, South Kensington, 5.W. Ordinary ecientific 
meeting. 


Association of Supervising Electricians.—Tuesday, May 80 h. A$7.15 p.m. 
At St. Bride's Institute, Bride Lane, E.C. Paper on Internal Combustion- 
driven Electrical Bets," by Mr. W. A. Tookey. 


Chemical Society.— Thursday. June 1st. At £8.80 p.m. At Burlington House, 
Piccadilly, W. Ordinary scientific meeting. 


Royal Society of Arts.—Thursday, June Ist. At 4.80 p.m. At John Btreet, 


Adeiphi. Paper on The Work of the Imperial Institute for India," by 
Prof. W. R. Dunstan, F.R.S, 


— 


NOTES. 


Effect of Imperfect Dielectrics in the Field of a 
Radiotelegraphic Antenna.—In Scientific Paper No. 269 of the 
Bureau of Standards. Mr. John M. Miller deals with the variation 
of the resistance of an antenna with the wave length of the 
oscill tio i. Starting from the wave length corresponding to the 
fun. £m atal of the antenna, the equivalent resistance of the 
antenua rapidly decreases with increasing wave length, and reaches 
a mi umum; as the wave length is etill further increased, the 
reRistance rises again, but in a linear manner. The decrease in 
registance is explained by a decrease in the energy radiated in the 
form of electromagnetic waves as the wave length increases; 
this so-called radiation resistauce varies, a8 it shonld, inversely as 
the tquare of the wave length. It has been difficult, however, to 


Extension to boiler house at elec- . 


account for the linear increase which takes place at the longer 
wave lengthe. 

A recent paper by Austin pointed out the similarity in the 
linear increase in resistance of an antenna at long wave lengthe 
with the behaviour of an absorbing condenser. The fact that in 
the curves which he had obtained for ship stations the rise iz 
resistance was less marked than for land stations led him to believe 
that the absorption was probably caused by the ground acting a 
an imperfect dielectric. The measurements described in this 
paper verify Austin’s hypothesis that the effect is caused by 
dielectric absorption, but do not confirm the supposition that the 
absorbing dielectric in question is the ground, 

The observed large effect upon the absorption of variable air 
condensers brought about by the poor dielectric properties of 
small amounts of insulators in the electric field suggested to the 
author that the absorption in antennas was likewise caused by the 
presence of poor dielectrics in the field of the antenna. Experi- 
ments were accordingly carried out, and proved that in the design 
of an antenna it is & matter of importance to keep the dielectric 
absorption of the antenna, regarded as a condenser, as low as 
possible in order to minimise the waste of energy in the antenna 
and so improve its efficiency aq a radiator. The capacity throogh 
wooden masta, trees, buildinge, ineulatore, &c., must be made e - 
tremely small in comparison to the capacity of the antenne 
through unobstructed air. In other words, the electrostatic field 
of force set up by the oscillating electric charges should not be 
occupied by imperfect dielectrics, and especially so where the 
electric force is intense. One important feature of design is to 
cover the interior walls of rooms into which the leads to the 
antenna run with grounded metal screens. 


Electric Steel in Italy.— Five of the steel works in 
Italy are now provided with electric furnaoes, the total number of 
the latter being 13. According to Metallurgia Italiana, the pro- 
duction amounte to 78 tons per day of 24 hours, the quantity of 
electrical power required being 6, 800 Kw. 


Chief Technical Assistants’ Association.— Owing 
to the war, it was thought advieable that the annual dinner of 
this Association should not be held, and an informal gathering of 
the members took place on Thursday evening, 18th inst , at the 
Villa Villa Restaurant. Advantage was taken of the occasion to 
present Mr. MacAlister, the hon. secretary, on behalf of the 
members, with a handsome rose bow], as a token of their apprecia- 
tion of the work which he has put into the launching and 
organising of the Asrociation. The presentation was made by the 
chairman, Mr. J. T. Baron. In replying, the hon. secretary stated 
that as they bad now reached practically the maximum of their 
membership, owing to the limited field from which their members 
could be obtained, it was hoped that the members would continoe, 
as during the past 12 monthe, to contribute to the general welfare 
of the Association by further discussions on technical matters; 
and although by present arrangements a large number of sut jecta 
were down for diacussion, these by no means exhausted the field 
which was open, and of which it was hoped all members would 
avail themselves, The following members supported the cheirman 
and contributed towards the evening's success :— Messrs. Young, 
Bradshaw, Mason, Parker, Howell, Gregory, Thompeon, and 
Manly. 


Lay-Outs for Car Sheds.—Mr. N. L. Sanow, in an 
article in the Electric Railway Journal, gives some data resulting 
from an investigation with & view to finding what arrangement of 
track would call for the least number of car movements over 
switch, mate and frog in electric railway work when one car was 
passed to each of the branch tracka, as, for instance, at the entrance 
of a der ot. The life of a piece of special work is practically 
dependent on the number of movements across it, and any system 
which reduces the number will result in reduced maintenance. 
The autbor concludes that in place of the plain "ladder" track 
from which each 5 turns off individually, it is better 
to arrange the branch tracks in groups of two or three or more. 
each group connected by a single branch - off to the principal ladder 
track. The saving in movements increases rapidly with the 


number of tracks in the lsy-out, and exceeds 50 per oent. for equip- 
ments of moderate size. 


Large U.S.A. Turbine Plant.— The Narrsganteu 
Electric Lighting Co., of Providence, R. I., has decided to install a 
45,000-Kw. turbine set at its South Street station, which will be 
of the Westinghouse cross-compound type similar to, bot larger 
than, the units in operation at the Seventy-Fourth Street statica 
of the New York Interborough Co., which have been described ia 
our pages. The macbine is to be capable of carrying a short-period 
load of 50,000 KW., and will operate at its most efficient ratinz 
on 11} lb. steam per kW.-hr. The set comprises a higb-presscre 
turbine of the reaction type, to operate on steam at 175 Ib. and 
109° F. superheat, direct-coupled toa four-pole generator running at 
1,800 R.P.M. The H.P. turbine exhausts into a low-pressure turbine 
alongside, which is coupled to a six.pole generator running st 
1.200 R.PM. Both generators will deliver three-phase 60-cscle 
current at 12,000 volta, and will have an independentexciter, The 
L. P. turbine ia of the double-flow type, each end exhausting inte 
a separate jet condenser of the Westinghouss-Le Blanc low bead 
type, said to be the largest jet condensers constracted. The plsz: 
will require 18.000.000 lb. of circulating water an hour, wbe: 
maintaining a 28-ir. vacuum with water at 70° F. 

The compiete turbine set will measure 16 ft. 9 in. in length ty 


, 37 ft. in width, . 26 Kw. per sq. ft. of floor space.— 


Power, 


————— —————— ³ / A 8 
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Inquiries.— Makers of the New Pacific” and “Empire” 
eleotrio carpet sweepers are asked for. 


Seats for Lift Attendants.—The Home Secretary 
desires to call the attention of occupiers and managers of business 
premises who have taken on, or may be taking on, women and girls 
to act as lift attendants, to the need which exists in certain cir- 
cumstances for allowing the attendants facilities for reating in the 
intervals of work. There is a growing tendenoy, with a view to 
increasing the passenger accommodation, to make lifts without 
seats, and it has been represented to him that in busy establish- 
ments, where the lifts are running very frequently during certain 
hours, a considerable strain is placed upon the attendants, if the 
work is carried on without any opportunity of sitting down during 
such intervala as may occur. He would urge the provision of an 
attendant's seat when other sitting accommodation is not avail- 
able, and in specially heavy cases where work is practivally con- 
tinuous, would recommend that one or two short intervals should 
be allowed for parposes of rest. A convenient form of seat, 
which is now being provided in some new lifts, consists of a 
wooden flap which closes flat against the side of the lift when not 
in use, 


Fatality.—An inquest was held at Old Hill, on Friday, 
respecting the death of à lad named Humphreys (15), formerly in 
the employ of Burton, Dekingpole & Co. The evidence showed 
that the lad was helping to put on a belt, for which purpose he 
was hanging on to & beam in & stooping position, when he acci- 
dentally fell down as the reeult of an electrio shock through 
coming in contact with an exposed electric wire. The medical 
evidence attributed death to the arresting of the heart's action by 
shock caused by electricity, and a verdict of Accidental death 
was returned, the jury exonerating the manager of the works from 
all b'ame. 


Reforms in Education.—The executive of the Associa- 
tion of Ejacation Committees has agreed to ask the forthcoming 
Conference to demand the immediate appointment of a Royal 
Commission on Education. The feeling of the members is that the 
educational system of the country will require mach amendment to 
meet the struggle for supremacy after the war, and that a Com- 
mission should get to work at once, so that its recommendations 
will be ready to put in operation at the earliest possible moment. 
The Association represents the urban authorities of England and 
Wales. 

The City Corporation has decided that the City of London 
Schoole’ Committee shall inquire into the syllabus of teaching at 
the City of London School for Boys, whether the chemistry 
teaching is adequate for modern requirements ; and also as to the 
advisability of adding an engineering class to the course of 
instruotion.— The Times. 


Organised Science.—At the annual meeting of the 
British Science Gaild last week, Sir Wm. Mather, the President, 
said that if the warnings of the founder of the Guild, Sir Norman 
Lockyer, had been heeded, we should have been in a far better 
position to carry on the war ; it was at last being recognised that 
the orgauisation of science was indispensable to the prosperity of 
the nation. Mr. Andrew Fisher, High Commissioner for Australia, 
explained the constitution of the National Institute of Science and 
Industry in Australia, of which we gave particulars in our last 
issue. Moving a vote of thanks to Mr. Fisher, Sargeon-General 
Sir Alfred Keogh remarked that we had as able scientific men as 
any in Europe, who also had the invaluable quality of initiative. 
Dr. R. M. Walmsley, in seconding the motion, advocated strong 
efforts to re-establish British ascendancy in technical optics. 


German Chemical Combine.—A new combine in the 
German chemical industry, which has been formed for a period 
of 50 years, ia stated to be essentially a consequence of the war ; 
it was felt that a syndication of the German chemical industry 
was necessary if the industry was to maintain its world-wide pre- 
eminence, more especially in regard to dyes. The new combine is 
stated to have a larger capital than any other existing German 
syndicate—namely, 225,800,000 marks. Its members are :— Badische 
Anilin und Soda Fabrik, Farben Fabriken Bayer, Aktiengesellschaft 
für Anilin-Fabrikation, Farbwerke Höchst, Leopold Oassella, Kalle 
and Co., and Chemische Fabriken Weilerter- Meer. 


The Output of Coal.—At the suggestion of the Govern- 
ment, representatives of the coalowners and the Executive Com- 
mittee of the Miners’ Federation of Great Britain met in London 
last week to devise some scheme to stimulate the production of 
coal, which has fallen off in consequence of the withdrawal of 
labour for military service. The following resolution was unani- 
mously adopted :—''In regard to absenteeism, this meeting agrees 
to the matter being referred to the districts on the distinct under- 
standing that committees will be at once set up in the districts to 
provide and put into operation effective machinery to secure the 
attendance of all workmen employed to the fullest possible ex'ent, 
and to inquire into the circumstances of workmen employed in the 
mines not being provided with work whenever they present them. 
selves, the intention being to secure, as far as possible, the output 
of coal necessary for the country’s needs.“ The joint meeting was 
adj»urned to June 22nd to receive reports from the districts, The 
question of th» suapension of the Eight Hours Act and the work- 
ing of one hour extra per day for 60 days a year was also adjourned 
to the same date, It was desided to recommend to the several 
districte that the holidays should be curtailed, as far as possible, in 
the national interest, in order to increase the output of coal.— 
Morning Post. 


Appointments Vacant,—Shift engineer (32s. 6d.), 
for the Holyhead U.D.C. electricity department. See our advertise- 
ment pages. 


Rubber from Vodka,—The absolute prohibition of 
the drinking of spirituous liquors in Russia left a stock of nearly 
7 million hectolitres of vodka available for other uses, and the 
Raasian Government initiated researches with a view to finding 
industrial applications for it. A Moscow chemist named 
Qatromyslenski is reported to have found employment for it in the 
manufacture of synthetic rubber from butadienes obtained from 
oil-gas, and it is eaid that the Government has decided to erect a 
large factory for the purpose. . 


Electric Equipment of the Phenix Assurance Co.'s 
Building.—With reference to our description of the above in the 
ELACTEHICAL REVIEW of May 5th last, we understand that the 
electric fires which are in use are of the Revo type, supplied by 
the Cable Accessories Co., Ltd., of Tividale, Staffs. 


Large American Sign,—An unusually large electrical 
sign has recently been erected outride the premises of the 
Travellers' Insurance Co. at Hartford, Conn, U S.A. The sign, 
which consists of the single word Travellers,“ is 120 ft. long, 
with 9 ft. letters, and is stated to be readily legible at a distance 
of three mils, 


German Cartels.— Prof. Hauser, in a recent communi- 
cation to the Bulletin of the Soció é d' Enoouragement pour 
lIndustrie Nationale, explains the part played by “cartels” in 
Germany's economic expansion. The cartel, he says, cannot be 
defined as a form of industrial concentration, for a “trust” is also 
& form of concentration ; but while a trust is the absorption of & 
number of enterprises by the strongest, as a brutal application of 
the struggle for existence, the cartel is a federative organisation 
which allows of the subsistence of individual enterprises. These 
enterprises merely renounce, on entry into a syndicate or cartel, a 
determinate part of their industrial or commercial autonomy. 
Juridically, a cartel is a joint-stock company among a number of 
producers, for the sale ia common of the generality, or certain 
categories, of their products. Not every industry, and in a single 
industry, not all the products, are susceptible of subjection to the 
syndicate rule. A typeof syndicate product is coal, and the Rhine- 
Weetphalian syndicate in 1908 absorbed 98'7 per cent. of the total 
production of that basin; bat for a cartel to succeed it is not 
enough that the product, for which it is created, should be 
subjected to the syndicate role: it requires in addition, among the 
members forming it, a remarkable development of the spirit cf 
association, Henoe, as M. Hauser points out, foreign countries 
contemplating the introduction of this German trade method must 
take note of the actual conditions under which the German cartels 
work—the iron discipline which reigns among those oongentir g to 
be subject to it. The cartel, at least as it exists in Germany, is 
a specifically German institution; there are cartels in other 
countries, but they only remotely resemble those of Germany. It 
is a noteworthy fact that the cartel, if it has latterly served to 
favour exportation, was never conceived with that object; its 
primitive object was to struggle against over-prodnction ; but 
while permitting the syn lioate producers to maintain prices on the 
home market, it also allowed them to export at prices defying 
foreign competition, their surplus product not consumed at home, 
It was between 1880 and 1885 that the German cartels began this 
exploitation policy, this policy of “dumping” which, by the way, 
is not a German invention, as is sufficiently shown by its name, and 
which consists in setting up two prices for the eame product, or 
two scales of prices—a high price for the home market, and 
lower prices, varying with requirements, for foreign markets. 
This policy of damping is, moreover, not without inconvenienoes, 
and M. Hauser gives several exampler. In 1903, a big English 
shipbuilding company increased ite exporte to Germany by being 
able to buy German iron 30 per cent. below the cost of English iron. 
Belgium and Holland also exported into Germany nails and iron 
wire made with German iron. Facts such as these gave rise in 
Germany to vigorous opposition against the cartels. The inquiry, 
which took place in 1903 in consequence, resulted, however, in favour 
of the cartel, but with the stipulation that the latter consented to 
a reduction in home prices in favour of the German manufacturer 
exporting products. It was this new policy which the cartels had 
already begun to apply, which enabled Germany to oust, often 
completely, all competition in foreign markets, and to hinder the 
development of national industries in certain countries, such as 
Italy. With their system of premiums on exportation in all 
braoches of industry, the Germans were able completely to strangle 
competition in foreign markets, and Government orders, and those 
of companies controlled by them mechanically, directly or 
indirectly, reverted to the German houses; it was in this way that, 
at the end of the crisis in 1906, French railway companies alone 
were customers for one-third of the German exports of locomotives. 
Oa the international board, says M. Hauser, the dice played by 
Germany were loaded, &nd it is foolish, under these conditions, to 
talk of fair play with so tricky a player. Steps should rather 
be taken to counteract and destroy the disloyal procedures of 
German cartels. Among means which are available to this end, 
M. Hawer commends those of the Canadian Government as the 
best. This stipulates that in case of sales b-low the prices of the 
country of origin, a double import-tax is levied—first the normal 
tax, based on the value of the invoice, and then a special tax, equal 
to the difference between the invoice price and the normal price, 
Arrangements such as these, M. Hauser thinks, the Allies should agree 
among themselves uniformly to enforce,— Za Hevue Electrique. 
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L. S. Production of Copper for 1916.—1f the present 
rate of production is maintained, the U.S. refinery production of 
copper for the 12 months of 1916 will for the first time on record 
exceed 2 000,000 000 lb. The estimated figure for the year is 
2,096 875,000 1b., an increase of 449,875,000 lb. over 1915, or 27 per 
cent. Five producers will be responsible for 78 per cent. of this 
increase. Never before in the history of the industry has the 
increase in any one year exceeded 150.000.000 lb. 

In the face of an unprecedented outpouring of the metal, sales 
of hundreds of millions of pounds are being made to eager buyers 
for delivery up to the end of the year at 274 cente. This is the 
figure understood to be the price to be paid for the 300,000,000-1b. 
order just closed with the British Government. 

Not ia any year since 1873 has copper sold above 26} cents. 

The copper producers would «eem to be aesured of a gross busi- 
ness this year of at least $521,000,000, and thia assumes an average 
price of only 25 cents per lb. If an average of 27 cents is 
received, the producers stand to sell their product for $565,920,000. 
Such is the boom conferred by the European war. The full 
import of these figures is appreciated when placed beside the gross 
value of $288 220 000 for the 1915 production and $205,066,000 
for 1914.— Boston News Bureau. 


Italian Coal Resources,—Although Italy is endowed 
with water power available for hydro-electric purposes in excess of 
many Europsan countries, the need for coal for eteam-driven elec- 
tric generating plants is pressing, in order to supplement the hydro- 
electric planta in the drier seasons of the year. Hitherto coal has 
been mostly imported, principally from England or Germany. Now, 
however, an attempt is to be made to explore and develop ruch 
deposits of coal—chiefiy anthracite and lignite—as the country 
may possess. Prof. Novarese, head of the Royal Mioing Ovrpora- 
tion, states that there are extensive deposite of various kinds of 
useful coal in the peninsula. and a recent Government decree makes 
provisions to facilitate the search aud winning of the home artiole. 
Prof. Novarese is of opinion that the Italian daposita could be 
made to yield 1,000 000 tons of fuel yearly, for electric stations, 
ani even if of a quality somewhat inferior to the imported article, 
the present enhancement of the price of the latter would more 
than compensate for any deficiencies of the Italian fuel. 


Late Legal.—FaLRK, STapELMANN & Co., LTD., v. THE 
GENERAL CABLE MANUFACTURING Co — B fore a Divisional Court 
of the King's Bench Division, presided over by Mr. Justice Lush, 
an application was made on Wednesday regarding a new trial of 
this action, to recover in respect of certain Swi-s electrical cable. 

Mr. Clavell Salter, K.C., for the plaintiffs, said that a 
Divisional Court had heard an appeal from the County Court in 
this case, and had ordered a new trial, and a question had arisen 


as to whether it was intended that the new trial should be limited 


to certain issues. The goods were electrical cables, and defendants 
said there was a force majeure clause, and the contract was impossible 
because of the war. The County Court Judge found there was no 
force majeure clause in the contract, but he did not consider 
whether there was in fact furce majeure. The question of impos- 
sibility he decided in favour of the plaintiffs, and he then assessed 
the damages. The Divisional Court took the view that the Judge 
did not properly determine if there was a force majeure term in 
the contract, but that the question of impossibility had been 
rightly decided, and at the new trial it would not be necessary to 
further consider the latter question. The order had been drawn 
up for a new trial,” without any such limita'ion, aud as this 
litigation had proved costly, his clients were most auxious that the 
second trial should be of limited scope as directed by the Divisional 
Court. The only point was whether there was power to amend the 
order that had been drawn up. 

Mr. C. Johneon, for the other side, said that the evidence must 
be the same again whatever happened, because evidence that 
would go to show that the contract was impossible of performance 
would also apply to the question whether there had been preven- 
tion by force majeure from the carrying out of their obligations. 
Tbis was the third attempt made to limit the right of his clients 
to a new trial. 

Mr. Justice Lush said that, while sympathising with the 
position of the plaintiffs, they could not alter the order that had 
been made for a new trial of the case. They ordered that the costs 
of the application should be costs in the cause. 


Tests of Fire Extinguishers.—We have received from 
the Home Office the report of a Committee appointed to conduct 
experiments with a view to ascertainiog the value of dry-powder 
fire extinguishers for coping with fires such as are caused by 
bombs. The tests showed that the dry powders checked the fire, 
but the application of buckets of water was far more effective in 
confining the fire to the immediate neighbourhood of the bomb, 
and eventually extinguishing the fire. A jet of water from a 
liquid extincteur was still more effective, but only extincteurs of 
reliable makes should be used. The Committee concludes that & 
plentiful supply of water is by far the best extinguishing agent, 
and that dry-powder extinguishers are practically uveleas for con- 
trolling fires caused by bombs. A small hose of jin. diameter, 
similar to garden hose, with a nozzle of 4; in. diameter (internal), 
gup^lied with water at a pressure of 45 lb. per square inch, and 
discharging at the rate of six gallons per minu'e, extinguirhed a 
bomb fire which had been allowed t» mature for three minutes; 
at the end of six minutes from ignition of the bomb, the fire was 
completely out. 

These conclusions are in accord with the recommendations of 


the Britich Fire Prevention Committee, which we published in our 
ssue of May 28th, 1916, 


The Inefficiency of German Electrical Machinery.— 
With reference to our recent leading article on Th - Dearuess of 
the Lowest Tender (ELEC. Rev., May 5th, 1916), we obeerve from 
the B. of 7 Journal that his Majesty's Consuls in China have not 
been slow to take advantage of the opportunity which has been 
afforded by Mr. Aldridge's report on the troubles experienced 
with German turbo-alternator and other plant provided for the 
Shanghai municipal electricity works, to give assistanoe to British 
electrical manufacturers. The fullest publicity will doub'lees be 
given to this important matter in China in circles where German 
cheapness bas long been little short of a scandal. Gorman 
damping of electric motors, Ko., in the Chinese market at 
ridiculously low prices has been one of the difficulties that our 
firms have long had to face, and object lessons of the Shanghai 
kind should kave a very healthy effect, and go a good way to 
defeat the methods which German works were continually employ- 
ing in China before the war. The beneficial effect of the tribute 
paid to British manufactures, in contrast to German, will not be 
limited to tł at market. It is one of those examples which might 
fairly and legitimately be turned to profitable acconnt in all 
colonial and foreign markets where the under-cutting weapon of 
the Teuton has been so ruinously employed for the purpose of 
stifling British and other trading efforte. But have the British 
electrical manufacturers any efficiently organised means for 
ensuriag that the industry shall reap all the good that widespread 
and discriminating circulation of the facts of the case should 


bring? 


Increased Loom Production Due to Motor-Drive.— 
Investigations have been condu-ted in a New England worsted 
mill, to determine the actual extent of possible benefits by the 
substitution of electric motors for the existing mechanical drive. 
The mill contains 48 looms, which are run at a load factor of 
62 per cent., and a speed which varies over 11 per omnt., due to the 
irregalarities of mechanical driving. The looms operate at an 
average of 105 picks per minute, and, on a 59-hour week, yield 
119 yards of cloth per loom. Terts show that with the installation 
of group-motor drive an average of 112 picks per minute can be 
obtained, with a load factor of 72 per cent. The resulting outpat 
would then be 147. yards per loom per week, or a gain of 28 yards 
per loom. The selling price of the cloth is $1.50 per yard, eo that 
the total value of the increased product is $2,016 per week for the 
48 looms for a 50-week year, and. taking 5 per cent. of the selling 
price as the profit, this equals $5,040. The oost of makiog the 
chauge, which involves the purchase of six motore, aggregating 
46 H P. connected lead, was estimeted at $1,100. On this basis the 
electric drive would pay for itself in less than three months, 
Klectrical World. 


Lights on Vehicles, —The recent order of the Secretary 
of State prescribes the use of three lamps on vehicles, two in front, 
whi:e, and one at the rear, red. From June Ist the police will be 
instructed to enforce the law in all cases where a contravention is 
observed. 


A High-Head Turbine Plant.—For a long time the 
record for height of head has been held by the power station of 
Vouvry, in Valais, France, with a fall of 9.7 metres; it passed to 
the works of Orla, in the Eastern Pyrenees, where the head was 6 m. 
greater, but has now been far exceeded by the Fully station. which, 
500 m. above the sea-level, is fed by a lake at an altitude of 2,140 w., 
giving ahead of 1,640 m., or 5,380 feet. Prof. BR. Neeser, of 
Lausanne, states that the pressure conduit is 4625 m. in total 
length, of which 2,300 m. has a diameter of 600 mm. (24 in.), and 
the remainder, 500 mm. (20 in.). The walls of the tube vary from 
6 to 43 min (} to 11 in.) in thickness; up to 31 mm. the condait 
is welded sheet, the rest being of weldless steel. With the 
exception of about 870 m. which is in tunnel, the pipe is buried in 
a trench 1 to 11 m. deep throughout its length; no expansicn 
joints are provided, aad it is anchored at only one point —where is 
enters the worke. The runner of the turbine, of the Pelton type. 
bas a mean diameter of 3.550 mm. (140 in.) and cons‘sta of a disk 
of Siemens-Martia steel, weighing about 7,100 kg. (7 tons), and 
carrying 54 buckets. The jet is 3 mm. (1'34 in.) in diameter. The 
runner is carried on a steel shaft with journals 200 and 240 mm. 
(7j and 94 in.) in diameter, directly coupled to the alternator and 
running a? a speed of 500 R. P. M. 

The buckets are attached to the rim of the disk by a special 
method, patented in Switzsrland by Léon Dafour; they are of 
pressed Siemens - Martin steel, and weigh 11°4 kg. (25 1b.) each. 

The turbine is provided with an automatic regulator, which 
actuates a deflecting plate as well as the needle of the jst, the 
former acting quickly to take the load off the runner, and the 
latter more slowly, to prevent excessive preesure in the pipe line. 
A special arrangement is provided in the diecharge pipe to cashion 
the jet when thus deflected, consisting of a cast-iron chamber 
followed by aconverging steel casing leading to a horizontal pips 


1 300 mm. (51 in.) in diameter and 9 m. (291 ft.) long, which is 


partly closed at the outer end, so that it always contains a quantity 
of water. Tais water receives the deflected jat, and absorbs the 
blow without injury to the walle of the passage; the device has 
proved qui'e ea'i factorv, The velocity of the jet at the needle 
valve is about 175 m. (574 ft.) per second, but at the outlet of the 
damping pipe its rpeed is reduced to a harmless value, Even under 
working conditions, the velocity of the water leaving the bucketa 
is 30 to 40 m. per second, which, without such special 
would damage the masonry.— La Revue Electrique. 
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Institution and Lecture Notes. — Institution 
of Electrical Engineers.— A special meeting to consider the 
resolution to exclude alien enemies from membership of the Insti- 
tution was to be held yesterday. | 

At the annual general meeting held on the 11th inst., the report 
of the Council and the statement of accounts were presented and 
adopted. 

The result of the election of Council for the next Session was 
announced, as follows :— 

President : Mr. C. P. Sparks, 

Vice-Presidente: Messrs. R. A. Chattock," R. T. Smith, C. H. 
Wordingham, and Dr. A. Russell. 

Hon. Treasurer: Mr. J. E. Kingsbury. 


Ordinary Members of Council: Messrs. W. A. Chamen, J. 


Christie, H. Dickinson, Prof. T. Mather, Messers. G. H. Nisbett," 
G. W. Partridge, W. H. Patchell, W. Ll. Preece, H. F. Proctor, 
G. S. Ram, R. J. Wallis-Jones, W. B, Woodhoure. 

Associate Members : Messrs, F. W. Crawter, H. H. Harrisor,* 
W. R. Rawlings.* 

Associates :—Mesars, J. O. Callender," J. Devonshire, J. Hunter 


Gray. 
* Elected. 


The President announced that the Willans Premium had been 
awarded to Dr. B. Z. de Ferranti, for his Presidential address in 
1910. 

University College, London.—Lecturing, on May 15th, on 
the manufacture of nitrates from the air by eleotrio power, Mr. 
E. K. Scott gave three reasons why the war broke out when it 
did: Germany's new-found ability to dispense with Chile nitrates ; 
the perfection to which Zeppelins had been brought; and the 
gyro compass for submarines. He dealt mainly with the direct 
electrical method of fixation of nitrogen,-and demonstrated the 
importance of the compounds of nitrogen in the manufacture of 
explosives, in agriculture, and in the production of aniline dyes. 


Volunteer Notes.— 181 Lonpon ENGINEER VOLUN- 
TEERS.—Orders for the week by Lieut.-Col, C. B. Clay, V.D., Com- 
manding. 

Monday, May 29th.—Technical for Sections 1 and 2, No. 3 
Company, 46. Regency Street, S. W.; Squad and Platoon Drill, 
Sections 8 and 4, No. 3 Company ; Signalling Claes aud Recruits. 

Tuesday, May 30th.—School of Arms, 6 to 7; lecture, Mr. J. 
Roberts, Water Supply,” 7.15; Recraite, 7.16 to 8.15, Arch- 
bishop's Park. 

Wednesday, May 3lst.—Platoon Drill, No. 3 Platoon, No. 1 
Company. 

Thursday, June 1lst.—Platoon Drill, No. 7 Platoon, No. 2 Com- 
pany ; Shooting for Sections 1 and 2, No. 3 Company, Miniature 
Range; Recruits, 5 45 to 745; Instructional Claee, 5.45, 

Friday, June 2nd.—Technical for Sections 3 and +, No. 3 Com- 
pany, 46. Regency Street, S.W. ; Squad and Platoon Drill, Sections 
1 and 2. No, 3 Company. 

Saturday, June 3rd.—Company Commander Fleming's Iastruc- 
tional Parade, 2.39. 

Sunday, June 4th. — Entrenching duties: Parade, Victoria 
Station (S. E. & C. Railway Booking Office), 8.35 &.m. Uni forms, 
haverracks and water-bottles. Mid-day rations to be carried. 
Railway vouchers will be provided. 

Musketry.—For Nos. 1 and 2 Companies, see Notice and Tables A 
and B, at H^adquartera. 

Notice.—Ualess otherwise indicated, all drills, &c., will take place 
at Chester House. 

MACLEOD YEARSLEY, Adjutant. 


SRD BATT. (OLD Bors) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, May 25th, 1916 :— 

Week- End Parades.—Saturday.—The Battalion will Parade at 
Baker Street Station, at 2.30 p.m., and proceed by train to 
Wembley Park for Ceremonial Drill under the Commandant, 
Members who have their tunics at their tailora may attend. 

Sunday.—The Battalion will Parade at Liverpool Street Station 
(Low Level entrance, G. E. R.), at 9.30 a. m., and proceed by train 
for Entrenching duties. 

Musketry.—Inter-Battalion Cup Competition, A practice match 
has been arranged to be shot at Bisley on Sanday next, the 28th 
inst., between selected teams. Targets will be available for other 
members who attend. Members to report to Sergeant Burmester, 
at 10.5 a.m., Platform 6, Waterloo Station. 


A. G. JOINER, Major and Adjutant, 0.B.0, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as ta their movements, 


General.—Mr. Avucust Eckstery, electrical engineer, of 
Fallowfield, who was born in Bavaria before it becaine part 
of the German Empire, but has been permanently resident in 
England since 1887, was denationalised in 1888, and has been 
a naturalised British subject since 1894, has assumed the 
name of Arthur Erskine. 


Mr. D. E. Ross has been gazetted second-lieutenant in the 
Tyne Electrical Engineers, R.E. He has been on dispatch 
riding in France for about a year. : 

The Times states that the curators of Edinburgh University 
on Monday appointed Sir JAMES ALFRED EWINd, Director of 
Naval Education, Principal in the room of the late Sir Wil- 
liam Turner. 

Councillor C. ATKINSON has been re-appointed chairman of 
the Fleetwood Electricity Committee. 


Roll of Honour.—Intelligence has reached Rugby of the 
deaths in action of five former employés of the British Thom- 
son-Houston Co., Ltd. Rifleman E. FRANKLIN, of the Rifle 
Brigade, who was in the winding department, has died of 
wounds received on April 12th; Private R. Davis, of the Oxon 
and Bucks Light Infantry, has been killed by a trench mortar; 
Bombardier E. Cox, of the Rugby Howitzer Battery, for- 
merly a charge-hand in the turbine department, has been 
killed by shrapnel; Private B. BARE, of the Wiltshire Regi- 
ment, who was in the purchasing department, is reported 
killed in action, after being missing since June 16th last; and 
Lance-Corporal J. T. Gurney, of the Royal Warwickshire 
Peces reported missing since April 21st, 1915, is now listed 
as dead. 

The death in action is reported of Private J. JEFFRIES, of 
a Shropshire Regiment, who was an employé at Darwen Cor- 
poration electricity works. 

Private J. H. Dorper, of the South Lancashire Regiment, 
formerly employed by the Osram Lamp Co., at Manchester, 
has been killed in action. 

Private RicHanp Sircock, of the Canadians, who has been 
killed in action, was formerly employed at the works of the 
Chloride Electrical Storage Co., Clifton Junction. 

Captain Grrarp R. FLEMING, Scottish Rifles, who has been 
wcunded, was, before joining the Army, in the employment 
of Messrs. Wm. M'Geoch & Co., of Glasgow. 

Rifleman Jonn Barker, Royal Irish Rifles, formerly em- 
pleyed at the British Westinghouse Works, Trafford Park, 
who was previously reported missing, is now officially reported 
killed. Another foriner worker at the Westinghouse Works, 
Sergeant E. Murray, of the Loyal North Lancashires, has 
been killed. Private ARTHUR Etrerick, of the Black Watch, 
who has died from wounds, was also employed prior to enlist- 
ment at the British Westinghouse Works, Trafford Park. 

Lance-Corporal R. QuiNN, of the Manchester Regiment, 
formerly employed by Messrs. Hans Renold, Ltd., has been 
killed in action. 

Corporal ELIJTAH BAuGH, before the war employed as an 
electrical fitter by the General Electric Co., Ltd., Salford, has 
been seriously wounded in action. 

The death in action is reported of Sergeant R. W. Woops, 
Loyal North Lancashire Regiment, who was formerly em- 
ployed at Messrs. Dick, Kerr & Co.'s works, at Preston. 


Obituary.—Mn. R. W. TwrEDy.—The death has occurred of 
Mr. Robert Wilkinson Tweedy, chairman of Messrs. Tyer and 
Co., Ltd., electrical and general engineers, Denton Holme, 
Carlisle, and Dalston, London. Deceased, who was 69 years 
of age, entered the business of his father at Carlisle, of which 
he ultimately became sole proprietor. On amalgamation with 
Messrs. Tyer & Co., 16 or 17 years ago, he became local 
managing director, and subsequently was elected chairman of 
the company. He had served on the Carlisle City Council 
and Cumberland County Council. 

SIR Corset WooDaLL.—We regret to record the death of 
Sir Corbet Woodall, governor of the Gas Light & Coke Co., 
at the age of 75 years. 

HERR F. GnattH.—The death has occurred, at the age of 
62 years, of Herr F. Gnauth, the general director of the 
Felten & Guilleaume Carlswerk Gesellschaft, of Mulheim, 
Cclogne. 


NEW COMPANIES REGISTERED. 


F. J. Shenton & Co., Ltd, (143,861).—This company was 
registered on May 17th, with a capital of 453.500 in £1 shares (3.000 ord. 
and 500 '* B”), to carry on the business of munition makers, electrical, tele» 
phone, telegraph, mechanical, and general engineers and merchants, elec- 
tricians, electroplaters, fitters, millwrights, founders, stampers, galvanisers, 
japanners, anncalers, enamellers, painters, &e. The subscribers (with one 
share are: W. A. Barber, 51, Penshurst Road, Thornton Heath, Surrey, 
clerk: J. A. Matthews, 38, Lambton Road, Hornsey Rise, N. clerk, Private 
company. The number of directors is not to be less than two or more than 
five; the first are F. J. Shenton (managing director) and E. H. Smith (chair- 
man) In the event of the decease of the said E. H. Smith, his father, L. J. 
Smith, or failing him, the personal representatives of the said E. H. Smith, 
shall have the right to appoint a director in his place. Remuneration of 
E. H. Smith, £50 per annum; of managing director, as fixed by agreement; 
of other direeters, as fixed by the company. Registered office: 284, Queen's 
Road, Peckham, S.E. 


Quead, Ltd. (143.850).—This company was registered on 
Mav loth, with a capital of 457.000 in £1 shares, to take over the business 
of vendors and manufacturers of gas and electric stoves, heaters, lamps, and 
apparatus and appliances relating thereto carried on by F. Eads and R. J. 
Quainton, at 47, Marvlebone Lane, W., as Eads & Quainton. The subscribers 
(with one share cach) are: F. Eads, 47, Marylebone Lane, W., manufacturer 
of electric fires, &c.; F. L. Wright, 66, Windermere Road, Ealing, W., tuj. 
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neer; R. J. Quainton, 47, Marylebone Lane, W., engineer, Private company. 
The number of directors is not to be less than two or more than five; the 
first are F. Eads (permanent), F. L. Wright, and R. J. Quainton. Qualifica- 
tion. 4,100 shares, Secretary: H. Middleton. Registered office: 47, Maryle- 
bone Lane, W. 


s D 


OFFICIAL RETURNS OF 
COMPANIES. 


ELECTRICAL 


Lamplough & Sons, Ltd.—Mortgage, created by Receiver, 
dated May 16th, 1916, to secure £1,200, charged on the company's undertakin 
and property, present and future, including uncalled capital. Holder: H. E. 
Taylor, 35, Church Road, Richmond, Surrey. 


Pl C LM I D E IPRC SORTER) 


CITY NOTES. 


The gross earnings of the company for 


United 1915 amounted to £641,581, whilst the gross 
River Plate maintenance and other charges in Argen- 
Telephone tina and London were £447,810, leaving 
Co., Ltd. the profit for the year at £193,771. Deduct- 


ing interest on debenture stock, preference 
dividend for the year, and the interim ordinary dividend, and 
adding £6,563 brought forward, £128,234 remains. Of this, 
£2,000 has been put to the staff provident fund, £20,000 to 
the reserve fund, £19,000 to depreciation of securities account, 
and a final dividend of 5s. per share on the ordinary shares, 
making 8 per cent. for the year, free of income-tax, absorbs 
£81,000, leaving £6,234 to carry forward. Annual meeting: 
May 30th. 
The annual meeting was held on May, 


Anglo. 16th, Mr. HERBERT ALLEN presiding. The 
Portuguese chairman said that in a year of great 
Telephone events in the outer world the affairs of the 
Co., Ltd. company had been singularly uneventful. 


They earned £81,923, against £71,389 in 
the previous year, and expended £54,037, as against £44,875, 
and the gross profit was £27,886. The commercial and finan- 
cial situation in Portugal was no better than one would 
expect it to be after the political turmoil prevailing through- 
out the country during recent years, and it was not easy 
under such circumstances to explain the steady growth of 
this company’s business, unless it were due to their excellent 
service, combined with a moderate tariff. The number of 
subscribers increased during the year by 104 per cent., and 
the gross revenue by 14 per cent. Unfortunately, however, 
the net profit showed little advance on that of the previous 
year, owing partly to the increased cost of labour and 
material and in greater measure to the loss on exchange. The 
Lisbon exchange on London was now only 34d. per escudo, 
a fall of about 20 per cent. in less than two years, and that it 
was not worse was due to the fact that imports into Portugal 
had practically ceased, and that the Brazilians and rich Portu- 
guese, who formerly spent most of their time in Paris or 
Biarritz, were cbliged now, on account of the war, to take 
up their residence and spend their money in Lisbon or Oporto. 
How they were to meet the steadily increasing cost of labour 
and material was not quite clear. The Portuguese railways, 
both private and State-owned, had solved the problem by an 
increase of 10 per cent. in their tariff, and if such a step could 
be justified in the case of native enterprises it should be still 
more allowable in the case of foreign companies, which had 
to send their profits out of the country. He feared, however, 
any such increase on their part would be resented by the 
public, and therefore was out of the question. Capital expen- 
diture during the year was lower than for some years past. In 
normal times this would be no subject for congratulation, 
because the constant aim of a telephone company was to 
enlarge the scope of its operations, and that, of course, could 
only be done by liberal capital expenditure. But under exist- 
ing conditions, when Treasury sanction for new issues was 
difficult to obtain, it was perhaps as well that capital require- 
ments were, if only temporarily, on a moderate scale. "This 
provision of working capital was a question that did not leave 
them altogether free from anxietv, because there must be no 
slackening of effort to meet the requirements of an ever- 
growing telephone public. At the present time the business 
was expanding at an unprecedented rate, and scarcely had 
they got their new exchange at Lisbon into working order 
than they were confronted with the possible necessitv of fur- 
ther extensions. How much longer they. could defer the 
opening of a new exchange at Oporto he did not know. For 
the tine being the policy of the board was to restrict new 
work as far as possible to the actual bringing in of subscribers, 
but tlie present rate of progress could not be maintained with- 
out an adequate increase in the capacity of the exchanges and 
of the cable routes. Having regard to all the circumstances, 
it was scarcely probable that normal capital requirements 
would henceforth be under 420.000 a vear, and the tendency 
would be to increase rather than to fall away. Should they 
be called upon to extend the area of their operations bevond 
Lisbon and Oporto, this estimate might be considerably in- 
creased, As in the past, they would hope to meet this expendi- 
ture largely out of surplus or undivided earnings, but the 


ccntinued rise in the Lisbon exchange was making serious 
inroads on the profit and loss account, and the diminished 
surplus, if they were to maintain their normal rate of divi- 
dend, would necessitate raising some, at all events, of the 
requisite funds by an increase of capital in one shape or 
another. Fortunately their present financial position was 
quite satisfactory, and, subject to the absence of any turn for 
the worse in the military situation, they could see their way 
ahead for well over a year. 

The net profit for 1915, after providing 


Electric £6,648 for debenture interest and 47,500 
Construction for depreciation, is £43,241, plus 47,471 
Co., Ltd. brought forward. After paying 7 per cent. 


on the preference shares, and 71 per cent. 
on the ordinary for the year, £12,064 is to be put to general 
reserve fund (making it £50,000), leaving £16,839 to be carried 
forward, subject to excess profits duty and assessment under 
Munitions of War Act, 1915. The works were declared con- 
trolled in August last. Notwithstanding the very high price 
of materials and an all-round increase in the cost of manufac- 
turing, the net profits for the year were satisfactory. The 
improved results are due principally to a larger volume of 
orders having been handled through the unremitting efforts 
of the staff and workmen, Unexecuted orders at the begin- 
ning of the new financial year exceeded those on hand a year 
ago. Annual meeting: May 30th. 


At the annual meeting, held in London 


Shanghai on May 19th, the chairman said that the 
Electric falling off in receipts referred to a year ago 
Construction continued until the carly autumn, when a 
Co., Ltd. marked improvement took place, and in 


the later months of the year nearly all the 
loss was recovered. The receipts for 1916 had so far con- 
tinued on the same improved basis, and the position was now 
certainly hopeful. The trade of Shanghai also improved dur- 
ing the second half of the year, and the company had benefited 
b» this, and by an increasing influx of natives into the Settle- 
ment in consequence of the disturbances in China. The gross 
trafic receipts were £117,975, less £31,707 for loss by native 
copper coinage, leaving effective receipts of £86,268, which 
was practically the same asin 1914. After deducting the work- 
ing expenses in Shanghai, an operating profit remains of 
£35,003, as compared with £35,892 in 1914. After paying 
the 7 per cent. dividend, £1,387 was to be carried forward. 
The expenditure on construction account was £12,567, about 
£10,000 less than last year, chiefly for 10 new motor cars, 
temporary overhead feeder cables, land for sub-stations, build- 
ings extension, &c. 'The power expenses had been reduced 
from £9,814 to £8,684, and had been brought down to 2.97 
cents per car mile against 6.15 in 1909, the average cost per 
unit being 3.10 cents. A further reduction per unit was 
looked for when the Council had completed its new Riverside 
station, when the company would be able to do away with the 
overhead feeder cables which were put in to replace the 
original underground cables, which had proved unsatisfactory 
in many instances. The overhead cables were purchased on 
favourable conditions, and the materials at to-day's prices 
cculd be sold on terms that would go a long way to cover the 
origina] cost. In 1915 they carried nearly 60 millions of 
psssengers, against 113 millions in 1909, and during the first 
three months of this year they had carried 15} millions, or at 
the rate of 62 millions per annum. As they anticipated that 
this increase would be maintained, they had applied to the 
Municipal Council for permission to introduce 15 new trailers. 
Notwithstanding the assurances given to the Diplomatic bodv 
in Peking by the Chinese Minister of Finance, the deprecia- 
tion of native copper coins had been accentuated, and the 
ratio of loss to gross receipts had been increased to 98.53 per 
cent.—9.91 per cent. on the share capital, as compared with 
26.04 per cent. in 1914, and the loss for the year was £28,055, 
against £25,830 in 1914. At present there were good reasons 
for believing that the depreciation would be arrested at no 
distant date, and should this charge on the receipts be mini- 
mised or eliminated altogether, it was obvious that their 
account would in future be very materially improved. The 
rise in the silver exchange was also greatly to their advantage. 
In regard to railless traction, the Fokien new roadway had 
been completed in cement concrete, and the company's rail- 
less service was resumed on July 7th, the weight of the cars 
being reduced to meet the Council's requirements. The cars 
so altered had operated most successfully on the smooth sur- 
face, and since the opening to December 31st they had carried 
1.439.804 passengers, run 49,753 car miles, and collected a 
gross revenue of $19.347.49, which, after deducting loss on 
native coinage, working expenses and depreciation, had paid 
over 6 per cent. per annum on the capital employed. The 
route (less than 2 mile) was too short to get the full benefit 
of the seven cars available, and they had applied to the 
Council for an extension, which the popularity of the service 
and the success of the experiment should justify. They were 
looking forward for opportunities to expand this form of trac- 
tion at no distant date, as it was proved to be well suited to 
the narrow streets and to the requirements of the population. 
They also hoped that when the war was over and the disturb- 
ances in China had ceased, the inquiries made as to starting 
tramways in other townships in the interior might lead to the 
company being invited to take an interest in such schemes. 
as their experience should certainly be useful to those con- 
cerned in any such new undertakings in China. Mr. Doran, 
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a useful member of the staff, came home on leave to join the 
Army, and the deputy general manager, Mr. Smeaton, was 
home on Jeave for medical treatinent. Thanks were due to 
the local board and to Mr. McColl. Owing to the death of 
veneral Thys last year, and to the enforced absence of M. 
Francqui, M. le Chevalier Edmond Carton de Wiart had been 
invited to represent the large Belgian interest in the company. 


: For 1915 the gross receipts were 
Anglo- £2,709,616, less working expenses (which 
Argentine include £120,000 carried to depreciation 
Tramways renewals reserve, in addition to £265,692 
Co., Ltd. expended on ordinary maintenance) 


£1,786,740, leaving £922,576. After adding 
interest on investments and deposits and transfer fees, £45,637, 
and £96,409 brought forward, the amount is 41.064.922. In- 
terest and charges, absorbing £970,502, are made up as fol- 
lows :—Annuity to City of Buenos Aires Tramways Co. (1904), 
Ltd., £70,000, 4 per cent., 44 per cent., and 5 per cent. 
debenture stock interest, sinking fund for redemption of 
debenture and share capital, and 54 per cent. dividend on the 
first and second preference. The balance forward is £94,120. 
During the year there was a further fall in reccipts of £141,380, 
but by the exercise of strenuous economies the expenditure 
was reduced by £94,256, and it now probably represents 
the minimum compatible with efficiency.“ while the position 
is aggravated by the continuous rise in the cost of fuel. upon 
which the price paid for electric current is based. Having 
regard to the dithculty of forecasting the results of the present 
year, the directors are unable to recommend the payment of 
a dividend on the ordinary shares. The balance at the credit 
of the profit and loss account, £94,120, has accordingly been 
carried forward. The general manager, Mr. G. Pedriali, in a 
most exhaustive report, shows how building operations in 
the city of Buenos Aires came to an almost complete standstill, 
in: migration was reduced to a minimum, and the population 
fell. The traffic suffered more even than in 1914. The passen- 
gers carried were approximately 317 millions, a decrease of 4.5 
per cent. This includes 30} millions of subway passengers (an 
increase of 7.1 per cent.). The car km. run were 814 millions, 
a decrease of .09 per cent. The surface receipts decreased by 
6.7 per cent., and those for the subway increased by 7.1 per 
cent. During the year 64 new cars received from Preston 
were delivered to traffic. The number of motor-cars has 
increased from 1,768 to 1,800, the convertible trailers from 407 
to 426, and the motor trolleys from 49 to 55. Details are given 
of the number of breakdowns of cars and of electrical equip- 
menís, also particulars concerning the maintenance of the 
overhead system, cables, permanent way, and buildings. A 
reduction of 6 per cent. has been effected in average con- 
sumption of the subway cars. 
traction has diminished by 1,105,469 x w.-hrs., and the figures 
per car km. run show a continued decrease. The average cost 
of current per Kw.-hr. for traction increased from 1.431d. to 
1.544d., or 7.9 per cent. Coal cost considerably more than in 
1914, and but for a favourable petroleum contract the 1915 
figures would have been exceeded. North American coal was 
largely used, three cargoes only of Welsh coal having been 
received in the early part of the year. The North American 
coal does not give such good results as best Cardiff. Petroleum 
has given excellent results as regards consumption per Kw.-hr. 
The Kw.-hr. of current produced required, before the. war 
period, 884 grammes of best Cardiff coal. During 1915, owing 
to the use of petroleum, this figure was never reached until 
December, when North American coal alone was used, when 
the consumption was 959 grammes for every Kw.-hr. of current 
generated, which added over 8 per cent. to the price of current. 
The company will be prejudiced greatly if North American 
coal continues to give inferior results, taking both cost and 
production of current into consideration. The increased cost 
of current has added largely to the working expenditure. The 
amount paid to the D.U.E.G. in 1915 for energy was £355,574. 
If prices of fuel had been at the normal conditions in accord- 
ance with the tase price in the contract. t.e., less than 7.75 
gcld per ton, the cost would have been £239,253, so that the 
difference added to working expenditure amounted in 1915 to 


£66,391. Mr. Pedrali closes his report with a reference to 
prospects as follows :— 

Never has it been more difficult to form an idea as to what the year 
may bring about, or the effect, either directly or indirectly, that the state of 
European affairs will have on our receipts, There is little doubt that no 
improvement on a large scale can be anticipated, Should things continue as itt 
present, J should say that a very gradual and hardly perceptible increase will 
take place, but there are nowadays so many factors which may affect us at 
a moment's notice that this opinion must be accepted as absolutely precarious. 
Expenses have been cut down to the utmost limit in every department, but 
where we are quite unable to form an estimate of expenditure is in the 
expense of electric current. The price of coal and other fuel has reached such 
unheard-of prices (nearly three times the normal), and the outlook Is $6 
extremely obscure, that I am afraid our profit for the year will be very 


gravely affected by this state of affairs. 
The annual meeting took place yesterday. 
The directors of the Gotthardwerke, A.G. 


Swiss fur Elektrochemische Industrie, of Bodio, 
Electrical state that the works were occupied to the 
Companies. limit of their capacity in 1915, and they 


propose a dividend of 10 per cent., as 
against a rate of 8 per cent. in 1914. 

— The Flektrizitata Gesellschaft. Baden, in which the firm of 
Brown. Boveri is interested, reports net profits of £4,900 for 
1915. as against 43.600 in the previous year. Tt is proposed 


to distribute 64 per cent., as compared with 5} per cent. in 
1914. | 


The electric current used for, 


The Motor A.G. fur Angewandte Elektrizitat, of Baden, 
which owns generating stations, and is also interested in 
supply works, in various countries, records net profits of 
£51,000 for 1915, as contrasted with £99,000 in the preceding 
year.  'The directors reconmend a dividend at the rate of 
7 per cent. on the ordinary share capital of £1,900,000, being 
the same rate as in each of the three preceding years. 


Anchor Cable Co., Ltd.—Tho report for 1915 states that the 
profit, aftcr making provision for war taxes and contingencies, 
amounted to £47,251, plus £32,129 brought forward. Interest 
on debenture stock absorbs £2,250, depreciation £20,000, 
written off investments £107, leaving an available balance of 
£57,023, which it is proposed to deal with as follows :—Divi- 
iue 20 per cent. on the shares £13,000, carrying forward 

44,023. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock Exchange markets have further developed the acces- 
sion of strength to which we have drawn attention in our 
last two issues. Various reasons are ascribed for the substan- 
tial buying now in progress. Some people put it down to 
rumours of peace and consequent eagerness on the part of 
investors to get in beforg the expected peace boomlet starts. 
Others say that the buying is simply employment of capital 
which is being made out of munitions and war-work generally. 
Possibly both reasons contribute to the robustness of invest- 
ment markets as a whole—a strength which is led by Consols 
and which permeates practically everything of an investment 
nature. 

The spectacular event of the week is a rise of over 20 points 
in a day in Cities Services common shares. The company has 
just issued its annual report to April 30th last, showing a 
remarkable expansion in profits; and Montreal vied with 
New York in competing for shares. Another feature of the 
week is a spurt in Brazilian Traction common shares, which 


carried the price from 564 to 643, with hardly a break. The 


motive power here, also, was New York buying, with the Rio 
exchange up to 12 9/16d. to back it. The Home Railway 
market is good, with further recoveries in the Undergrounds; 
and amongst the industrial descriptions, manufacturing shares 
stand out with noticeable firmness. 

It is something of an anti-climax to go on to remark that 
home electricity shares are inclining rather to the dull side. 
County of London preference and Westminster ordinary are 
both easier. The only improvement in the list 1s one of 1/16 
secured by the London Electric shares; and the market 
explanation of the dulness of this section naturally falls back 
upon the Daylight Saving Bill as responsible for holding back 
oiders which might otherwise have come in. The tone, not- 
withstanding these two small falls, is quite good; and any 
resumption of demand for the shares would put up prices 
smartly enough. 

Another dull spot in the following price lists is that for 
Anglo-Argentine Tramway shares. The report of the company 
eluborates the reasons for the directors’ decision not to recom- 
mend the payment of a dividend on the ordinary shares. The 
ecntinuous rise in the cost of fuel is the prn difficulty ; 
and the directors state that expenditure has been reduced 
until it now probably represents the minimum compatible 
with efficiency. The meeting was fixed for the Thursday in 
this week. 

Central London assented ordinary stock, after being stag- 
nant literally for months, suddenly developed strength and 
rose 24 to 70, with very little stock to supply the buyers. 
District ordinary gained 3, and Underground Electric mcome 
bends held their previous good rise. The Home Railway 
market is good in all its sections. Removal of the minima 
from the prior-charge stocks has brought in more buyers 
than sellers; and instead of the expected flood of stock, the 
market is astonished to find that there is little supply to 
meet the considerable demand. Nor is this the case in London 


only, for correspondents of ours report that the same condi- 


tions prevail in the Glasgow Stock Exchange, while from some 
ot the other important provincial centres there are insistent 


. * 


inquiries for the offer of reasonably- priced stock. 


It is in the telegraph market that the principal strength is 
shown. The Eastern group is again favoured; there are rises 
in “ China ” shares, Eastern ordinary, Globes, and Western 
shares. The American section is also decidedly better on the 
week. Anglo-American Telegraph deferred is up to 22, a rise 
of 2: and the preferred stock has at last gone over par. 
American railway shares enjoyed a boom on their own 
account; and almost everything connected with the States 1s 
veld in high favour. 

E India and Panama shares recovered 1s. 6d. to 19s., 
support being rendered on the assumption that the directors 
had done the wisest thing in passing the dividend, and 80 
loving the foundation for a better year next time. United 
River Plate Telephones rose another ; on the issue of the 
report, which makes pleasant reading for the proprietors. 
Marconis improved to 44s. 6d., and there has been a little 
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business in Americans on the basis of 14s., though in others 
of the group there has not been much alteration. 

One important feature of the week is the announcement 
of & working agreement between Brunner, Mond & Co. and 
the Castner-Kellner Alkali Co. The secret had been very well 
kept, and the news of the rapprochement caused a sharp rise 
in the shares of both companies, Castner-Kellners gaining è 
at 3 7/16. Electric Constructions put on 6d. to 17s., the 
report being even more satisfactory than the dividend 
announcement had led the market to expect. Callenders are 
ncminall unchanged at 114, but there are very few shares 
atcut, and the company's report, which came out a few days 
ago, shows the undertaking to occupy a very strong position. 

The news from Mexico does not greatly encourage activity 
in the stocks and shares connected with the country. At the 
same time, however, with such rapid rises taking place in 
the prices of stocks in companies that operate in North and 
Scuth America, there is more disposition to look kindly upon 
the Mexican utilities, with the result that the 6 per cent. 
bends of the Tramways and the Mexican Light and Power 
ccucerns have each a rise of a point to their credit. 

In the armament group there is no change from the pre- 
vious quietude, but the rubber market continues to improve. 
Although the price of the raw material hangs back, buyers 
are once more pressing in to take advantage of the slightly 
lower prices than those which ruled a few weeks ago. At the 
same time, the excitement which then characterised the 
market is not so evident, thanks, of course, to the spread of 
panic interest to so many other sections of the industrial 
market. 


SHARE LIST OF ELEOTRICAL COMPANIES. 


Hour ELECTRICITY COMPANIES. 


Dividend Price 
— cin, May 28, Rise or fall Yield 
1914, 1916. 1916. this week. p. o. 
Brompton Ordinary  .. .. 10 10 6 = 47 8 3 
Charing Cross Ordinary ʻi 6 b — 7 18 10 
Chelsea oe ee es oe 5 4 P — 6 8 
City of London 2 M 9 8* 19 — 6 18 
do. do. 6 per cent. Pref, 6 6 1 =æ 6 1t 
County of London vá — 7 7 1 — 6 16 
do. 6 per cent. Pref. 6 6 107 — $ b 16 
Kensington Ordinary .. "uU. 1 6 — 7 0 
London Electric .. os . 4 8 l% +, 711 
do. do. 6 per cent. Pref, 6 6 42 — 11 
Metropolitan - "s M 4 8 2 — 6 6 
do. 44 per cent. Pref. 4$ 8 — 7 10 
St. James' and Pall Mall .. 10 8 6 = 6 18 
South London : Sa 5 b 2 — 8 18 1 
South Metropolitan Pref, 7 1 s" — 6 14 
Westminster Ordinary .. 9 1 — $ 6 4 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. 6 6 101 xd +1 519 0 
do. Def. 80/- 83/6 23 +È 910 9 
Chile Telephone .. 8 8 6 + 6 5 6 
Cuba Sub. Ord. 6 5 1 - 618 4 
Eastern Extension 7 8 14 +$ 5 11 4 
Eastern Tel. Ord. a 17 8 146 +3 5 9 7 
Globe Tel. and T. Ord. .. 6 1 128 +È 5 14 8 
do. Pref 6 6 1 — 617 5 
Great Northern Tel. 2 22 86 — 6 0 7 
Indo-European 18 18 49 — 6 12 8 
Marconi "T 10 — or + 410 4 
New York Tel. 44 UN 43 4b 100 = 49 ( 
. Oriental Telephone Ord. 10 10 143 = 610 € 
United R. Plate Tel. g 8 615 +h 694 
West India and Pan. .. T 1 Nil 19J- 4- 1/6 9061 
Western Telegraph Sg T 7 8 143 * i *6 10 4 
: Home RAILS. 
Central London, Ord. Assented 4 4 70 +H 5 14 4 
Metropolitan ae " čs 1 1 818 6 
Underground Electric Ordinary Nil Nil — 1 —1 Vg 
ndergroun ectric i i — 
do. do. "A" .. Nil Nil 6/- +6d Nil 
do. do. Income 6 6 87 — *8 18 0 
FonREIOGN Trams, &c. 
Adelside Sup. 6 per cent. Pref. 6 6 —5 6 6 4 
Anglo-Arg. Trams, First Pref. 51 sf 8 — 717 2 
do. Qnd Pref... 6 = 8 9 2 
do. 5 Deb. .. 5 b 78 — 68 2 
Brazil Tractions .. m — 4 4 100 +8 640 
Bombay Electric Pref. .. .. 6 6 10 — 515 8 
British Columbia Elec. Rly. Pfce. 5 6 69 — 9 9 8 
do. do. Preferred — Nil 40 — Nu 
do. do. Deferred — Nil 88 — Nil 
do. do. Deb. 4 62 — 617 1 
Mexico Trams 5 per cent. Bonds — NI 42 +1 Nil 
o. 6 percent. Bonds — Nil 86 — NO 
Mexican Light Common 2s Nil Nil 90 — Nil 
do. Pref. ee ee Nil Nil B3 -— Nil 
do. Ist Bonds 92 Nii Nil 42 +1 — 
MAXUFACTUBING COMPANIES. 
Babcock & Wilcox m .. 14 18 28 = 614 8 
British Aluminium Ord. S 5 7 92/- xd — 6 7 8 
British Insulated Ord. .. . 16 " 104 — 1 910 
British Westinghouse Pref, .. 73 7 44/- — 616 6 
Callenders .. 2s 88 .. 16 20 11 — 6 10 5 
do. 5 Pref. ss "m 5 6 4 = 5 17 8 
Castner-Kellner .. 2s . NV — RZ, + 5 14 8 
Edison & Swan, £8 paid . NI — 10/6 — 6d. Nil 
do. do. fulypaid .. Nil — 14 = Ni 
do. do. 5 percent. Deb. 5 5 57 - 815 8 
Electric Construction .. — .. 6 74 17/- + 6d. 816 6 
Gen. Elec. Pref. .. oe as 6 6 98 — 6 4 8 
Henley a : 20 — 14$ — *6 18 O 
do. 43 Pref. .. e 4$ 4% 4 — 612 6 
India - Rubber oe .. 10 10 103 — *9 10 6 
Telegraph Con. .. us . 20 20 87 — *8 16 0 


* Dividends paid free of income-tax. 
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MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary acoording to quantities and other circumstanca 


1 


Wednesday, May 24th. 


Latest Fortnight's 
CHEMICALS, &c. Price. Inc, or Dee 
a Acid, Oxalic .. per Ib. 1/8 T 
a Ammoniac Sal - A .. per ton 215 čs 
a Ammonia, Muriate (large crystal) v £64 te 
a Bisulphide of Carbon  .. EN vi ee 
a Borax.. s 2s xt is 430 £3 inc. 
a Copper Sulphate... 75 zs 
a Potash, Chlorate .. vs .. per lb. 9/6 
a „  Perchlorate ds - - 3/- 
a Shellac oe ee . ee per owt 
a Sulphate of Magnesia... .. per ton 18 
a Sulphur, Sublimed Flowers i 814 
a [I1] Lump ee eo oe [T] 210 
a Soda, Chlorate .. zs .. per lb. 1/4 
a » C stals ee ee ee per ton 190 T 
a Sodium Bichromate, casks es per lb Vs 
METALS, &c. 
c Brass (rolled metal 2" to 12" basis) per lb. to 1/6 . ine. 
c » Tubes (solid drawn) is ji to 1/7 . to Id. is. 
c FT] Wire, basis oe ee ee ) to 1/6) 
c Copper Tubes (solid drawn) .. i Ly to 1/98 . ine, 
g » Bars (best selected) per ton £174 £1 ine. 
£g [1] Sheet ee ee ee » 2174 n ine. 
£ Rod .. = s A a 2174 F ine. 
d os (Electrolytic) Bars d E £160 £8 inc. 
F A T Sheets .. eS £178 £8 ine. 
d i de Rods * ÉA £167 £8 inc. 
d „„ ” H.C. Wire per lb. 1/8 Id. ioc. 
f Ebonite Rod — inn i " BJ- x 
f v Sheet ee 70 ee 
n German Silver Wir * 2/8 : 
h Gutta-percha, fine A - 6/10 e 
h India-rubber, Para fine .. Š s lid. dec, 
i Iron Pig (Cleveland warrants) .. per ton Nom ec 
„ Wire, galv. No. 8, P.O. qual. 57 T 
g Lead, English Pig .. Vs 4 x £38 £2 5 dec. 
g Mercury $e T i per bot. £16 12 6 to 
£16 15 
e Mica (in original cases) small .. per lb 64. to B/- 
€ » " » medium ” to 6/- 
e y " ” large .. ” | 7/6 to 14/- & up 
d Silicium Bronze Wire .. per lb. | 1/84 
r Steel, Magnet, in bars .. per ton | 
g Tin, Block (English)  .. » | £197 to £200 
n „ Wire, Nos.1tol6 .. per lb. | 3J- 


— — — 


Quotations supplied by 


a G. Boor & Co. g James 4 

d Frederick Smith & Co. é Bolling & Lowe. 

e F. Wiggins & Sons. i Richard Johnson & Nephew, Ltd. 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons. 


Telegraph Works Co., Ltd. r W. F. Dennis & Co. 


Mirrlees, Bickerton & Day, Ltd.—The report for the year 
ended March 3lst states that the net profit, after providing 
for depreciation and directors’ fees, is £16,101, which, with 
£1,730 brought forward, makes £17,831. Dividend at the 
rate of 74 per cent., less tax, on the ordinary share capital. 
£5,000 to reserve; £2,037 carried forward.—Financial Times. 


West African Telegraph Co., Ltd.—The net profit for 
1915, including £633 brought forward, is £25,347. £13,000 ba: 
been transferred to general reserve, and a further dividend o 
2 per cent., making 4 per cent. for the year, is recommenda. 
carrying forward £991. 


Reduction of Capital.—HRobt. W. Blackwell & Co., Lid- 
A petition for reducing the capital from £250,000 to 250.0 
by cancelling capital which has been lost or is unrepresented 
by available assets, is to be heard on May 30th. 


Great Northern Telegraph Co., Ltd., of Denmark.—T* 
receipts for 1915 were £968,699, and the expenditure was 
£287,461. Dividends and bonus proposed aggregate 2 pe 
cent. for the year, leaving £76,406 to be carried forward. 


Cleveland & Durham County Electric Power Co.—Th* 
London Gazette of May 93rd contains the full statement 
capital expenditure and revenue of this company for the year 
ended December, 1915. 


Bombay Electric Supply & Tramways Co., Ltd.—I:: 
directors recommend a dividend on the ordinary shares s: 
the rate of 7 per cent. for the year ended December 31st, 1315. 


Castner-Kellner Alkali Co., Ltd.—Interim dividend, 9 pet 
cent. for the six months ended March 3lst. 


Adelaide Electric Supply Co., Ltd.—Interim dividend 8 
per cent., free of tax, on the ordinary shares. 


Doulton & Co., Ltd. Dividend 5 per cent., less tax, & 
the preference shares for year 1914. 


= : 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING APRIL, 1916. 


THE April returns of electrical export and import business, which than doubled the March valuss—and of glow lampe, which were 
we tabulate below, show as regards the former a general falling - imported into this country. 


" importe were also in advanoe of the previous month's 
Off in values, while the total of the latter shows a very consider- 35 ee ee Gn & reduced scale 


able increase. 
he re-ex for the month were valued at £15,391, as com- 

The exports, which in March were valued at £432,396, fell in 3 Tis 888 in March. " 
value to £353,266 in April, the decrease in the total being meee d Indie, es usual, was our best market during the montb, whils 
attributable to the falling-off in the machinery, cable, telegrap the Australian States and France were also prominent customers. 
and telephone exports, while only in three sections were minor Ok the importers, the United S:ates naturally heads the list, 
increases in value recorded. with a total of £175,060—largely machinery and telephonic 

Oa the other hand, the importe, whioh in Maroh reached a material; Holland occupies a prominent, second place, due to her 


total value of only £196,251, in April amounted to £256 099. sending us nearly £35,000 worth of glow lamps—a record am unt, 
This considerable increase is due to the greater value’, partioularly last month’s figure being £21,600 worth. Business with the 
of machinery, of telephonic and telegraphic material—which more Scandinavian countries also was on a larger scale. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


8 ss |g ir. -- of Bat 
! is 232 2 2 d d „ „ el BB 332 225 
Destination of export and country cousigning LE £08 Ses 9B [ovs E $S $25 34 8 EEE Bae i 
imports 527 FEIRE 44 pi 3 (552) $i E 987 2 8 
8 28 SSS $ [8 3 85 235 955 
à [EP ja a 4422 


* 2 2 2 | £ 2 g £ 2 2 2 2 
Russia, Sweden, Norway and Denmark  ... | 1,804 | 4,453 45, 181 | 774 | 1,718 7,263 180| 245 634 22 199 
Netherlands, Java and Dutch toner. coe | 2,208 |12,566 204! ... iss EM 170 — 106 19 2,974 
Belgian Congo... ais T" -— 10 $us v T" jse 9228 ve Way Vis 55 205 
Fran . | 2,746 2,463 1885 115 326 . 11,790 | 5,941; 476 | 173 26,859 
Portagal i 303 | 2,617 45 42 161^ sees 102 | . 4,020 
Spain, Canary Isles and Spanish N. Africa... eu 356 | * 336 102 82 94 600 | 2,987 555 46 5,035 
Switzerland, Italy and Austria-Hungary ... To 55 ... 958 ; | 195 969 71 20 T 6,382 

Greece, Roumania, Turkey and Bulgaria T sis iu | - re $3 is isi | wae T" a 
Channel Isles, Gibraltar, Malta and Cyprus... 57 226 272 107 ees vea 193 11. 283 ss 17,258 
U.S.A., Philippines and Cuba ec oe | 388 7. " T e. | 145, 499 690 28 | 33 3,134 
Canada and Newfoundland ... T ecc 310 10 34. 100 T 619 | 1,950 . | 1,661 25 5,797 
British West Indies and British Guiana 59 138| .. 34 69 988225 465 
Mexico and Central America «e ree ses | 6 . se Rus 5 T ; ive 11 
Peru and Uruguay ... os T - 1 E 135, 103 ... 33 199 44 .. m 445 
Chile ... T" — ect T e | . 330 353 23; 121 ses es | 4,053 890| ... 5.270 
Brasil eco eco eee eee eco 62 526 20; 121 eee 77 588 135 785 51 2,639 
Argentina —. see eee eoe . 998 3.014 1.000% 412 . | 1,085 | 1,941 | 91) 423 | 341 11,193 
Colombia, Venezuela, Ecuador and Bolivia... 13 39t m | 83 sel 103 3) 909 
9 
Egypt, Tunis and Morocco ... eee T 218 | 1,926 ees 183 85 934 .. | 1,898 "T 5,596 
British West Africa ... ove - ecc 61 88 18 198 is 31 | 1,021 " 14 2,133 
Rhodesia, O. R. O. and Transvaal... T 721 | 1,854 456 1,089 | 608 186 | 1,964 279 18 8,283 
Cape of Good Hope ... 666094 ecc 255 | 4763 383 226 T 496 | 2.233 217; 1,291 11,238 
Natal eae eee 1,145 | 1,939 33 220 vis 128 | 5,793 98} 1,070 42 10,659 
Zanzibar, Brit. E. Africa, Mauritius & Aden 68 31 : Sus " asà 132 — eee 345 
Azores, Madeira and Portuguese Africa  ... 12. 21 48 988 ee 55 9 20 41 219 

French African Colonies and Madagascar. ucl. "usi | Vis s Was 888 whe was as " 
China and Siam eee Š eee T 453 | 1,431 200 85 T 630 | 2,115 | 2,145| 394 | 255 8,464 
Japan and Korea oe vee - k 56 262 j 93 e» | 1,664 817 52| 1,310 16 4,766 
India ove — eee ees .. | 3,946 (16,595 | 2579) 2, 113 99 | 1,607 19,127 660, 6,296 62 51,714 
Ceylon ecc eee 54 = 638 289 271 %% 113 115 99 287 2,714 

Straits § sttlementa, Fed. Malay States and 

Sarawak owe eee eee eee 158 | 1,051 194; 499 "T 294 265 43^ 447 12 8,307 
Hong Kong eon eee eee eee eee 444 2,621 5 337 eee 10 819 eee 65 4,009 
West Australia ess — tee T eee 187 | 2,585 804, ... 1,030 416 es 1 5,470 
South Australia T E T eee 117 683 83 81 ae 167 797 741 45 wes 3,682 
Victoria - ees eos eee aes coe | 2,671 |17,636 709 1,888 94 178 | 3,623 217 296 17 27,984 
New South Wales T" - eee e. | 1,065 | 7,775 732 1,551 277 | 2,712 | 7,264 | 1,851 sen 31 35, 180 
Queensland T" eee T eve sas 625 108 150 * 103] 463 208; 1,967 83 9.279 
Tasmania „„ 14 HO} 16 .. o MUT 245 
New Zealand and Fiji Islands T" T 992 | 2,972 456; 913 5 677 | 3,292 1,184 522 86 13,411 


Total, & 22.288 92,684 8. 915'10,998 [a 362 14,652 132,574 15 042/19,875 1,963 34, 82247, 101 fae 266 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
Russia, Norway, Sweden and Denmark  ... 49-| x uw * | 1,746] 562 | 6,358 | 4 | 3,749 | 1,042 4,615 18,144 


. 
eee eee eee EL eee ote eee 2 eee ees * eee eee eee see [117 eee x eco 


Holland... eee eee [I1] eee ese eee 461 eee 3 1,532 32 l eee 157 eee 67 [EE eee 35,538 
Belgium eee eee eee [I1] ece eee eee eoe ese [EN] eee eee eee eee eee ees ees 
Frans. 15% 33 137 439 1.003 1322. | 9,015 | 1,263 141 12.332 
Switzerl ande. . 2,26 29 291. 2,328 | 2,602 |... 581 420 278 8.698 
Italy .—— uu. w^ Gea 44 90 | 4,309 | ... DUE DAE vs 160 570 .. | 160 tos 5,939 
Austria-Hungary eee ees [III eee eee eee eee eco eee oe ees eee eee sen een [II] 


United States ... eee ecc ecc eee | 6591 | 1,312 | 516 | 3,886 | 2,669, 1,230 112,142 86,094 3,732 | 6,998| 49,560 175,060 


Total, 4 9,145 | 6,112 ! 578 138,846 | 5,175) 5,123 21,751 | 86,664/17,147 9,823; 54.627 254,991 


Additional imports,—Spein, carbone, £45; Japin, electrical fittings, £100; glow lamps, £320; meters, £212; Ezypt, goods, 
£38; aro amps £13; machinery, £5; telegraph and telephons cables, £5; Canada, electrical goods, £85; fittings, £55; telegraph 
and telephone cables, £240, 


Registered Re-Exporte of Foreign and Colonial Electrical Goods from the United Kingdom. 
1,839 | 3,799 | 808 | 61 


Various countries, mainly as above... 1,032 | 1,428 87 3,216 15,391 


3,831 | 62 


TOTAL EXPORTS: £353,266 ToTAL RE-ExPORTS : £15,391 TOTAL IMPORTS: £256,099 
NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 

third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 

ee das ape appearing in adjacent columus. Imports are credited to the country whenoe consigned, which is not necessarily 
country of origin. 


604 


THE ELECTRICAL REVIEW. 


r . - 
[Vol 78. No. 2,009, May 26, 1914 
„5 | : 


THE SHILDON-NEWPORT RAILWAY ELECTRIFICATION. 


Tue North-Eastern Railway Co. was one of the first (fig. 1); considerable portions of the sidings at both 
of our great railway companies to adopt electric ends are also electrified, so that, including the 
traction, having as far back as 1904 successfully sidings, about 50 miles of single track are equipped 
applied electrical operation to their Newcastle and for electric working. | 


Tyneside suburban traffic. Once 
inore this company has acted as 
a: pioneer of electric traction in 
applying it to heavy freight haul- 
age on the Shildon-Newport line, 
on which electric working was 
first started on July Ist, 1915. 

Following a report by Messrs. 
Merz & McLellan, the company’s 
consulting electrical engineers, 
the Shildon-Newport route was 
selected for trial as being an im- 
portant freight line, dealing 
almost exclusively with heavy 
mineral traffic. 

Some historical interest attaches 
to this selection, since the track 
runs over a portion of the original 
Stockton to Darlington railway, 
the first public railway on which 
steam locomotives were used for 
conveying passengers and goods. 

Beyond the usual considerations 
.affecting the decision to apply 
electric traction to such a line, a 
special factor which differentiated 
the North-Eastern Railway lines 
from others in the United ning- 
dom was the ample supply of 
cheap electrical energy. available 
from the systems of the existing 
power companies, and this fact, 
obviating the necessity for a large 
capital expenditure by the railway 
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Fic. 3.—NORTH-EASTERN ELECTBIO FREIGHT LOCOMOTIVE AND TRAIN. 


company on power-station plant, had an important The general gradient, fig. 2, is in favour of the 


bearing on the whole scheme. 


laden traffic, the steepest gradient being 1 in 103. The 


The electrified line, between 18 and 19 miles long, line carries the heavy mineral traffic from the Sout 
connects the mineral sidings at Shildon with the West Durham coalfields to the Middlesbrough dis- 
Erimus siding at Newport, near Middlesbrough trict, supplying the large number of blast furnace 
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and iron works concentrated there. On the return 
journey, the load consists mainly of empty wagons’ 
returned to Shildon sidings. 

It was decided to adopt the high-tension direct- 
current system, current being supplied to the loco- 
motives through overhead contact wires at a pres- 
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from’ the main stranded steel catenary by means of 
steel wire droppers. The main steel catenary wire 
is supported from the steel structures by means of 
special insulators, double insulation being used 
throughout (figs. 4/5). 


The normal span between the steel structures is 
i dd 


Fids. 4 AND 5.—TYPicaL VIEWS OF OVERHEAD CONSTRUCTION TENSIONING STRUCTURE IN L.H. VIEW, 


sure of 1,500 volts from the two rotary-converter | 


sub-stations described later. 

The overhead track equipment was carried out 
by Messrs. Siemens Bros. Dynamo Works, under 
the supervision of the railway company's then 
chief engineer, Mr. C. A. Harrison. 

The overhead contact wires on the main portions 


110 yds., but on curves and sidings they are placed 


at lesser intervals, depending on the conditions 
existing. 

The normal height of the contact wire from rail 
level is 16 ft. 6in., but at level crossings this is 
increased to 18 ft. 6in., and under some of the low 
bridges, of which there are a large number on this 
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Fig, 6.— VIXW SHOWING TELMINAL ARRANGEMENT OF OVERHEAD CONSTRUCTION. 


of the track consist of two .135 sq. in. section hard- 


. drawn copper conductors, but on certain portions of 


the sidings where the loads are not so heavy, a 
single contact wire only is used. 
The wires are supported by a solid steel auxiliary 
catenary wire, to whicli they are attached by sliding 
clips. This auxiliary catenary is, in turn, suspended 


route, the height from the rail level is reduced, the 
minimum height being about 13 ft. 8 in. 

Two auxiliary overhead stranded-copper feeder 
wires, each of .194 sq. in section, are connected 
in parallel with the main contact wires at frequent 
intervals, to increase the conductivity of the over- 
head equipment. 
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Each steel structure carries a pair of insulated 
steadying arms, pivotted in. all directions and 
attached to the contact wires by means of clips, their 
purpose being to fix the position of the contact wire 
relatively to the track. The contact wires are 
staggered in the usual way to prevent undue wear- 
ing of the bow collectors. 


The general types of steel structure carrying the 


wires over the track can be seen in our views. 
These all-steel structures are bonded to the run- 


|! 


„% on oo 


| 
i 
etis 
\ à 
£ | ' 


/ 


Eler Rev 


Fie, 7.—SEgo ION OF LINE WITH CANTILEVER OVERHBAD CONSTRUCTION, 


ning rails by means of a hard-copper bond of No. .o8 
sq. in. section, and any steel structures carrying sig- 
nals, which are in proximity to the electrical equip- 
ment, are also similàrly bonded to the running rails. 

In order to limit, as far as possible, the sag of the 
contacb wires due to temperature variation, auto- 
matic tensioning was adopted, the tensioning points 
being approximately 1,100 yds. apart. 

Two of these structures are placed 65 vds. apart 
at the end of each tension length, 
the wires from the opposite lengths 
overlapping by this amount. The 
end of each contact wire is raised at 
the tensioning structure to which it 
is fixed, to a height of about 18 in. 
clear of the normal level at that 
point, so that the locomotive bows 
ride gently and without shock from 
one tensioning length on to the next. 

The contact wires are anchored to 
the auxiliary catenary wire at a point 
two-thirds of the distance along each 
tensioning. length in the running 
direction. | | 

The tensioning weights are slung 
in the centre of the mast structure by 
chains passing over pulleys attached 
to the contact wire. A normal ten- 
sion of about 'one ton is maintained 
by this means in the double contact 
wire. The auxiliary catenary wire is in all cases 
anchored off to the lower girder of the tensioning 
structure, but the main catenary is continuous, 
except at tensioning points at which section switches 
are fitted. At the latter points, the main catenary is 
also anchored off, but to the top girder. 

On some of the sidings where only shunting work 
is done a single contact wire is used over each track, 
with ordinary tramway span wire construction. 

On some of the marshalling and reception sidings, 


Fig. 8.—DRTAIL VIEW OF SECTION INSULATOR, 


. Which are not equipped throughout and on which 


it is only necessary for the overhead construction 
to permit of the locomotives entering to pick up 
anr load, the wires are terminated as shown in 

g. 6. 

Danger boards are fitted beyond which electric 
lecomotives should not pass, but if by any chance 
they should over-run these, the terminal construc- 
tion is such that no damage would be done to the 
bow collectors or to the overhead track. 

At some of the low bridges it 
is possible to carry the main 
catenary wire through the bridge, 
but at most of them it is neces- 
sary to anchor it off to the bridge. 
In these cases, to obtain sufh- 
cient clearance, the contact wires, 
with the aüxiliary catenary, are 
brought towards the centre of the 
— bridge, and in order to prevent 
— the edge of the bow collector from 
< striking the bridge a guard wire 
is fitted. 

The track is sectioned on the 
normal length at intervals of 
about 21 miles, and considerably 
more frequently on sidings. Sec- 
tion. points are arranged to occur 
in most cases at tensioning points, 
so as to avoid the use of section 
insulators. | 

Fig. 10 shows the type of sec- 
tion switch adopted, fitted with a 
horn-break arrangement, and 
operated by levers in the signal 
cabin. 

Fig. 9 is a view of five section 
switches fitted on a girder. 
| As the train-control system of 
working is in use on this route, the signal cabins are 
connected by telephone with a central control ofhce 
situated at Newport, and the handling of these 
switches is directed from the same point. 

In certain positions, where it was impossible to 


avoid théir use, section insulators are fitted, of the 


type shown in fig. 8. The track rails are suitably 
bonded at the joints and cross bonded between rails 
with stranded-copper bonds. 


The freight locomotives were designed and built 
at the N.E.R. locomotive works at Darlington, the 
electrical equipment being supplied and fitted by 
Messrs. Siemens Bros. Dynamo Works, Ltd. They 
are designed to haul trains weighing 1,400 tons at 
a speed of not less than 25 miles per hour on the 
level; a locomotive and train are shown in fig. 3. 

The work was carried out under the direct super- 
vision of the chief mechanical engineer, Mr. Vincent 
L. Raven. | BE 
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The engine may be described as an articulated 
truck locomotive in which the tractive effort is trans- 
mitted through the truck frames. . 

The cab, with sloping ends, is supported on the 
centre of each truck by strong steel castings, which 
embody the centre pin bearings and side rubbing sur- 


| 
m 
; 

4 

N 

ui 


Fia. 9.—View OF GANTRY WITH SECTION SWITCHES. 


faces in one casting. The centre pin at No. 1 end 
is a good working fit in its bearings on the centre 
of the transom. At No. 2 end provision is made 
for creeping up of the trucks when passing, round 
curves, but no allowance for movement transversely. 

The trucks are securely held together by means 
of a draw-bar and spring, which can be adjusted (the 
compression of spring. being § in. per 7-ton load) 


Fig. 10.—DETAIL VIEW OF SECTION SWITCH. 


to act as a connection between the two trucks. This 
spring cannót be subjected to heavy compression, 
resulting from buffing action, as the buffer part of 
the coupling between trucks receives the buffing 
stresses directly through the truck frames without 
:subjecting the centre pins and platform to any stress 


other than that due to the weight of the cab appa- 
ratus on them. ' | 
The sloping ends are partitioned off from the cab 


and contain the resistances, contactors, motor cut- 


out switches, multiple cut-out switches, and all high- 
tension electrical apparatus. Entrance to each 
sloping end can be obtained through doors which 
are normally locked. | 

The bow collectors on the roof of the cab are 
raised and maintained in connection with the contact 
wire by compressed air. A cock is fitted in the air 
system, the removable handle of which forms the 


. key of the doors mentioned. This handle is so 


arranged that it can only be removed when the cock 
is in the exhaust position, so that it is impossible 
to open the doors of the sloping ends while the bows 
are in contact with the overhead wire. 

In the cab two master controllers are fitted, one 
at each end. The cab also contains auxiliary 
switches for controlling the air compressor and the 
two dynamotors described later, and for lighting 
and heating. It also contains the control valves for 
the Westinghouse brake and for air sanding. In 
the centre of the cab there is a vertical hand wheel 
for the hand-brake. GP 

The dynamotors are securely fixed to the floor, 
the switches, &c., being fixed on the sides of the 
cab and weather boards. 


PARTICULARS OF MOTOR, GEARING, &o. — 
Weight of electrical equipment, inclusive of motors ... 24 5 


D», of mechanical parts. E ses ooo ee 50 3 
Do. of motors without gear wheels and gear cases 3 3 
Do. do. with gear cases and gear wheels see ^». 3 18 
Total weight of mechanical and electrical apparatus... 74 8 
Hain dimensions of motors :— in. 
Axial Jength over windings eee eve EID eve 24 
Length over core ... ove - ove - eve 1144 
Diameter of armature ... „ ee - si 214 
Diameter of commutator eco ooe eve TI. TTE 1 
Length of commutator... "c € eis 71 
Number of segments eco - wee eee ^». 195 
Air gap % II [rl TII [Im LIIS eee 32 
Speed of motors at normal looo. speed of 25 miles per hour 
= 787 RP. M. 

. LEADING DIMENSIONS OF LOCOMOTIVES. fi. in. 
Length over buffers [I ecc [IIO eve [IY 89 4 
Width over footplate - eae 860 ove - 8 4 
Total wheel base ove wee - 885 sab 27 0 
Wheel base of truck - vid Nos i - 89 
Centres of trucks „% ooo T isi a 18 8 
Diameter of wheels see abe sks Vis 40 
Height ot centre of gravity coe ove TI TT 4 6 


(To be continued.) 


Training Electrical Housewives. — So that the 


housewives of to-morrow will have a clear knowledge and 
understanding of the various and important uses of electricity in 
the modern household, the Domestic Science Dapartment of the 
Washington Irving High School, New York City, maintains a 
thorough course in electric household appliances. There are 800 
girls enrolled in the Department, of which Miss Florence Willard is 
the head. Among other electric appliances which were installed 
under the supervision of the Heating Bureau of the New York 
Edison Co., are more than 20 electric flat irons, electrics! 
percolators, chafing dishes, tea kettles, toasters, and grills, Some 
women shrank from touching anything electrical, for fear of a 
shock. It is the plan of E. C. Zabriskie, principal of the school, by 
means of this course in the domestic uses of electricity, to dispel 
for ever these false and ridiculous notions from the minds of the 
future generations of house-ke⸗ pers, and teach them that electricity 
is their friend and servant.— Elec. Hec. and Western Electrician, 


Protecting Canadian Power Plants.— So great is the 
fear that the big Canadian power plaut« at Niagara Falls, Oat., 
will be destroyed and otherwise crippled by German secret agents, 
that the Dominion authorities have ordered the erection of barbed- 
wire entanglements along part of the frontier of C made in the 
vicinity of the electric generating plants. The present armed 
guard has been greatly increased by the arrival of additional 
troops from near by concentration camps. The area of the 
Victoria Naticnal Park about the plant has been closed to the 
public. Arc lamps have been erected to illnminate the fence at 
night, and the cars of the Great Gorge R ute Railway, which 
passes close to the power house, while msking the loop in the 
vicinity of the Canadian Horse Shee Falls, are escorted through 
the enclosures under armed guard.— Electrical World, 
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FOREIGN AND COLONIAL TARIFFS’ ON 
ELECTRICAL GOODS. 


RUSSIA.—A decree dated April Ist has been issued by the 
Minister of Finance temporarily establishing regulations under 
which Customs duties must be paid on clearance of goods, not 
later than six months after deposit at the Port of Petrograd 
Custom House and two months at the Finnish Railway Sta- 
tion Custom House, counting from the day of the acceptance 
of the goods within the control of the Customs authorities. 


FRENCH COLONIES.—A decree dated April 19th of the 
Minister for the Colonies prohibits the exportation of zinc 
ore to any destination except under special authorisation. 


GREECE.—The exportation of searchlights and parts there- 
of is prohibited by Ministerial Order published on April 6th. 


BRAZIL.—A revised tariff of fees to be charged by Brazilian 
Consular Officers has been establish by a decree, dated Febru- 
ary 28rd, to take effect as from April Ist. 
including also the instructions for the levying of the fees, may 


be consulted at the Commercial Intelligence Branch of the 
Beard of Trade. 


DENMARK.—Telegraphic information has been received at 
the Foreign Office that the exportation of platinum and 
platinum wire has been prohibited. 


PORTUGAL.—By a decree dated April 29th the exporta- 
tion and re-exportation te foreign countries of wire and cables 
for electric light installations 1s absolutely prohibited. The 
decree also provides for the payment of a surtax, in addition 
to the ordinary export duty, on the following among other 
articles :— 

Rate of surtax. 


Copper ore and precipitate ......... 3 per cent. ad valorem. 
Tin and tin ore . 16 escudos per metric ton. 
Walen 8 esee 190 escudos per metric ton. 
Other ores not specified 3 per cent. ad valorem. 


Metals in the rough, in bars, in 

wire or scrap, and their alloys 50 per cent. ad valorem. 
Wares of antimony, lead, copper, 

tin, zinc, and their alloys 50 per cent. ad valorem. 


These articles may not be exported to foreign countries 
except under authority issued by the Ministry of Finance, 
based upon special reasons of an international character result- 
ing from the state of war. 


MEXICO.—A decree dated Feb. 20th, published in El Con- 
stitucionalista for March 10th, amends previous decrees res- 
pecting the export duties on Mexican produce and the suspen- 
sion and reduction of Customs duties on various articles 
imported into Mexico. Full particulars of the revised duties 
are available at the Commercial Intelligence Branch of the 
Board of Trade. 


„6 „„ „„ „6 „ 


NEW PATENTS APPLIED FOR, 1916. 


(NOT YET PUBLISHED), 
Compiled expressly for this journal by Messrs. W. P. TuowPSoN & Co. 


Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 
6,585. “ Magnetically-operated prime mover or motor," W. H. HIGGINS. 
May 8th. 
6.589. Starting and stopping devices for electric motors." J. G. HENDER- 
son May 8th. 


6.594. Electric lamps." F. B. Soares. May 8th. 

6,596. '* Electrical machines for variable-speed gearing." T. von Zweic- 
BERCK. May 8th. 

6.603. “ Sparking plugs." K. E. L. Guinnkss. May 8th. 

6,616. Holders for incandescent electric lamps.“ II. Lancaster. May 9th. 

6.619. Electric lomp sockets." W. Hest (Bryant Electric Co.). May 9th. 

6.629. '' Means for telephonic communication to and from moving railway 


trains, &c." 


llth, 1915.) 


6.639. Electric motor control systems.“ 
(Gereral Electric Co., U.S.A.). May 9th. 


K. H. Warrvince & V. G. WERNER. May 9th. (Sweden, May 


BRITISs M Tlousox-HousroN Co. 


6.6584. Switchboards for telephones or telegraphs." L. K. CUNNINGHAM. 
Mav 9th. 

6.679. Switches for electric battery lamps.” F. Westwoop. May 10th. 

6.682. Railway or tramway switch-operating mechanism," A. GALSTON. 
May 10th. 

6.606. Means for discharging static electricity from moving-picture films, 
&c." C. van Deventer. May 10th. (C. S. M., May Irth, 1915.) 

6,702, '' Electrolytic deposition of copper from acid solutions.“ F. E. 
Stupt, May 10th. 


6.735. Electrolytic cells.“ C. CnurcniLL & Co. ann E. GEERAERD. May 
liti. 

6.737. '' Synchronisation of sounds and movements." C. II. Verity, May 
lith i 

6.715. Electrical radiators.” J. S. A. Primrose, May 1th. 

6.716. Former for electrical radiators, &e.” J. S. A. Primrose. May llth. 

6,771. '' Electric headlipghts." O. R. Sere. May llth. 

6.780. Electric heat radiators.” A. F. Berry. May Ilth. 

6,809. Scaling and bonding glands for electrical junction boxes." G. S. 


BOCTHROYD AND CaALLENDER'S CABLE & Construction Co. May 12th. 


6.823. ‘ Automatic machine for manufacture of stems for metallic-filament 
electric lamps.” J. A. ALLISoN AND Mokkis & Wiutuas. May 12th, - 

6.836. “Sparking plugs," V. PERkETT. May 12th. 

6,549. 


i " Method. of suspending metallic articles during clectro-deposition.” 
S O. Cowper Cores, May 13th, l 


The full tariff, 


` ary 13th, 1915.) " 


6,859. “ Carbon holders for electric arc lamps.“ J. Waite. May 13th. 


6.861. ‘Sparking plug cut-out for internal combustion engines. N. 
CROOKALL. May 13th. 


6,867. “ Electric lampholders." E. A. WELCH. May 13th. 


6,887. '' Electrically-actuated devices for electric alarms, &c.“ J. R. Quan. 
May 13th. i 
PUBLISHED SPECIFICATIONS. 
i , 1915. 
3.757. MACHINES FOR INTERNALLY SHAPING TELEGRAPH INSULATORS AND THE 
LikF. H. L. Doulton & W. Podmore. April 17th. 


5,832. PROCESS FoR THE MANUFACTURE OT HraTINC CONDUCTORS ror TükRMIC 
TrtkPHONES FROM WIRES TREATED BY THE WOLLASTON PROCESS. 
Vennootschap de Nederlandsche Thermo-Telephoon Maatschappij. 
(February-6th, 1915.) | 

5,833. SovNspD CHAMBER FoR THERMIC TELEPHONES AND THE LIKE INTENDED TO 
BS INTRODUCED INTO THE AUDITORY PASSAGE. Naamlooze Vennootschap de 
jp) ee Thermo-Telephoon Maatschappij. April 19th. — (Februsry ath, 
915. 2 


5,34. CoxsTRUCTION or HratiNG Conpuctors For Tir Rui TELEPHONES. 


Na3aniluoze 
April Mh. 


Naamlooze Vennootschap de Nederlandsche Thermo-Telephoon | Maatschappij. 
April 19th, (February 8th, 1915.) 
3,835. Process roa THE MANUFACTURE OF HraTiNG CONDUCTORS FOR THERMIC 


TELEPHONES FROM WIRES MANUFACTURED BY THE WOLLASTON PROCESS. Naam- 
%%% e Vennootschap de Nederlandsche Thermo-Telephuon Maatschappij. April 
Wh. (February 9th, 1915.) 


3,836. THERMIC TELEPHONES. Naamlooze Vennootschap de Nederlands he 


Thermo-Telephoon Maatschappij. April 19th. (February 10th, 1915.) 

5.837. Turermic MICROPHONE.  Naamlooze Vennootschap de Nederlandsche 
Thermo-Telephoon Maatschappij. April 19th. (February lith, 1915.) 

5, 888. "TuERMIC TELEPHONES. Naamiooze Vennootschap de Nederlandsche 
Thermo-Telephoon Maatschappij. April 19th, «February IIth, 1915.) 

5,839. THERMIC TELEPHONE WITH ADJUSTABLE Sound EFFECT. Naamlooze 
Vennootschap de Nederlandsche Thermo-Telephoon Maatschappij. April 19th, 
(February 12th, 1915.) 

9,840. Tuermic TELEPHONES. — Naamlooze Vennootschap de Nederlandsche 


Their mo-Telephoon Maatschappij. April 19th. (February 12th, 1915.) 
5,842. Hratinc CoNupvUcroks FOR THERMIC TELEPHONES. Naamlooze Vennoot- 
schap de Nederlandsche Thermo-Telephoon Maatschappij. April 19th. (Febru- 


5,83. Heating Conpuctors rox Turrsic TELEPHONES, Naamlooze Vennoot- 


schap de d E Thermo-Tclephoon Maatschappij. April 19th. (March 
Gth 1915. 
5,844. MANUFACTURE OF HEATING CONDUCTORS FOR THERMIC TELEPIIONES FROM 


WOLLASTON WIRES. Naamlooze Vennootschap de Nederlandsche Thermo-Telc- 


phoon Maatschappij. April 19th. (March 6th, 1915.) 

5,845. TukRMIC. TELEPHONES. Naamlooze Vennootschap de Nederlandsche 
Thermo-Telephoon Maatschappij. April 19th. (March 17th, 1915.) 

5,846. TukRMIC. TELEPHONES. — Naamlooze Vennootschap de Nederlandsche 
Thermo-Telephoon Maatschappij. April 19th. (March 1rth, 1915.) 

5,847. Trersic TELEPHONES. Naamlooze Vennootschap de Nederlandsche 
Thermo-Telephuon Maatschappij. April 19th. (March Irth, 1915.) 


5,918. ELECTRICAL APPARATUS RAVING WINDINGS OR OTHER PORTIONS IN WRICH 
RESONANCE PHENOMENA MAY OCCUR. British Thomson-Houston Co. (General 
Electric Co.. U.S. A.). April 20th. 


6,542. ELECTRIC SIGNALLING System ror Raiwa®s. W. J. Mackenzie. May 
Ist. 
6,586. "TukRwIC TELEPHONES AND Micropnonrs. R. A. B. Van Lynden and 


Naamlooze Vennootschap de Nederlandsche Ther mo-Telephoon Maatschappij. 
May 3rd. (Cognate application 12,256/15.) 

7,016. PROCESS FOR THE MAN FACTURE OF TAPES CONTAINING PARALLEL Exrc- 
TRIC Wires. A. de Capitani. May 10th, (May 9th, 1914). 

7,092. CONTROLLING MEANS FOR ELECTRICALLY-PROPELLED VESSELS. Svenska 
YTurbinfabriks Aktiebolaget Ljurgstróm. May llth. (September 17th, 1914.) 

7.311. COMBINED INTERRUPTER AND RECTIFIER FOR THE PRODUCTION oF Us? 


DIRECTIONAL HiGH-TENSION IMPULSES OF LARGE CAPACITY A8 USED For X-Ray 
Work. A. C. Gunstone. May 15th. 


7,864. Sparkinc PLUGS Fok INTERNAL-COMBUSTION ENGINES. M. G. W. 


Burton. May 27th. 

8,107. O1L-cooLep TRANSFORMERS, British Electric Transformer Co. & W. 
McWilliam. June Ist. 

9,519. MAGNETO IGNITION DEVICES FOR INTEFNAL.COMBUSTION ENciNES. A. F. 
Payne. June 30th. ; 

9,635. WIN DIN DEvices ror Conpuctors CosvEyiNG POWER TO. Movar 


ELECTRICALLY-DRIVEN Macmines. H. S. 


9,697. 
3rd. 


10,026. Exectric Junction Box. G. H. Scholes. July 9th. 
13,600. ELrcrRIC Lampnonpers, T. H. A. Brown. September 24th. 


16,155. GLANDS oR GRIPS FOR Securinc ELECTRIC CABLES AND THE LIKE. 
E. A. Graham. November 16th. 


Cassel. July Ist. 


SHADE-CARRYING- ELECTRIC LawPuoLpERS, F. W. Dullingham. july 


16,780. Swircurs For ELECTRIC. Cyce Lawprs. F. Westwood. November 
29th. (Divided application on 7,905, 15, May 2&th.) 
1916. 
3,534. ELECTROLYTIC CON DN STX OR Exvectrotvric Vatve. G. Gilcs. March 


9th (March 9th, 1915.) Patent No. 100.157. 


3,780. Tools ron INTERNALLY SHAPING TELEGRAPH INSULATORS AND THE LIKE. 
H. L. Doulton & W. Podmore. April 17th, 1915. (Addition to 21.988,14 
Divided application, on 5,757, 15.) Patent No. 100,261. 


New Electric Signal Lamp.— Mr. E. G. Fischer, 
Chief of the Instrument Section of the Coast and Geodetic Survey, 
Department of Commerce, has just completed the design and con- 
struction of a signal lamp, which will be used during the coming 
summer in the mountainous regions of Idaho and Oregon on 
primary triangulation, where the distance between stations is 
frequently as much as 100 miles. This lamp has been tested by 
the Bureau of Standards, and shown to be more than 150 times 
as powerful as the acetylene signal lamps, which have been used 
for a number of years by the Survey. These acetylene lampe 
have been observed with the telescope over lines more than 120 
miles in length. The new lamp is an electric one, with a specially 
designed filament, and the energy is derived from ordinary dry oella. 
While ro tests have been made in the field with the new lamp, it is 
expected that ordinary haza or smoke will seldom prevent 
ob ervations.— C. S. A. Commerce Reports. 


* 


TH 


ELECTRICAL REVIEW. 


Yer. LXXVIII. 


ELECTRICAL REVIEW. 


Vel, LXXVIII.) CONTENTS: June 2, 1916. (No. 2,010. 


Electric Freight Haulage... enk 6609 
Training Munition Workers sut 33s js T e» 610 
Linking-up ... ees eae T wae eis eat woe 610 
Copper m s n $us T: ses e. 610 
Water-Power in Spain wee in "T aes - e. 611 
Labour and Industry (continued)... s šv 985 * 611 


Battery Rooms, by G. R. Archdeacon ... abs * 612 
New Electrical Devices, Fittings and Plant d eis es 614 
The Structure of Metals ... sve ‘ee S. 615 


Blectro-Plating ...  ..  ..  .« . 616 
Indian Notes eve T eee 08 des ee e. 046 
The Training ot Munition Workers T" see 805 ove 617 
Church Lighting without Fittings (illus.) ace T e. 617 


Correspondence— 
Industrial Organisation and the Worker ... T .. 618 
The Fature in Russia... ie sis eee dee e. 619 
Decimal Ooinage eee «is sus T ^. 619 


Faults in Bitumen Cables $e ése ii wee wee 619 
War Items eee "TT T TT TID ecc TT. „ 620 
Business Notes jâ ‘es wae "Y wee Ps * 621 
Notes TT) TT gee eee TI eee 9 0 „ 625 
City Notes [11] [EI [IX eee eee CEI] eee [IIl 627 


Stocks and Shares . eee LII eee ese [11] [11] 629 
The Shildon-Newport Railway Electrification Gin )Coonca d) 631 
The Nature of Eleotrical Insulation E e. 634 


Trade Statistica of Switz»rland ... TP TT TT e. 635 
New Patents Applied for, 1916 4. — ..... „, 686 
Abstracts of Published Specifications... ave T e. 636 
Oontractor’s Column m — ». Advertisement page x viii 


THE ELECTRICAL REVIEW. 
Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


OFFICE 1-4, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: '' AanzzAv, Lonnon.“ Code, A BO, 
Telephone Nos.: City 997 ; Central 4425 (Editorial only). 


The " Electrical Review " is the recognised medium of the Electrical Trades. and has 
by far tbe Largest Circulation of any Electrical Industrial Paper in Greet Britain. 


Subscription Rates. — Per annum, postage inclusive, in Great Britain, 


JUNE 2, 1916. 


£118. td. ; Canada, £1 8s. 10d. ($5.80). To all other countries, £1 10s. 
FOREIGN AGENTS: 
ADELAIDE: Messrs. Atkinson & Co., 1 MELBsovnNz: The Mining & Engi. 


Gresham Street. 
AvcXLAND N. Z : 
Albert Street; 
Engineering Review, 31a, Strand 
Arcade, Queen Street. 
BaisgaN E: Gordon & Gotch, Queen Bt. 


CHRISTCHURCH, N.Z.: Gordon and 
Gotch, Manchester Street. 


DvNEepiN, NZ. : Gordon & Gotch, 
Prinees Street. 


JOHANNESBURG, CaPETOWN, BLOEM- 
FONTEIN, DURBAN, Port Etiza- 
BETH, &c.: Central News Agency, 
Ltd. 


Gordon & Gotch, 
The Mining and 


Launceston: Gordon & Gotch, 
Cimitiere Street. 


neering Review, 90, William Street; 

Gordon & Gotch, Queen Street. 

Mian: Fratelli Treves. 

New York: D. Van Nostrand, 25, Park 
Place. 

Paris: Boyveau & Chevillet, 22, Rue 
de la Banque. 

PERTH, W. A.: Gordon & Gotch, 
William Street. 

Roux: Loescher & Co., Corso 
Umberto 1° 307. 

SrpxEx: The Mining & Engineering 
Review, 273, George Street; Gordon 
and Gotch, Pitt Street. 

TORONTO, Ont.: Wm. Dawson & Sons, 
Ltd., Manning Chambers; Gordon 
and Gotch, 132, Bay Street. 

WELLINGTON, N.Z. Gordon & Getch, 
Cuba Street. 


Cheques and Posta! Orders (on Chief Office, London) to be made payable to 
Tae ELECTRICAL Review, and crossed London City and Midland Bank, 


Newgate Street Branch.“ 


THE UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. Berly’'s). 


1916 EDITION 


READY. 


H. ALABASTER, GATEHOUSE & Co., 
4, Ludgate Hill, London, E. C. 


No. 2,010. 


ELECTRIC FREIGHT HAULAGE. 


THE description, which we conclude in the present issue, of 
the electrification of the North-Eastern Railway Co.'s 
mineral route from Shildon to Newport, near Middlesbrough, 
records the first real step towards the introduction of elec- 
tric traction for heavy goods service on our railways, and on 
a practical scale. 

The work of conversion has been in progress for some 
time, and sufficient experience has been obtained to demon- 
strate the technical success of what must presumably still be 
termed the experiment," inasmuch as no pronouncement 
has yet been made as to the actual, or expected, commercial 
result of the conversion. 

We trust that in this instance, the North-Eastern Rail- 
way Oo.—to whom, and to the consulting electrical 
engineers for the work, Messrs. Merz and McLellan, 
we tender our congratulations —will see fit to depart frem 
the traditional railway habit of secrecy, and publish, when 
available, such information as to the working of the line, as 
will indicate its success or otherwise /o the public. It is 
essential that public opinion should be influenced, if possible, 
favourably towards the development of electric railway 
traction generally, for it is not often realised that a very 
large percentage of the public is either directly or indirectly 
interested financially in the railways, and that the investing 
public may ultimately decide the question of railway 
electrification on any extensive scale. 

There are probably many other mineral lines in this 
country with characteristics similar to those of the Newport- 
Shildon line, for which, in the event of the latter proving 
successful, electrification may be considered; moreover, 
there are trunk lines in populous districts carrying att 
passenger and goods traffic, for which, to meet the growt 
of traffic in the near future, electrification must be con- 
sidered as an alternative to purchasing property at an 
exorbitant price for widenings and perpetuuting steam 
traction. 

There is another aspect of the question which needs little 
emphasis at the present time, i. e., the urgent necessity of 
making the utmost of our resources, engineering or otuer- 
wise, after the war; and, were this the sole consideration, 
there is little doubt that a very large percentage of our 
steam locomotives could be profitably relegated to the scrap 
heap, or otherwise disposed of, and electric traction 
substituted. 

Such, at least, can be deduced from the statement, made 
regarding the electrica] operation of the heavy freight and 
passenger service on the first 115 miles of the Chicago, 
Milwaukee and St. Paul Railway to be converted to electric 
traction, and from our own experience in suburban railway 
electrification, Although this railway doubtless operates 
under conditions which have no exact counterpart in this 
country, the statement of Mr. Goodnow," assistant to the 
president of the line, is sufficiently indicative of possibilities 
in other directions to deserve close attention on this side. 
For instance, he mentioned that one electric locomotive 
was taking the place of four steam locomotives, and pro- 
mised eventually to supplant an even larger proportion of 
steam power. Moreover, the electric locomotive handled 
its tonnage at 15 to 16 miles per hour, as against 8 or 9. 
miles per hour by steam traction; also the mileage 
of the heavy trains drawn by electric ‘locomotives was 200 
in 24 hours, as compared with 114 miles by steam loco- 
motives. On the 115 miles of line operated electrically, 
24 heavy steam locomotives had been released by nine 
electric locomotives, and it was estimated roughly that 
locomotive repair costs would be halved. 


* ELECTRICAL REVIEW, May 12th, 1916. 
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An earlier statement in regard to the electrification of 
thie line was that a return of 20 per cent. per annum was 
anticipated on the expenditure, due to the saving in fuel 
and in mechanical upkeep, increased hanling capacity, and 
the maintenance of speed schedules. 

This railway, of course, operates in mountainous country, 
and the results of its working, obtained on an extensive 
scale for the first time, confirm the expectations of American 
engineers, based on smaller schemes of the same kind 
actually working. But itis not only for the operation of heavy 
traffic on mounta‘n divisions that American railway engineers 
are turning to electric traction. We published recently 


some particulars of the West Side Improvement in New 


York city, in connection with which the New York Central 
Railroad proposes to electrify its 12-mile freight entrance 
to the city, at a cost of sume £10,000,000. 

There are four important freight yards on the route, and 
the trains will be hauled electrically from New York to 
Croton, the northern end of the company’s electric zone, a 
distance of 34 miles. 1 

The carrying out and operation of this scheme, if 
approved, will be watched with the greatest interest, 
although its success, ia view of past experience, can scarcely 
be doubted. | 

The Shildon-Newport electrification is a comparatively 
minor affair in comparison with the two American projects 
just referred to, but its successful operation will, neverthe- 
less, help to turn the scales when more important schemes 
are under consideration, and it may incidentally assist 
towards a solution of the exceedingly knotty problem of 
the system to be adopted, our inability to arrive at any 


definite decision in regard to which has undoubtedly 


hampered projects of this kind in the past. | 
British railway working, to give it its due, has attained 
a high, and probably in practice a limiting, Standard of 
efficiency under st- am operating conditions; but times change, 
and although our railways, as a whole, cannot be accused of 
any great eagerness to change with them, it will probably 
require the strongest of arguments to justify the continuance 
of present methods, if the higher standard which our 
national welfare demands in the future can be realised by 
the introduction of electric traction. ! 


ON Monday last, by the courtesy 


Training of the Ministry of Munitions, we 
Munition were enabled to inspect one of the 
Workers. 64 schools which have been estab- 


lished by the Ministry for the pur- 
pose of training unskilled persons for service in 
factories making munitions of war; we afterwards 
visited one of these factories, which is staffed almost 
entirely with operatives trained at these schools, in 
order to see them actually at work. It was exceed- 
ingly interesting to see men and women differing 
most widely in age, figure, and class, busily engaged 
in qualifying themselves for employment on the 
engineering side of the war, in a large hall formerly 
the pride of a London County Council School of 
Building, but now filled with machine tools, shaft- 
ing, and benches, and humming with activity and 
zeal. 

We cannot withhold a tribute of congratulation 
from the instructors who laid out the plans and 
themselves erected the steel framework to carry the 
countershafts, fixed the machines, and organised an 
excellent course of training for the '' students,“ the 
majority of whom were innocent of the least 
acquaintzsice with the most rudimentary mechanical 
operations. A brief account of the equipment of 
the school and of the methods of instruction adopted 
is given elsewhere in this issue; here we need only 
say that from a personal examination of the system, 
and of the work done by the pupils, we can testify 
to the excellence of the results attained, and can 
cordially recommend the students to employers in 
need of semi-skilled labour for the manufacture of 
munitions. It is worthy of note that after passing 


.teught lead-burning, 


through the initiatory stages, as a rule each operative 
is trained to do a particular class of work; no attempt 
is made to achieve the impossible and to turn out 
all-round mechanics in six weeks, but no difficulty 
is found in teaching a worker to do one thing 
thoroughly well in that period. Those who show 
special aptitude for the work are further trained on 
a broader basis, as tool setters on lathes, milling 
machines, &c., and as gauge-makers; a number are 
and some women tracers 
have been trained. In London alone over 3,000 
certificated workers have been trained since July last 
year, of whom 2,700 are known to have entered fac- 
tories or H.M. Forces; over 300 firms have been 
supplied with operatives, and a number of firms not 
only ask for them, but actually supply special 
machine tools for the pupils to be trained upon. It 
is obvious that by obtaining workers from these 
schools, the employers not only are sure that the 
operatives will. immediately fall into the routine of 
their shops and commence commercial production 
right off the mark, but also are relieved of the neces- 
sity of setting apart a portion of their valuable 
machinery and space, and providing skilled instruc- 
tors, for the purpose of training them from the raw 
material. Shop methods are adhered to as closely 
as possible, and in some cases items such as shell 
bases are manufactured in the schools on commercial 
lines and supplied to munition makers. 

Turning from the school to the workshop, the fac- 
tory which we inspected was crammed with plant 
for the production of shell cases, working at full 
pressure, and was manned largely by women: 
most of the operatives had been trained at the 
L.C.C. schools, and carried out their duties with 
ability and industry which left nothing to be desired. 
In this class of work there is no room for careless- 
ness or incompetence; every individual shell case 
has to pass inspection at various stages in its manu. 
facture, and bad work cannot escape detection. It 
is obvious, therefore, that the work which is done 


by these trained operatives is well done: and it i: 


done quickly. We left the place deeply impressed 
with the undeniable success of the new system, and 
marvelling not a little at the extraordinary revela- 
tions to which the war has given rise, as to the 
degree of skill and the time required for the per- 
fcrmance of repetitive machining operations. 


Linking-up. 


IN our Notes to-day will be 
found an important item on this 
subject, received whilst we were 
going to press; we commend it to the attention of 
a'l station engineers. 


THERE has been a rather startling 
transformation scene in the copper 
outlook, as may be gathered from 
the rapid downward movement which has taken 
place in prices within the last ten days or so. The 
break originated in the standard market, the price 
of which has already come down by no less than 
over £25 a ton, while the value of electrolytic copper 
has been affected by about £10 a ton. Such big 
fluctuations in so short a space of time have hardly 
ever been witnessed, but they must, of course, bt 
regarded as the inevitable outcome of a dangerously 
inflated level of values following upon a decided lu! 
in the demand, which has not unnaturally set a good 
many people thinking that the height of the bie 
war boom” has at last been seen. Indeed, there 
does not seem to be much doubt on that point. 
although it is only correct to point out that so far 
the American copper magnates have not made the 
least attempt to test the market, and have. as 3 
matter of fact, not modified their limits. The col: 
lapse in the price of standard copper has arouse: 
the more astonishment considering the prohibitic? 


Copper. 
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of speculative dealings under the Defence of the 
Realm Act, but it none the less betokens the swift 
change in sentiment wrought by an absence of 
demand alongside of the persistent talk of peace in 
the foreign Press. American news has been rather 
adverse tor some little time past, which for one thing 
has had a disturbing effect. The forcing up of 
prices in recent months was entirely the result of the 
huge orders placed by Allied Governments for muni- 
tions over the whole of this year, which orders may 
aggregate not far short of a quarter of a million 
tens. Copper producers have really no reason to 
feel very apprehensive as to developments in the 
near future, for they will still be reaping huge profits 
against their deliveries for months to come, nor may 
they feel much inclined to re-enter the market for 
scme time yet. 
Meanwhile, second-hand copper appears to exist 
across the Atlantic in fair quantities, and should 
sales be pressed, prices may fall a good deal further 
Should the moderate surplus held speculatively, how- 
ever, be cleared off the market by the filling of addi- 
tional needs, this may have a steadying effect and 
enable the American magnates to retain contro] of 
the market, although there is not much doubt that, 
with a fast increasing production, some surplus in 
first hands is bound to arise at no distant date. 
Therefore, it is generally inferred that, sooner or 
later, American producers must take action to regu- 
late prices on a less extravagant basis, in order to 
guard against severe disturbances later on, when 
peace conditions are restored. Admittedly, the out- 
look is very obscure, while the war demand for the 
time being, at any rate, has beer? fully satisfied. In 
America, consumption has been on a huge scale for 
some months past, but there is ground for believing 
that it has seen its best, while the special orders 
placed last year for export in connection with muni- 
tions are now being worked off, which must lead 
to some contraction in the meltings on the part of 
American manufacturers, and thus make room for 
an increasing exportable surplus of refined copper. 
Reserve supplies on this side are still badly depleted, 
but this is no longer being felt in view of the stag- 
nant demand, and, given easier freight conditions, 
some increase in current supplies may be pretty 
safely looked for. The policy of consumers is now 
obviously to confine their purchases strictly to 
urgent needs. 


— — — M—— 
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THE comparative scarcity of coal 
Water-Power in Spain, which in the past has de- 
in Spain. pended largely upon imports for 
meeting the requirements of the 
railways, industries, city lighting, shipping, &c., has 
resulted in attention being again directed to the 
waterfalls existing in that country, with a view to 
the production of electrical energy on a considerably 
larger scale than is the case at present, so as to 
render the country more independent of supplies of 
coal from abroad. It is estimated that the water- 
courses would be able to yield 5,000,000 H.P., and 
that a further large amount could be obtained by 
utilising the mountain torrents. It is urged that 
the railways should be operated by electricity, the 
works and factories be driven by it, the industrial 
furnaces be electrical, and the public and domestic 
lighting also be provided by means of the same 
agency. The reasons why such work has not been 
carried out are declared to lie in the negligence and 
lack of precision on the part of the governing 
authorities and the lack of initiative and of industrial 
understanding of Spanish capitalists. It is held that 
the native agricultural industry was saved from 
disaster by the Copta irrigation policy, and it is sug- 
gested that if a similar policy were adopted in the 
case of the utilisation of water powers for electrical 
purposes it would be possible to raise the position of 
Spain to the level of the great industrial nations. 


LABOUR AND INDUSTRY. 


— 


(Continued from page 585.) 


Mr. Hopes, M. P., who presided at the meeting of the 


British Workers’ National League, is the late acting chair- 
man of the Parlina ntry Labour Party, and he was as 
definite as Mr. Hughes in his pronouncement of policy. So 
also were Stephen Walsh, M. P., Will Crooks, P. O., M. P., 
and J. A. Seddon. Mr. Hodge, as a Labour leader, recog-. 
nises, as everybody else must do, that there will be great 
changes when peace comes, and we must prepare to take 


time by the forelock. There was no attack on Capital, none 


of that spirit which will demand what it regards as ita due 
reward, indifferent as to the ability to give it. Here waa 
Labour asking that more money should be spent on scientific 
research and on technical and other education. The 
workers had been crying in the past for a minimum 
wage, but now they were told that, if they were able to 
think, they must see that they could not have a minimum 
wage unless they gave the employer protection against the 
sweated goods of Germany or any other country. They 
had to bring the cold logic of reason to the economic 
problem. This was the line a'ong which Labour was 


"going—such the goal that it had in view. They did not 
want “ economic war — they wanted fair play. The open 


door for an open door, but not an open door against a shut 
one.“ With such sentiments Mr. Hodge introduced Mr. 
Hughes, the Australian Prime Minister, acknowledging at 
the same time the lead which Australia had given in Labour 
legislation. Mr. Hughes delivered one of his thorough- going 
and characteristic speeches, covering much ground which is 
by now familiar to those who have followed his doings. One 
or two points will suffice to show the advice that he 
vouchsafes to British Labour at’this critical emergency. 
The war means life or death to Labour. If Germany were 
to win, good-bye to all chance of Labour realising ite ideals, 
for all its opportunities rested upon the foundations of 
those free institutions which Englishmen enjoyed and 
Germans did not. The war was a struggle for these 
free institutions . . . the people must win the war... 
or they must lore all those privileges of freedom for which 
their fathers had fought and died. He repeated that the 
war meant everything to Labour. Labour had set itself to 
improve the conditions of the masses ; it had organised itself 
to that end. Nationally, we must organise to retain the fruits 
of victory. Industrially we must organise, for successful 
industry was impossible without organisation and co-ordi- 
nation when competing against the most efficiently organised 


industries of the world. Every industry would not require- 


the same treatment—some might not require help of any 
kind, others must have it. We must see that our raw 


material resources were developed and controlled as British 


industries must make new industries, and develop some 
that already existed. After covering this familiar ground, 
Mr. Hughes developed his ideas to show how these 
matters were related to the well-being of Labour. He said 
that the conditions under the new régime must be such as 
would ensure a healthy and virile population, and this was 
to be arrived at by the payment of a reasonable wage to 
enable a man to bring up a family in a manner compatible 
with British greatness. Nothing short of that would 
serve, aud the organisation of British industry could do it. 
„If the British employer is to give fair and reasonable 
wages he must know where he is. He must be aided in the 
foreign market. We have to corsid-r the question as a 
whole, and not in parts. a We shall be faced with 
infinitely greater problems af er the war. If we do not 
want to see industrial chaos and unemployment in the land 
we must act, and act now. Are these millions of men going 
to be employed again if we open our doors to the enemy, and 
allow her to dump her goods into our markets?" He 
argued for Protection as a measure of safety for the nation. 
Many more utterances of an equally energetic and spirited 
nature fell from Mr. Hughes's lips as he gave the new 
Labour movement ite send-off. The argument is not new, 
but the times are changed, and we print the foregoing 
review because we feel that the League represente what may 
be expected to become a strong movement in the coming 
months and yeara, for the problems of the industrial world 
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bid fair to become so great that the workers will be more 
keenly interested in such matters, especially as the horrors of 
German methods in warfare have aroused within them such 
feelings of repugnance against German goods, that they will 
not want them to be admitted unhindered, whether they 
are cheap or not. We need not refer further to the pro- 
eeedings at the Queen's Hall, except to briefly indicate two 
points from other Labour speeches which show how the 
wind blows in these changing days. Mr. Stephen Walsh, 
M.P., said he had been a Socialist ever since he could 
remember ; he was early orphaned, and owed his all to the State 
which had brought him up, educated him and given him his 
chance ; he had yet to learn that in a time of great emergency 
& Socialist should not stand by the State to which he was a 
debtor. This naturally reminded us of the pre-war talks of 
war being prevented by Labour in all countries concerned 
“downing their tools" by international understanding 
between the workers when the call to arms was given. 
We have since seen Nationalism prevail against Inter- 
nationalism ; the Socialists of England and of France, and of 
Germany too, have leaped to the help of the land of their birth. 
It may yet lie with the Socialists of Germany to displace that 
nostrum ‘‘ Kultur” and introduce a true culture based 
upon Democratic civilisation—who can say ? How does 
this bear upon the Labour problem? Does it not suggest 
that the British Socialist-Patriot who feels it his bounden 
duty to stand by the State in military emergency will also 
be prepared for the policy of protecting his own kith and 
kin against aggressors when the economic emergency arises ? 
Are not the State and Industry practically interlocked or 
intermeshed ? Do not industrial security and prosperity 
assist to ensure national security and prosperity ? The 
second point arises from an effective remark made by Mr. 
Will Crooks, whom Labour, in many of ite parta, loves and 
follows: Hundreds of Belgian young women—all single— 
at a railway terminus—in terror, ready to flee before the 
Hans. A soothing voice: ‘Don’t be afraid —they don't 
make war on women!’ The Huns came—the women 
disappeared—they’ve never been heard of since. Can yer 
buy from Germany again as yer did before, after that sort 
of thing ?" Ia these and other ways are we permitted to 
see what is working in the mind of Labour. We make no 
deductious —they are not necessary; we merely record the 
bare signs of the times. Labour is to-day more against the 
enemy than against Capital in ite own country. Will it 
remain 80 when wages fall and we are merely master and man 
again? That is an all-important question for us all; but 
at present the same sentimente of patriotism and of horror 
arm capitalists, and who shall say tbat they may not yet 

found to form one of the strong ties of common interest 
between Capital and Labour, which may strengthen our 
feet and assist us as we feel our way along towards 
industrial harmony? Perhaps they are not sentiments 
that will be permanently healing or reconciling, but they 
may tide us over the first critical period. Everybody seems 
now to recognise that Labour has been antagonised in the 
past by a deplorable suspicion of Capital, and that Capital 
has had to be continually on its defence because Labour has 
made exaggerated demands in a regrettable spirit, and with 
apparently little regard to such elementary considerations as 
the sanctity of contracts, and the burdens that a business 
could carry and still survive against foreign competition. 
The new teaching that, unless the master knows where he 
stands, the labourer cannot, very well have his demands 
satisfied, will probably be listened to with sympathetic ears, 
and may serve to prevent a renewal of that spirit of 
suspicion where, as in so many cases, it has had no justifica- 
tion in fact. | 

Returning now to the general question, we observe that 
Mr. W..A. Appleton, the secretary of the General Federa- 
tion of Trade Unions, whose representatives to the Special 
Joint Labour Committee, as stated last week, have not yet 
been appointed, has been expressing his views on the situa- 
tion. He holds that it is of profound importance that Trade 
Unions should decide at once what they want ; how far their 
wante are within the bounds of possibility ; and then what 
kind of organisation should be set up, and how much money is 
needed, to win through. He, too, sees that during the period 
of industrial and commercial readjustments which will follow 
the signing of peace, the fate of movements as well as 


nations, will be decided. Trade Unionism must not 
depend upon promises, or hope to receive preferential trest- 
ment ; it will secure jast what it is strong enough to take 
—that, and nothing more. Such a statement does not 
imply criticism or any charge of breach of faith: it is just 
a statement of fact, and is based upon historical and 
economic experience.” - 

Of course, those who know anything about Labour 
organisations and Labour gatherings know that it is not 
customary amid such surroundings to mince matters, or 
to clothe one’s sentiments in over-courteous dress; a spade 
is sometimes called a spade, and, even under stress 
of conditions, a sanguinary shovel. Bat hard words 
break no bones, though they do sometimes stir up bed 
blood. In this case, all that Mr. Appleton is doing is 
telling Trade Unionism that it must be as strong as it 
possibly can, or, when Labour wrestles for its rights, it will 
not rend them from Oapital. He is saying no more to 
Labour than many have said to the employers : —1f you 
would be equal to the coming emergency, you will need to 
consolidate your forces. As Mr. Hughes says: “Organise, 
or you cannot win.” Masters must have a solid organisa- 
tion to negotiate with organised Labour, ag well as to com- 
pete with the Enemy. If they are not so organised, how will 


they be able to represent national industries in the presence 


of a Government which, after the war, is bound to give ear 
to the counsels of Labour, which it has so often told 1s doing 
so much to win the war? In the past Labour has woo 
much because it has been organised —better ised than 
have the manufacturing interests of the Empire. What will 
be the true strength of Trade Unionism after the war: 
Will it represent, the workers en masse? Do we not observe 
differences of policy among different sections ; are there noi 
already different sections, some of which appear to regard 


the coming emergency as one in which they can their 
Utopian ideals, while others base their demands upon facts ? 


Is there not jast a possibility of Ideal and Fact once again 
coming into collision, even within the ranks of Labour 
iteelf ? The last thing in the world that can be detected at 
the moment is any uniformity of policy on the part of the 
great forces of Labour of the United Kingdom. Things 
are very much in a state of flux, and such programmes as 
we summarised last week will, doubtless, undergo a good 
deal of revision as the Trade Unions, in the words of Mr. 
Appleton, come to decide “ how far their wants are within 
the bounds of possibility.” Perhaps, all the at present 
diverse sections of Labour will yet consolidate in one organisa- 
tion. We believe that individually the manufacturer prefers 
to deal with a Trade Union rather than with disorganised 
employés; and probably it would be more satisfactory for 
strongly and efficiently organised Labour to negotiate, as 
occasion arises, with strongly and efficiently organised 
employers. But whatever may be the developments = 
these lines, if the workers, as a whole, can be indu 
by propaganda, by the Press, and by meetings, to look 
calmly, fairly, and squarely into * how far their wants are 
within the bounds of possibility” as “after the war" 
possibilities develop, we believe that they will feel that there 
will be as much as the nation and the Allies can do to deal 
with the serious facts in a practical way, and to relinquish, 
at any rate for a time, the grand ideals to which we never 
can attain save by a gradual evolutionary process. 


(To be contsnued.) 


BATTERY ROOMS. 
By GEO. R. ARCHDEACON, A.M.LER. 


Noruinea in the whole scheme of things electrical seems to 
receive such scant attention as the design of battery rooms. 
The care bestowed on the 5 is generally just 
about the minimum required to keep it running, but the 
care bestowed upon the building in which it is intended to 
install it seems to be, if possible, even leas. First of all, the 
author intends to draw attention to the faults most 
prevalent in the design and situation of battery rooms. 
This subject lends itself to three sub-divisions — i. a. 
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central station battery rooms; workshop battery rooms; 
house lighting battery rooms. 

In a central station, one would naturally suppose that the 
technically trained men usually employed therein would 8o 
direct things that the building wherein it was intended to 
install an important section of the plant, costing anything 
from £1,000 to £15,000, would be as free from errors as it 
was possible to arrange. Yet even here one finds the most 
haphazard methods, and the most casual attention paid to 
the situation of this most important item. 

To quote a few instances of the neglect in this direction, 
the author can point to a central station wherein the 
battery room is located so close to the boiler house, that 
steam, ashes, dust, &c., penetrate the crevices of the doors 
and windows to such an extent, that the floor of the battery 
room is covered with dust and dirt unless swilled out twice 
a week. | 

Another instance. In this case it is n to squeeze 
pai ids the main coal-bunkers to get to the battery- 
room door. This room is situated under a fitting-shop, and 
the tope of the windows come on the level with the top of 
the coal-bunker. If by any chance the windows are opened 
to ventilate the room—well! the author leaves the result 
to the reader’s imagination. 

In another instance, the main doors of the bettery room 
are situated within some 12 ft. of the ash conveyor. In 
several cases the battery room has been constructed over 
the economisers (presumably to keep them warm). 

All these obvious errors are repeated, and will doubtless 
continue to be repeated in dozens of stations, until the 
central station engineer is converted from his present feel- 
ings of doubt. and suspicion towards the storage battery, 
which he so frequently regards as some weird chemical 
contrivance which is frightfully “messy” to handle, 
possessing a most potent faculty for destroying his clothes, 


yet of unquestionable value in coming to his assistance 


when his pet favourites have refused duty and failed him in 
his hour of need. | 

Not until the central station engineer ceases to look upon 

battery as a mere appendage to his generating 
plant (a sort of necessary evil), will he trouble to interest 
himself more in its welfare. 2 

Workshop. battery rooms, with few exceptions, suffer 
from most of the defects of design and situation already 
enumerated, the bad lighting arrangements being especially 
` noticeable. | 

Usually the space occupied by the battery room is con- 
sidered “ unproductive ” ; therefore it is cut down to the 
smallest proportions, and is so cramped as to prevent the 
attendant working in comfort; this naturally reacts on the 
amount of attention the battery receives. 

House lighting battery rooms in the main are in a 
deplorable state of chaos. With few exceptions most ‘of 
these battery rooms seem to have been fitted up with the 
special object of being unsuitable. They are fixed in stables, 
hay-lofts, greenhouses, cellars, &c., in fact, anywhere where 
they are out of sight. Badly lit, cramped, damp, dusty, up 
rickety stairs, down dark passages, complete with all the 
bad features, and with never a good one to recommend them. 

Having briefly pointed out the grave errors found 80 
frequently in the design and situation of battery rooms, the 
author intends to offer a few suggestions and hints which 
may assist some engineer who is considering the adoption of 
4 storage battery, and has rot yet decided where it shall be 


P . l 
The battery room should be lofty, situated (where 


possible) in an open space where it will have access to the 
wind in all directions. Glass is cheaper than bricks, and a 
good light is preferable to a bad one, so let there be plenty 
of windows. 

Attention must be paid to the ventilation of the room. 
Unless this is quite adequate, it will be impossible to work 
in the battery room during prolonged periods of charging. 
Three to six cowl ventilators (according to size of roof) 
should provide a sufficient means of exit for acid fames, &c. 
The doors should be of ample proportions to admit freely 
carboys, new cells, boxes, &c , which from time to time may 
be required. 

All necessary precautions must be taken against the possi- 
-bility of bits of lime, plaster, dirt, &c., falling from the 


walls or ceiling into the cells. One of the most substantial, 
and, at the same time, pleasing resulta, will be obtained b 
having the ceiling and. walls entirely finished off wi 
concrete, instead of plaster. | 

If it is proposed to have a flat, roof, this can be entirely 

covered in sheet-lead, upon which should be spread a thin 
layer of concrete ; bitumen is then poured over the whole to 
finish off. This appears to afford excellent results, and few 
complaints of leakage are ever made if the job is well 
carried out. 
The author's objection to this method is based upon the 
very slow drainage ; whatever precautions are taken, a flat 
roof of fairly large area will hold up sufficient water to find 
a weak spot sooner or later, and then penetrate. A well- 
slated steep roof, in the writer's opinion, gives the maximum 
protection against inclement weather. 

One of the most satisfactory designs that has come to 
the author's notice is in the form of a saw-tooth roof, the 
steeper side consisting of long glass panels, for preference 
facing towards the north, and thereby preventing too much 
direct sunlight from entering the battery room, and so 
increasing the temperature beyond 60° F. This roof maß 
be supported entirely upon wooden side and cross beams. 
Of course, all woodwork must be treated with two or three 
coats of acid-resisting paint. 

The floor of the battery room may be covered with acid-. 
resisting tiles, with tiled gutters running down the sides of 
each row of cells; or, if preferred, the floor to the depth of 
2 in. can be of rock-asphalt, having a whaleback form to 


drain down to the gutters. In any case, however, to get a 


good level surface, about 12 in. of cement concrete should 
a the foundation for any construction it is intended to 
employ. | 

The cells should be erected in single tiers only. Double 
tiers, whilst saving space, do not add to the comfort of those 
whose duty it is to work the battery; and the personal 
element must never for a moment be lost sight of. With 
this point in view and having regard to the increase in 
working speed of the attendant, the author would advise in 
the lay-out of a large battery of, say, 250 cells, an arrange- 
ment as follows: — One single tier, single row, 3 ft. from 
wall; one single tier, double row, down centre of room ; 
one single tier, single row, 3 ft. from wall. Space on both 
sides of double row 4 ft. 6 in. 

It is an advantage to make an alley-way across each row 
of cells half-way down, leaving elbow room and head room 
with the connections. : 

This item will be well appreciated when some special 
cell is in need of attention, as to have to walk the whole 
length of the battery-room every time one wishes to look 
at the hydrometer is not only fatiguing, but intensely 
provoking. | 

It is a great convenience to have two or three taps with 
hose connectors fitted at various points of the room, also a 
sink should be fitted wherein the attendant can wash boxes, 
sections, gloves, &c. 

Attention should be paid to the electric lighting. A 
high standard of illumination should always be the rule, 
thereby considerably reducing the errors in hydrometer 
readings. A desk should always be provided, so that the 
records, thermometers, hydrometers, inspection lamps, cell 
voltmeter, &c., can be kept close to hand; this also saves 
time and temper, and will improve the legibility of the 
written records. 

Inasmuch as badly designed and badly situated battery- 
rooms do in a very great measure react upon the perform- 
ance of the battery, one can only wonder why the manufac- 
turers do not include a department for the design and 
building of battemy rooms. This, under careful manage- 
ment or a system of sub-contracting, could doubtless be 
made into a profitable feature of their business. In any 
case the ideal conditions it would assure would undoubtedly 
redound to the credit of the battery, whose successful 
operation so materially affects the manufacturer. 

In conclusion, the author again strongly emphasises the 
following pointe in battery-room design :—Assure thorough 
ventilation ; keep out all dust and dirt ; arrange for ample but 
equal distribution of light; provide sufficient working space. 
Remember that the ideal temperature is 60° F.; therefore 
construct the battery room so that it rarely exceeds 65° F. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. s 


“ Atmos” Street Lamps. 

The acoompanying view, fig. 1, illustrates the Boro type o 
lantern, containing an Osram " Atmos” type lamp of 300 or 500 
watte, installed for the Kensington Borough Council on existing 
arc lamp-poste. The outside dimensions of this lantern are 
equivalent to those of the arc lamps displaced ; the lantern con- 
tains an automatic cut-out and substitutional resistance to enable 
any number of lampe to be run in series. Th» resistance and 


pu P 


Fig, l.—LAMP.POST IN KENSINGTON HIGH STREET, WITH 
OsBAM "ATMOS" LAMP IN “ BORO” LANTERN. 


cut-out are completely wired and connected up to the two 
terminals in the top crown Special care has been taken to 
provide adequate ventilation. The lantern iteelf is made of 
vitreous enamelled steel, to withstand all weather conditions ; and 
the globe and reflector, which are fixed together, are hinged and 
held by fly-nuts, eo that they may be readily swung clear for 
cleaning or for replac'nr the lamp. The “Boro” lantera is one of 
the various types manufactured by THE GENERAL ELECTRIC Co, 


LTD., of London. 
A New Ignition Magneto. 


A new ignition magneto (figs. 2—4) for use on petrol motor cars, 
which embodies a number of interesting features, has recently been 
brought out by the Ziola Engineering Co. of America, of Madison, 
Wis., U.S.A. The machine, which is really a high-tension 
generator, has a soft laminated field throughout; the high- 
tension winding instead of being wound on the armature, is wound 
on a stationary side of the field on one spool, thereby increasing 
ite insulation and making it possible to produce a higher voltage 
without taking chances in the leakage of the ourrent. A very 
gmall amount of current from a battery is conducted into the 
winding of the rotor, whi^h, while revolving, induces current in 
the high-voltage section. There is also a special winding in the 
stationary part of the field, which makes the inductive action 
uniform throughout the entire stator. By revolving the armature 
the magnetic circuit is oontinuously being broken, and thus 
alternating current of high intensity is induced in the high-tension 
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‘Fig. 2.—DISTRIBUTING DEviICE. FIG. 3.—ZIOLA MAGNETO. 


winding. This type of high-tension generator does not depend 
upon stationary magnete, but builds up its own magnetism while 
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Fic. 1.—WriRING DIAGRAM, 


running. It is designed for use on oars provided with an electric 
engine starter and a storage battery ; when it is desired to employ 
the magneto to generate a spark without the intervention of a 
battery, a pair of permanent magnets can be added, these being 
excited with electric ourrent during the whole of the time the 
engine is running. In other words, the magnetism will build up 
with the running of the engine, and the spark from the generator 
will not depend on the permanency of the magnetism. 

Both types of the new magneto are vided with either a 
stationary or a movable distributor, in order to meet the varying 
ideas of car manufacturers, some of whom prefer fixed ignition, 
while others prefer variable ignition. Finally, it may be men- 
tioned that the Ziola magneto is of the closed-circuit type, and 
that the magnetio leakage is claimed to be very low. 


Measuring the Height of Acid in Tanks. 


The method generally employed for determining the depth of 
acid in a tank consists of lowering an iron rod into the tank until 
it reaches bottom and then measuring the liquid depth on the rod, 
This method is crude and cumbersome, Mr. M. M. Samuels has 
worked out an electrical devioe for the purpose, several of which 
have now been in operation successfully for about a year. Two 
platinum wires are sealed into small glass tubes approximately 
2 in. long. About 1 in. of the wires projects at the bottom of the 
glass tubes for contacts, and ineulated leads are attached to 
the top ends of the wires, These glass tubes are inserted in a 
J in. iron conduit, which is then completely filled with parafia. 
A lamp suitably protected by a wire guard ie mounted on top of 
the pipe, aud a flexible two-conductor deck cable is brought ont 
from the side of the pipe with a strong marine plug attached to 
its end. A receptacle box furnishing alternating current and 
mounted on the tank, or near it, serves as the source of energy. 
When the’out fit is inrerted in the tank, the lamp lights up as soon 
as the platinum contacts touch the acid. The height of the acid 
can be read directly on a wooden scale attached to the rod. 

The valve for feeding the acid tank is very often a great distance 
away from the tanks, and the nian operating the tanks has no way 
of telliog when they are filled up to proper depth. A signboard 
was therefore installed near the valves, with one lamp for esoh 
tank connected in parallel with the lamp on the measuring rod. 
As soon as the tank is full the lamp on the signboard will light 
up. For this purpose the plug has to be of the three contact type 
and the cable made with three conductors, Bells can easily i» 
added to the system to indicate either when the tank is full or 
when it is empty.— Electrical World, 


«€ Trolley Shoe” for Tramways. 


Qar contemporary, the Electric Railway Journal, describes a 
trolley-shoe with a renewable steel coutactor instead of a wheal, 
which, it is claimed, will run from 7,000 to 10,000 miles, and hee 


TO SPARKING PLUGS Fig. 5.—TRAM WA TROLLEY SHOE. 


Fig. 6.—ROOKER AND SPRING FOR 
TROLLEY SHOE. 


been put o3 the market by the UTILITY SPECIALITIES Co., LP. 
of Boston, Mase. The trolley harp is fitted with an oval-shaped 
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shoe, pivoted and fitted with a strong spring, so that 
the contactor automatically assumes contact with the wire, 
regardless of the angle. It is claimed that the increased area, 
combined with the sliding contact, eliminates arcing, and that the 
shoe runs cool. The shoe has been found particularly adapted for 
use on heavy locomotives and high-speed cars. No lubricant is 
required, and the contactor is of special steel, 


High-Tension Draw-Out Cubicles. 


Fig. 7 shows a five-panel board for 3,300 volts, three-phase, of the 
draw-out cubicle type, designed and manufactured by MESSRS. 
JOHNSON & PHILLIPS, LTD., Charlton, S.E. 

The board consiste primarily of a sheet steel shell which contains 
the bus-bars, cable boxes and fixed contacts, The control apparatus 
for each cubicle is mounted in trucks, one for each circuit, these 
trucks, which run on wheels fitted with ball bearings, being made 
up of stout angle irons with sheet steel fronts. 

Owing to the special construction, it is an easy matter to push in 
or pull out the trucks, and when any cleaning or repairs are 
necessary the truck can be wheeled away from the board and 
attended to in perfect safety. . 

Ia order to avoid the danger of pulling out the truck when 
current is on, a special interlocking device is fitted so that the oil- 
switch must be open-circuited first. The connections to synchro- 
scopes or voltmeters are made by a system of pilot wires running 
behind the sheet steel front of each truck and the continuity of 
these pilot wires is maintained by small removable links on the 
front between each truck. This type of gear is very suitable for 
confined situations, as it can be placed close to a wall. 

Great care is taken in the alignment of each truck so that the 
electrical contact between it and the bus-bar does not deteriorate 
by frequent removals of the track. 

This type of gear has been installed in many works and collieries 


Fic. 7.—H.T. DRAW-OUT CUBICLE SWITCHGEAR. 


in this country, and is well worth consideration for pressures of 
2,000 to 11,000 volts where the space is limited and the greatest 
safety in operation is desired. 


Mayfield’s Sound Augmenter, 


Mr. C. MAYFIELD, of 31, Red Lion Street, London, W.C., has 
sent us particulars of a sound augmenter which he has devised, 
consisting of a special attachment, entirely self-contained, and 
electrically connected, for clipping on any ordinary telephone 
receiver, or, in the case of phonographs, gramaphones, &c., to the 
sound tube leaving the sound bor; we are informed that it 
augments inaudible, or almost inaudible, sounds to such a degree 
that, in the case of ordinary telephone receivers, the sound or 
speech can be heard a dozen feet away from the telephone. 

The device consists of a special microphone, sensitive to such a 
degree as to respond to sounds inaudible to the human ear, yet 
capable of carrying heavy currents and so reproducing sound by 
the aid of an ordinary Bell receiver, augmented in volume 
sufficiently to fill a large hall if necessary. i 

The essential features of the microphone comprise a circular 
elastic disk, covered with an electrolytic deposit of iron, from the 
periphery of which, electrically connected, radiate a number of 
elastic cords covered with metallic filings electrically in contact ; 
the number of these cords and their diameters vary with the size 
of microphone and the current it is intended to carry, These cords 
are electrically oonnectel to two half-plates of brass, whose 
distance apart can be adjusted by screw tension. The microphone 
is fitted in & small adapter which oan be clipped in a moment on 
any ordinary telephone receiver, and ie self-contained and 
electrically connected, requiring no interference with the telephone 
instrument, which, of course, would not be permitted by the 
authorities. The action of the instrument, in the case of the 
ordinary telephone receiver, is as follows: the faint sound is at 
onoe responded to by the delicate disk, which vibrates, setting up 
vibration of the elastic cords, which vary the resistance in a small 
dry battery and telephone receiver circuit (self-contained), and the 
sound is reproduced, augmented in volume toa degree depending 
upon the size of the microphone and the current used. 


In the case of an ordinary telephone receiver the clip attachment 
will give audible speech 12 ft. from the telephone, and in the case 
of large apparatus with a specially constructed receiver and 
microphone, with currents of 3-12 amps., will yield sound sufficient 
to fill a large hall. 

An essential principle of the apparatus is that when no sound is 
passing through the telephone receiver, the local microphone 
repeating battery shall be automatically switched out of circuit by 
the action of the miorophone itself; the instant sound affects the 
diaphragm, current passes to the augmenter. The small instrument 
for clipping on an ordinary telephone receiver is entirely self- 
contained, measures only a trifle over 3 in. in dis., weighs under 
4 02., and can be clipped on a receiver in a few seconde. There is 
then, we understand, no need to hold the receiver to the ear ; laid 
on the table, the sound or speech will be heard clearly in any part 
of the room. . 

Preparations are being made to place the attachment on the: 
market at a very low price, and agenta will be appointed all over 
the country. 


THE STRUCTURE OF METALS. 


At the May meeting of the FARADAY SOCIETY a group of papers 
was discussed bearing on various physico-chemical problems 
in connection with the structure and properties of metals. Two 
of these were by Mn. F. C. THOMPSON, of the University of Shef- 
field, to whom the PRESIDENT, SIE ROBERT HADFIELD, offered a 
prize of £50 as an incentive to him to continue his researches and 
gy present them to the Faraday Society, and further as an 
expression of his appreciation of the valuable work being 
done under Dr. Arnold in the Department of Applied 
Science at Sheffield University. 

The first of Mr. Thompson's papers dealt with The 
Properties of Solid Solutions of Metals and of Intermetallic 
C mpounds.” In this a suggestive hypothesis is put forward to ex- 
plan the improvement in physical qualities— hardness, ductility, 
hig 1 eleotrical resistance, and so forth—that results when two 
metals are alloyed in such a way as to form solid solutions, It is 
an established fact that all the industrially useful alloys, the 
bri:ses, bronzes, nickel-silvers, strong aluminium alloys, even 
ha dened steel, consist largely of one or more solid solutions; 
wh»n metals combine to form definite intermetallic compounds, 
su h alloys are generally useless for practical purposes. Now it 
is well known that metals may be considerably hardened by sub- 
jecting them to a state of strain, such as happens when they are 
rolled, hammered, or drawn. Mr. Thompson supposes that a 
similar state of strain is set up in solid solutions, 
and this is the cause of their . superior properties. 
Whence arises this internal strain? The atoms of a 
metal, like those of any other crystal, are arranged in space with 
perfect regularity. In the case of an element A, to which a second 
B, which passes into a solid solution, is added, the atoms of A in 
the space-lattice are replaced progressively by those of n, and the 
lattice passes imperceptibly from that of one pure element to that 
of the other. This atomic replacement must react on the physical 
properties, and if the atom of A oocupies a greater volume than 
that of B, there resulta an expansion of A and a contraction of n in 
the act of crystallising together. The resulting distortion gives 
rise to elastio strains, and it is to these that Mr. Thompson 
ascribes the increased hardness of this class of alloy. The strain 
will be greatest when half the atoms have been replaced by 
others, and it is considered valuable evidence in support of the 
theory that in the gold-silver and gold-copper alloys, which form 
& continuous series of solid solutions, the maximum hardness is 
found in the 50 per cent. alloys. Now that the Braggs’ method of 
determining the spsce-lattice of orystals is available, a ready 
method of testing Mr. Thompson's suggestive theory presenta 
iteelf, and it is hoped that it may be possible to isolate good 
crystals of, say, the gold-silver series, and apply to them the X-ray 
spectrometer. 

Mr. Thompson's second paper gave a résumé of recent studies, 
here and on the Continent, on the ‘‘ Annealing of Metals." This 
work is based on the views and experimenta of Beilby, Ewing, and 
Rosenhain, who have shown that work-hardening in metals 
consists in, first, the internal shearing of the crystals along the 
planes of slip; and, secondly, the conversion near those cleavage 
planes of crystalline substance into a hard amorphous inter- 
crystalline cement, This cement is not only iteelf extremely hard, 
but it is also essentially the seat of the internal stresses. Reheat- 
ing or annealing has the effect of recrystallising the amorphous 
modification. There is an essential difference between the anneal- 
ing of steel and that of alloys like brass or nickel-silver. In the 
former case the object is to refine a coarse-grain size resulting 
from previous exposure to high temperature, and it is essential to 
maintain the elastic limit as high as possible. In the Jatter the 
very reverse ia aimed at. The object of annealing is to render the 
metal capable of again receiving changes in shape, and hence the 
process is designed to lower the elastic limit as much as possible, 
for mechanical work spent within the limits of elasticity is 
obviously useless. Mr. Thompson's paper, which is well worth 
careful study, after following in some detail the course of the 
annealing process in hard-worked copper, brass, and nickel-silver, 
deala finally with the influence of the temperature—here™ burn- 
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ing is a factor to be considered—of the duration of annealing, and 
of impurities. 

An allied sutject was discussed by MR. ZAY JEFFRIES in a 
paper sent in from Cleveland, USA, on “Grain-size Measure- 
ments in Metals and the Importance of such Information.’ The 
counting of the numberof grains in a unit ares, or, better, unit 
volume, of a metal affords a ready means of indicating many of 
its physical properties, such as teneile strength, hardness, elastic 
limit, life under vibratien, or even corrodibility, and it is a 
method which deserves more attention from engineers than it has 
so far received. The valua of such information is largely com- 
parative, and it has to be taken in correlatioh with other phyeical 
properties, but it has the great advantage over mechanical tests, 
of not introducing any deformation into the specimen under exa- 
mination, Unfortunately, in many metale, hardened steels for 
example, the grain is so fine as to defy measurement, unless again 
Prof. Bragg's wonderful X-ray instrument can be emplcyed, as was 
suggested in the course of the discussion, Sir Robert Hadfield 
mentioned that whereas a 0:58 carbon steel as forged and annealed 
contained 4,500 grains per sq. in., the number rose to 333,000 
when the steel was water-quenched and reheated. Mr. Jeffrics 
has devised an improved rapid, convenient, and accurate method 
of counting graine. This consists in counting those completely 


included, and partly included, in the circular portion of an image 


of the specimen of standard magnification, and by means of an 
empirical formula determining therefrom the equivalent number 
of whole grains in the standard area. 

Two papers on aluminium were presented: one by Dr. F. J. 
BRISLEE, on "The Changes in Specific Heat of Hard and Soft 
Aluminium, and the other by DR. R. SELIGMAN and Mr. PERCY 
WILLIAMS, on the " Annealing of Aluminium.” 

Dr. B islee has previously shown that the density of alaminium 
decreases with mechanical work, The tensile strength increases, 
but with a great deal of work the metal becomes exceedingly 
brittle. These changes are explained by an allotropic change cf 
“atate, from a crystalline to sn amorphous form, such as Prof. 
Ernst Coh: n, of Utrecht, has shown to take place in so many other 
metals, The differences in specifio heat noted support this 
theory, and they indicate the important fact that the amorphous 
phase begins to change into the crystalline even at 100* C. 
DR. J. A. HARKER, in the discussion, urged the importance of 
making more studies on the properties of metals at high tempers- 
turer. The melting point, and not room temperature, should be taken 
asthe starting point, Dr.Seligman and Mr. Williams found that hard- 
worked aluminium which had been heated for 10 hours at 125°C. 
was less readily soluble in nitrio acid than the same metal before 
heating, but that if the heating were continued for 80 hours, this 
comparative immunity from attack dirappeared. Further, metal 
freshly annealed at 410^ C. was lees readily attacked than it was 
after 10 days' standing. These results, too, would seem to be 
explicable on the theory of allotropic modifications, 

A paper by MR. Emir. HATSCHEK on The Theory of Gels as 
Systems of Two Liquid Phases ” shows that this acoepted theory 
of the constitution of gele breaks down cn mathematical analysis, 
Mr. Hatechek himse If conceives gels as of an ultimate crystalline 
Btructure, with the cryetals thinned and filled with liquid. 

The meeting concluded with the consideration of a paper sent 
from the University of Melbourne, by MR. E. J. HARTUNG, "A 
Contribution to the Theory of Solution.“ 


ELECTRO-PLATING. 


— 


A PAPER by Pror. F. C. MATHERS, E. H. SrTUABT and E. G 
STURDEVANT on nickel plating, read before the AMERICAN ELECTRO- 
CHEMICAL SOCIETY, gives an account of an extended research, the 
chief results of which are as follows -— . 

The purest nickel anodes obtainable should be used. Strips of 
electrolytic nickel cathodes, 98 8 per cent, pure, used directly as 
anodes, diesolve irregularly and with pitting, but no impurities are 
introduced into the bath. Very much of the trouble with badly 
coloured deposits and with sludge is caused by the iron from 
impure anodes. The addition of 2 per cent. of magnesium or 
nickel chlori de makes the anode corrosion approximate'y theoretical. 
The nickel anodes, supported by lead hocks, may be completely 
immersed in the solution, thereby greatly reducing the amount of 
scrap metal from the anodes. 
in order to catch loosened particles, which cause pitting: if they 
reach the cathode. 

The addition of 0'2 to 03 per cent. of ammonium citrate keeps 
the solution clear and free from sludge, whereby a shallower tank 
and a less volume of solution may be used. The bath should be 
stirred or mixed thorovghly at intervala, but not within 8 to 10 
hours of the time of using if any solid particles from the anodes 
are present. 

The greater the ratio of nickel sulphate to nickel-ammonium 
sulphate the brighter and more ehiny the deposit. The more acid 
the solution (to the point of acidity to Congo red) the more shiny 
the deporits. Boric acid increases the current that can be used 
without blackening or burning the depx sit. 

The following bath seemed to be the best: nickel-ammonium 
sulphate 4 per cent., nickel sulphate 10 to 14 per cent., boric acid 
1 to 3 per cent.. magnesium chloride 2 per cent., and ammonium 
citrate 0'2 to 0 3 percent, A current density of 1:6 amp. per equare 
decimeter (14'8 amp. per square foot) which plates a thickness of 
0:0025 om. (0 001 in.) in 1°25 hours may be used, 


The anodes should be placed in bags 


A paper by DR. OLIVER P. WATTS on rapid nickel plating sums 
up the advantages of a hot over a cold nickel solution as we:— 
Heating from 25° to 70° C. leseens the resistance of the 


solution one-half, The current density may be increased two-and- 


a-half to three-fold. The current efficiency, if less than 100 per 
cent. in the cold eolution, is raised. Anode corrosion is gnatly 
improved, and higher current densities may be ased at the anode as 
well as at the cathode. The deposit is superior to ordinary nickel 
plate in toughness and freedom from peeling. 

In the solution tested, plating may be done at 200 to 300 ampe. 
per square foot, at which rate the same amount of metal is deposited 
in five minutes as requires one-and-a-half hours in the “rapid 
solutions” now in use at 10 amps. per rquare foot. 

PROF. FRANK C. MATHERS and JORN R. KU! BLER, in a paper on 
the electro-deposition of silver from silver nitrate solutions, eta'e 
that in their experiments the ordinary addition agents such as glue, 
peptone, clove oil, alofn, &c., were found to be either without 
appreciable effect or to prevent only partially the formation of 
crystals, and in no case was a thick, smooth deposit obtained. 

Tartaric acid is the most effective substance for producing solid, 
frm deposits of silver from the ordinary silver reflnirg bath 
containing silver nitrate and nitric acid. A good composition of 
the bath is 3 per cent. each of silver as silver nitrate, nitric acid, 
and tartaric acid. The further addition of 0°01 per cent. of glue 
twice daily makes the de posit much emocther and of a darker, more 
shiny colour. 

A current density of 22°4 amp. per sq. ft. in a vigorously stirred 
bath gave a firm, smooth deposit which was a little heavy on the 
edgee. In a bath only gently mixed or stirred, 7'4 amp. per eq. ft. 
gave the best resulta. 

The deposit is brittle, hence] it is of no value in plating — 
Met. and Chem. Engineering. 


INDIAN ‘NOTES. 
[FROM OUR SPECIAL CORRESPONDENT. | 


THE recent Indian budget imposed a Customs duty of 2j per cent 
on all imported material above and beyond the, duties levied 
hitherto. For instance, prime movers such as engines, motors, 
dynamos and electric fans, which were free of duty before, now 
carry a duty of 21 per cent.; and euch goods as copper wire and 
switchboards, which previously carried a duty of 5 per cent., now 
pay 71 percent. It is but a small increase and will, of course, be 
borne by the customer, and it is not anticipated that turnover will, 
to any extent, be influenced. The Indian Tariff Act of 1891 safe- 
guards the importer on contracts made prior to the imp: sition of 
this new duty. 

There is what may almost be called a fan famine in India just 
now. Prices have gone up about 23) per cent., and Government 
are buying up all the fans obtainable, Several consignments of 
this very necessary commodity have gone down in varions sunken 
boats. Eoglish. made fans are scarcely to be had; and Americaa 
and Italian fans are partioularly slow of delivery, although big 
stocks are on order for long periods. f 

Small self-contained oil-driven electric sets are also at a premium, 
and good prices are being obtained by firms who are fortunata 
enc ug h to possess any. The military authorities are buying up all 
available stocks in this line. 


LEGAL. 


PROLONGATION OF PATENT REFUSED. 


MB. JUSTICE SARGANT, in the Chancery Division, gave his 
reserved judgment in the petition tried by him a week or two ago, 
which was presented by Rowe Bros. & Co., Ltd, of Runoorn Lead 
Works, and Mr. George Vincent Barton, of Liverpool, the inventor 
of improvements in the production of litharge. The petitioners 
asked for the prolongation of a patent granted in 1902 for the 
rooese. 

: His LoRDpsHIP said the applicants had embarked large sums in 
the enterprise, but had been hampered by low prices and other 
cau:es, and they had made considerable losses in the working of 
the proces». It was only recently that they had begun to make up 
some part of the loss, and there seemed to be a reasonable p:ospect 
of success in the future. On the question of degree of inventive 
merit, he could see nothing exceptional in it, and it had a limited 
scope, being merely an improvement, or imprcvements. If tbe 
process proved to be really valuable in the future, when won ked on 
a large scale, the petitioners would havea start over competitors in 
the matter of building the new works necessary, and, he was glad 
to say, they would not go unremunerated. (It was stated at the 
hearing that the petitioners had acquired land at Liverp: ol for the 
building of larger worka, and that the Government had assisted 
them to obtain the necessary materials) But, on the whole 
he had come to the conclusion that the petition fell short of the 
standard required to justify the prolongation of the patent, and 
the application must therefore be refuse’. 
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MUNITION CASES. 


At the Oldham Manitions Court, last week, an armature windet 
employed in the Oldham tramway department, applied for a 
certificate enabling him to leave h's present employment to take a 
position with a northern munition firm. He stated that he only 
took on his present employment while waiting for a place in a 
munition works, and when he got the cffer ef such a post, his 
leaving certificate was refused. He admitted that when he 
accepted the position in the tramway department he did so on the 
understanding that it would be a permanent one; he:had been 
there only six weeke. For the tramway department, it was sub- 
mitted that the man had been employed indirectly on munition 
work, and he could not be spared. . The application for a leaving 
certificate was refused. 

At the Glasgow Munitions Tribunal Appeal Court, John Reid, 
an electrician, who had been in the Army and discharged because 
of wounds, complained that he was dismissed from his employment 
with Alex. Anderson, electrical engineer, Glasgow, at three hour» 
notice. The Glasgow Munitions Tribunal held that Reid was 
entitled to 10a. compensation. His appeal now was based on the 
argument that 108. was an insufficient award. Under the Act he 
was entitled to a week's notice or compensation to the extent of 
£5, and he maintained that he was entitled to recsive 2 5. 
Lord Dewar pointed out that £5 was the maximum, and the 
Tribunal was entitled on the facts before it to award what was 
considered fair. He dismissed the appeal. 


SE C IE SG IM EE] 


THE TRAINING OF MUNITION WORKERS. 


THE extraordinary demand for labour to carry on the produc- 
tion of munitions of war on a colossal scale has led to the 
employment of hundreds of thousands of men and women in 
mechanical workshops who had no knowledge whatever of 
the processes which they were destined to conduct. These 
persons have had to be trained in the workshops at a consider- 
able cost in space, plant, staff, and time, and many having 
proved unfit for the work, the expense incurred in training 
them has been worse than wasted. Obviously it were far 
better that the necessary training should be imparted to the 
candidates for such employment before their admission to the 


factories, thus reducing the loss and waste to a minimum, and 


saving the wages that would otherwise have to be paid to 
them whilst on probation. The Ministry of Munitions, there- 
fore, obtained the assistance of the authorities in charge of 
secondary education—which was willingly given—and estab- 
lithed 64 training centres throughout the country at which 
persons who desired to enter munition works could be trained 
free of cost. In London the normal course is six weeks, six 
days a week, four hours a day, 144 hours in all. 

The general course consists of simple exercises in bench and 
vice work, and turning, drilling, and milling, the purpose 
being to give to the student an elementary * machine sense,'' 
and some preliminary idea of engineering factory conditions. 
In cases where definite orders“ can be obtained from em- 
ployers, efforts are made to specialise the training, as far as 
the equipment of the schools allows, on the exact lines of the 
work which will have to be done in the factory. It is not 
pretended that a mechanic can be trained in so short a period, 
but, having regard to the necessity for introducing large num- 
bers of outsiders into machine shops, the training is a valu- 
able stage in the process. 

Students who show aptitude for engineering work, and pro- 
mise of becoming useful otherwise than as mere operators, are 
given special instruction to fit them for particular work. Large 
numbers of men and women have been trained in this way as 
shapers, slotters, drillers, and even as tool-setters and gauge- 
makers. 

The general effect of the training scheme is to introduce a 
large body of 
other trades and octupations, thus helping to supply the in- 
creasing demand for labour. Approximately 18,000 men and 
women have been so trained, the majority of whom would 
probably not have entered munition works without some such 
preliminary instruction. 

The training scheme has also had the effect of demonstrating 
the possibilities of unskilled Jabour, and many employers have 
been induced to inaugurate training in their own factories. 
By carefully selecting suitable workmen, by more closely 
dissecting operations, and by a greater degree of specialisation, 
it has been found possible to provide tool-setters, tool-makers, 
and charge-hands from .the ranks of the unskilled. This is 
the only way in which the urgent demand for skilled workers 
can be met. 

At a London County Council“ School of Building," which 


was inspected on Monday last bv a few representatives of the- 


technical Press, a large hall has been equipped with benches, 
machine tools, &c., for this purpose by teachers drawn from 
the various L.O.C. technical schools, the Ministry of Muni- 
tions facilitating the purchase of plant, whilst in some cases 
special machines have been supplied by manufacturers who 
wished to have operators trained to work them. The school 
has accommodation for 100 pupils, and the work is carried 
on in three shifts—9 a.m. to 1 p.m., 2 to 6 p.m., and 6.30 to 
10.30 p.m., six days & week—each pupil being required to 
attend for four hours a day. Some of the training centres are 


rsons from the professions and numerous. 


lathes, 11 drilling machines; 3. power 


set apart for gauge-making, and here the pupils work 44 hours 
per week. A double teaching staff is provided, the membera 
working 36 hours a week. 

The hall measures 150 ft. x 70 ft., and is laid out complete 
with the necessary offices, stores, and refreshment rooms, 
machine, fitting, and blacksmith shops. The organisation 
fcllows as nearly as possible that of a munition factory, and 
the manufacture of actual details of munitions is undertaken. 

There are three main lines of shafting, each about 100 ft. 
Icng, driven by four electric motors. 

In July, 1915, the following equipment was installed: 30 
hack saws, 2 shaping 
machines, 1 punching machine, 1 shearing machine, 45 vices. 

The following machines have since been added: 6 capstan 
lathes, 12 milling machines (including profiling machines), 3 
lathes for 18-pounder cartridge cases, 2 turret lathes for 18- 
pounder shells, 2 tool grinders, 2 universal cutter grinders, 
1 slotting machine. 

The following machines are on order: 8 milling machines 
(including profiling machines), 5 lathes (including 3 capstans), 
l two-spindle drilling machine, 1 power hack saw. 

Two definite classes of workers are trained: (a) Ordinary 
operators at the vice and machine tools; (b) tool-setters on 
lathes, milling end allied machines. Set schemes are worked 
to except where special requisition is made by individual firms 
for workpeople to meet specified needs. N 

All tool-setters, and nearly all the operatives. have been 
pleced in munition factories. The following table illustrates 
the nature of the training and the results obtained (at five 
London centres) :— 

« General 
cour: e. 
Number in attendance during 


Lead Tool Gavge 
burning. setters. makers. Total. 


werk ended May 20th. 1916 501 38 36 36 611 
Number certificated up to 
May 20th. 19168 . . 2897 75 38 28 3,038 
Number refused certificates 
and withdrawn  ... 4. 936 26 1 11 974 
Oer tifloated — 
Number known to bave 
entered factories or- H. M. | 
Foros  .. . , 2,564 75 37 27 2.703 
Number unplaced * 333 — 1 1 335 
Uncertificated— 
Number known to have 
entered factories... wae 76 — — — 76 


Students have been supplied to 338 individual firms, one of 
which has taken 344 students; 18 firms have taken over 20 
students each. Included in the number of students placed in 
factories are 46 women who have been trained as tracers. 

Some 10,800 applications have been registered, apart from 
those whose applications have been declined. It will be 
ncticed that about 95 per cent. of the entrants are found 
wanting, and are refused certificates. 

In addition to niachining operations, the art of lead-burning 
is taught at the school on a practical scale, for the autogenous 
welding of the seams of lead-lined tanks; the limit gauges 
used in the workshop are made in the school, and the special 
form tools that are required for some processes also are 
made, of high-speed steel. 

Following the inspection of the school, a munition factory 
where shell-cases are made was visited; the staff numbered 
990, women being in the majority, and with the exception of 
a small proportion of skilled supervisors, the whole of the 
eniployés had been trained at the training centres. Every 
oreration from the rough solid bar or forging to the finished 
shell-case was in progress, and, apart from the personnel, the 
shop presented no feature distinguishing it from a shop 
operated by skilled mechanics. The impression left on the 
minds of the visitors was that employers need have no hesita- 
tion whatever in availing themselves of the assistance of the 
Mrinistry's schools in staffing their works. 


CHURCH LIGHTING WITHOUT FITTINGS. 


AN article by Messrs. A. L. POWELL and R. B. THompson in 
the Electrical World describes the methods adopted for light- 
ing St. George's Episcopal Church, Newburgh, N.Y. The 
auditorium is rectangular in shape and measures 73 ft. long 
by 40 ft. wide. At the two sides and at the rear is a balcony 
with a sloping floor about 9 ft. wide. The front edge of 
this balcony is 9 ft. above the floor. The ceiling over the 
baleony is flat, while the central portion is slightly arched, 
rising to a height of 28 ft. 

The posts which extend from the floor to the baleony and 
fiom this to the ceiling are cylindrical, with very plain bases 
and capitals. These and all the rest of the woodwork are 
painted à pure white. The pews are also white, with 
mahogany edging. The floor is of red and white tile, and 
the walls are finished in light cream. The ceiling is painted 
a flat white. f 

The system of electric lighting formerly installed employed 
biackets on the columns and along the front edge of the 
bslcony, with carbon lamps, and shades which gave no diffu- 
sion, and did not conceal the lamp filaments. 
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The lighting was not satisfactory; it was, moreover, costly 
for the effects secured, the fixtures were inartistic, and glare 
was extreme. , 

Last year it was decided to remodel the lighting system and 
t) install something thoroughly up-to-date, which would make 
the church comfortable and bring out its full beauty. 

After inspection of the building and taking the necessary 
measurements, a set of recommendations was drawn up for 
lighting the church with standard indirect fixtures; the report 
was presented to the committee having the matter in charge, 


but was rejected on the ground of want of harmony with the 


period of the church, and eventually it was decided that the 
e should be well lighted without any fixtures being 
visible. à; 

Cove lighting was suggested, but abandoned ; flood-lighting, 
using focus-type tungsten lamps with parabolic reflectors, 
directing their beams on the ceiling, was experimented with, 
but did not produce the desired effect. Since it was seen 
that projector units concentrated the light too strongly, the 


Fig. 1.—AvsUSTABLE Box USED IN EXPERIMENTS. 


next attempt was to use standard deep-bowl industrial reflec- 
tors, placed so as to illuminate evenly the central portion of 
the ceiling. i , 

From this experiment it was evident that satisfactory effects 
could be produced with a very aop reflector designed to give 
the proper angle of cut-off. An adjustable box 3 ft. deep, of 
sheet iron, painted white inside, was made as shown in fig. L 
The sides, being hinged, could be set at any angle and held 
in place by thumb-screws working in the slots. It was then 
a very simple matter to find the exact shape of reflector 
desired. Six units of the design which gave the best results 
were constructed and installed; sections of the seats in the 
first row of the balcony were removed and the reflectors 
bcxed in, as indicated in fig. 2. The boxes are so arranged 
that persons sitting behind or beside them are not annoyed 


Fic. 2.— ONE OF THE REFLECTOR UNITS IN PLACE. 


by stray light, and are deep enough so that when viewed from 
the opposite balcony no glare is visible. In the entire audi- 
torium there are only two seats where a person, when stand- 
ing. can see a lamp. Deep-bowl, porcelain-enamel, intensive 
distribution steel reflectors are placed about the lamps, which 
are 5(0-watt Mazda type C units. Below the balcony opales- 
cent-glass deck lamps are fixed flush with the ceiling, with 


(U-watt lamps in recesses above them. In order to obtain a 


warmer tone of illumination than that given by the un- 
modified gas-filled lamps, gelatine screens of very light amber 
are available, to place across the mouths of the large reflectors. 
The sanctuary is illuminated by a row of lamps placed about 


the upper part of the arch, which are concealed by the mould- 
in : us two small windows of art glass are illuminated from 
ehind. 

The church now presents a most attractive appearance; the 
illumination is even, very well diffused, and of a pleasing 
character. The ceiling is very evenly lighted, yet none of the 
light strikes the side walls. The direction of the light is the 
same at that of daylight, and the shadow effects produced by 
sunlight have been duplicated. The total power consumption 
has been increased somewhat, but the results warrant the 
shght additional cost. 

In the Electrical News an account is given by Mr. G. J. 
BFATTIE of the lighting of the Timothy Eaton Memorial Church, 
of Toronto, which was recently completed, and is said to be 
the finest building of its kind 1n the Dominion. In this case 
the lighting is effected by means of large fittings, each of 
which contains eight 300-watt Mazda C' lamps; the fittings 
are of Gothic design, in harmony with the architecture of 
the church, and are suspended from the ceiling, which is 
painted a light cream. e total power consumption for the 
main auditorium, is 17.4 KW., the aggregate floor area being 
9,270 sq. ft. It js estimated that a uniform intensity of 
illumination of 4 ft. candles is obtained on a 30-inch working 
plane. ''X.ray " reflectors are used in the fittings, which 
05 . white glass panels, softly illuminated, with excellent 
effect. 

The large stained-glass memorial window is illuminated 
from without by a powerful searchlight mounted on a steel 
tower at some distance from the window; a large amount of 
experimental work was necessary before the proper height, 
distance, and intensity of light was determined, but the result 
is believed amply to justify the labour and expense incurred, 
many observers holding the opinion that the auditonum 
appears at its best at night. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear uxtil 
tha following week. Correspondents should forward their commum- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our posses sion, 


Indnstrial Organisation and the Worker. 


The columns of the technical Press, and especially those of 
the ELECTRICAL REVIEW, have recently been replete with refer- 
ences to the necessity of reviewing the many problems that 
are arising out of the war. Nowhere does it seem to be dis- 
puted that our present enemies will continue their activities 
against the Allied nations at the conclusion of a military peace, 
and everywhere is it recognised that the war, even though it 
was begun in the trenches, will be carried into the market- 
place. Not prepared for war, let us at least be prepared for 
peace! is a slogan that has a healthy ring in it, and one 
which commands the scientist, the business organiser, and the 
wcrker to review candidly the motives and principles, or the 
lack of them, that have decided their former relations and 
decided their efficiency. 

‘Criticism has been active, and so far as it has exposed 
defects, useful, in regard to business organisation and scientific 
method and training. The elements of economic geography 
have been vividly brought to our notice when we have 
in review the supply of raw materials and their enemy source 
ol origin. New light has been thrown on the specialisation of 
processes, and the economic determination of the situation. 
The Consular service has emphasised once again its own in- 
eptitude when not recruited from home sources. The rela- 
tions of the State to business enterprise and finance are also 
among the many points we have had to review. Among these, 
und not least in its significance, arises the problem of the 
worker. Will he be in the way? Judging by the opinions of 
recent speakers and writers there does seem to be some doubt 
whether the worker will rise to the occasion when new times 
will demand new methods and new men. It seems to depend 
primarily on the point whether any proposition will be a real 
departure from the practice of old mistakes, or the old mis- 
takes in a new form. , 

The worker has an interest in his industry. It remains very 
much with external influences whether that interest is merely 
a cash necus or a professional pride. So long as he is denied 
the latter he will pursue the former. The specialisation of 
processes and that inexplicably bad old economic law 
demand and supply, when applied to his labour as a market- 
able commodity, have operated strongly, and have neutralised 
and dominated whatever inclinations he had in developing for 
himself his productive-capacity. That is an indictment that 
the best friend of Labour ought to admit; the trade union 
official may even feel in it a source of satisfaction. But the 
essential point at the present moment is to take this as a 
basis for review. Half & century of trade union activity 
skown the organisers of industry, and ought to have shown 
the workers of industry, that progress can now only lie m 
the direction of increasing the productive power of effort 
applied under the direction of organising ability to raw 
materials. No progressive employer now denies the necesaty 
of a reasonable standard of living. The efficiency of well- 
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labour is now an accepted economic axiom, and with the exit 
from the purview of debate of this, the real raison d'étre of 
trade unionism, the time has now arrived when, both in the 
interests of employer and employed, attention should be 
focused on the problem of bringing all forces together in 
pursuit of a common end. 

There seems some support for those who can only see pro- 
gess in fighting trade unionism. This has in it the same 


essential error as the worker who is blessed with class con- 


sciousness and imagines progress follows further extractions 
from the profits of industry. Acrimony of this description 
blurs the real issue. In most industrial centres some sort of 
tcchnical institute exists where young artisans get sufficient 
training to enable them to earn their living in the shopg,”’ 
Does it never occur to anyone how it is that when they fall 
off from the technical school at the age of, say, 22, they cease 
to be interested in technical matters, and very often graduate 
to the public-house or become engrossed in trade union work? 
Most technical and trade associations fail lamentably in this 
respect, and even if a yong artisan by dint of much exertion 
got access to some of these societies, he would find them 
engrossed chiefly in grinding axes of various descriptions. I 
doubt not that he would hear of more valiant feats of engi- 
neering in some local public-house. It is said that there are 
more guns and ammunition made and more coal drawn from 
the pits over pots of beer than in all the engineering works 
and coal mines in the country. And that is just the problem : 
How to bring into line with the new form of industrial 
organisation the undoubted interest and technical capacity of 
the worker, instead of leaving him to wallow into incapacity 
in idle and profitless company or brood over wrongs in trade 
union clubs. 

Technical education should be more thorough, and the pre- 
liminary subjects more insisted on in our scheme of public 
education. A man's inventive capacity begins where the exist- 
ing knowledge of laws and rules and formule ends, or where 
his imagination is such as to transcend all such bounds and 
start him on a train of thought and action purely original. 
More sympathetic treatment and greater encouragement 
financially and materially would do much to raise the worker 
who has capacity, and prove to him that his interest lies in 
that of his industry, in its development and scientific organisa- 
tion. 


Francis Shirley. 
May 29th, 1916. 


The Future in Russia. 


I notice a reference in the current issue of the ELECTRICAL 
Review to the desirability of encouraging the commercial, 
industrial, and technological development of Russis. One of 
the difficulties in the way to this end, so far as it depends on 
intercourse between the peoples of Great Britain and Russia, 
is the barrier of language.. The heroic attempts now being 
made on the part of English people to master Russian are 
déomed to end in failure, except in rare cases where students 
have opportunities for a prolonged stay in Russia. Why 
should we persist in such a futile course? The language 
problem is capable of a fairly simple solution by the adoption 
- of Esperanto for intercommunication between the two coun- 
tries. We have recently seen the adoption of the Summer Time 
measure in one country followed rapidly by its adoption in 
others. In the same way, if Russia and Britain adopted 
Esperanto—a proposition as practicable as the Daylight Saving 
Bill—the whole of Europe would follow suit in a short time. 
One unanswerable argument in favour of Esperanto which 
should appeal to business men is the fact that, while it is 
quite efficient to express all international ideas, it can be 
learnt in any country in a few months. The writer has 
spoken in Esperanto with a number of Russians, some few 
of whom had learnt the language from a text-book without 
the assistance of a teacher. 

The case for an international language for engineers was 
presented in a paper read before the Society of Engineers on 
March 2nd, 1914. The paper was d s separately from 
the transactions of the Society. May I add that anyone desir- 


ing information as to Esperanto may obtain it on application" 


$ e British Esperanto Association (Incor.), 17, Hart Street, 
V.C. ; 


P. G. Cameron, 
Hon. Sec., London Esperanto Club. 


London, E.C., Muy 28th, 1916. 


e 


Decimal Coinage. 

What a pity the Speso " should be an imaginary coin. It 
would be good business to buy them at 1,000 for a florin and 
sell them to Mr. Bridges at 20 a shilling. Is there a catch 
somewhere, or is it only that, like most“ decimalists, Mr. 
Bridges is weak in arithmetic? E 


London, E.C., May 96th, 1916. 


(Our correspondent of last week has obviously let himself 
iu for it. But by what right, and on what evidence, does 
„W. M. M.“ cast a gratuitous slur upon the arithmetical 
capabilities of most decimalists? All civilised nations, 
except the British and some of their Oversea Dominions, 
employ decimal coinage.—Eps. Exec. REv.] 


Faults in Bitumen Cables. 


In reply to the letter signed Bitumen in the current 
number of your valuable periodical, from the data given in 
his case my opinion is that the positive cable had sustained 
some mechanical damage, possibly when drawn into the 
carthenware ducts. . 

The effect of changing the polarity—making the faulty posi- 
tive cable negative with an earthed neutral—would be to 
bring its life te a sudden termination. 

In this connection I have recently experienced an unusual 
phenomenon on a power distribution system under my control, 
which may be of some general interest. The system con- 
tains some 25 miles of .05 v.B. cable laid solid with bitumen 
in wooden troughing. The cable is looped up every 10 ft., 
and connected to some 15,000 magnetically-operated switches 
with a bitumen seal between the trough and the switch boxes. 
Normally the cable is positive, and the negative return is 
through steel rails at earth potential. The system has been 
in operation 15 years, and has given very little trouble. 

One day, for a short time—a few minutes—the polarity was 
reversed, with the result that alarming leakages eveloped at 
several switch boxes, ultimately Por MM tine the renewal of 
the bitumen and compound seal at about points. 

I must here ae that the normal voltage is 500 direct- 
current, and the leakage current registered on the morning 
of the breakdown on the sections affected was as follows :— 
i .026, .03, and .018 ampere. ] 

In order to investigate the cause of the trouble, I carried 
out a series of experiments, including the following :— 

1. A test was made on three different sections with about 
30 switches on each. o 

Leakage current with cable positive: (a) 14 milliamperes, 
(b) 1 milliamp., (c) 1 milliamp. Leakage current with cable 
negative: (a) 23 milliamp., (b) 5 milliamp., (c) 2 milliamp. 

2. The lengths of bare .05 cable were carefully insulated 
with bitumen tape and pierced with several pin-holes. Each 
cable was coiled up and placed in a metal box about 12 in. by 
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CATAPHORESIS EXPERIMENT. 


8in. The boxes were then filled with damp sand. No. 1 
cable was connected to the positive terminal of the 500-volt 

supply, and the metal box it was in was connected to a 
negative terminal. 

_No. 2 cable was connected to the negative and box to posi- 
tive. An ammeter was placed in circuit. Megger test on each 
registered over 50,000 ohms. Current was switched on, and 
after three minutes No. 2 cable registered .025 amp., and 
No. 1 50,000 ohms. e - 

After six minutes, No. 2 reading 1.1 amps., No. 1 50,000 
ohms, current was now reversed, and in a few seconds the 
leakage on No. 2 dropped to .2 amp. In three minutes a leak- 
age of 1 amp. was registered on No. 1. = 

The current was again reversed to pass through as origin- 
ally, and in ten minutes No. 1 registered .05 amp. and No. 2 
was rising quickly from 2 amperes. 

On opening up, I found No. 2 cable saturated with mois- 
ture, and, of course, steaming from the heat of current leak- 
age. and No. 1 cable I found in a comparatively normal state. 

The experiment was repeated with one box, and the result 
was plotted as shown on the accompanying curve. Other 
experiments were carried out, tending to show that the pres- 
ence of coal, gas, or alkali salts was not necessary for the 
effect; also, that vulcanised bitumen was practically unaffected 
by coal gas, but ordinary bitumen was liquefied. 

From the data collected I have formed the following 
pinions :— . 

1. That the dielectric of a well-made cable is not a '' mem- 
biene for practical purposes. 

2. It is, therefore, misleading to speak of electric endos- 
**'esmotic effect causing a breakdown on direct- 
current negative cables under the conditions here recorded. 

3. At least an incipient mechanical fault is necessary before 
a leakage is observed. | 


O 
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. 1. The flow of moisture down the current—from positive to 
negative—would be more accurately described by the electro- 
medical term Cataphoresis.”’ 

5. In using vulcanised bitumen cables on the negative side 
of a direct-current system very great care should be taken, 
in order to prevent mechanical damage which causes incipient 
faults in the cable, which will with the presence of moisture 
cause faults to develop by ''cataphoresis."' Similarly, great 
et od be exercised in hermetically sealing the end con- 
nections. 

6. All classes of cable would be similarly affected, but 
Vulcanised bitumen is the least adapted to withstand rough 
1.echanical usage. 

i | Cosine. 


WAR ITEMS. 


Technical Men and the Commercial War. The 
Liverpool Journal of Commerce contains a summary of an 
address delivered in Liverpool on Empire Day by Mr. T. C. 
Eider (B.E.A.M.A.) on Engineering for the Empire: The 
Way to Victory and Prosperity." The Lord Mayor of Liver- 
pool presided, and in the course of the discussion Prof. Mar- 
chant was one of the principal speakers. He referred, among 
other things, to Germany's superior technical equipment for 
warfare, and expressed the 05 that after the waf we 
sliculd be in the same position as now in regard to the com- 
mercial war unless we recognised that highly-trained tech- 
rical men were the first necessity if progress was to be made. 
They were necessary not onlv to occupy technical positions, 
hut as directors and leaders of Industry, to know when and 
how to take advantage of new discoveries. If progress was 
t^ he made in manufacture, highly-trained technical inen must 
he available both as leaders of industry and in the research 
| boratories. We felt the need of such men to-day in fighting 
the war, but it was of still greater importance in the indus. 
trial war of the future, and he hoped that every effort would 
b^ made to bring home to the public the enormous import- 
ance of this question, so that action might ensue. We learn 
from Mr. Elder that the following resolution was moved by 
the Chairman of the Liverpool Corporation Tramways and 
Electric Power and Light Committee (Mr. Councillor E. 
Russell-Taylor), and seconded by the Chairman of the Man- 


chester Corporation Electricity Committee (Mr. Alderman W. 
Walker) :— 


That the indispensable military services rendered by the enginecring indus- 
try and its fundamental importance in the future as a basis of defensive 
power and of prosperous economie development, entitle it io special State 
recognition. in any reform of national and imperial commercial policy, and to 
the patriotic support of all public and private users of plant and machinery 
throughout: the Empire. 


The Supply of Light and Power for War Purposes.— The 
following addition has been made to the Defence of the Realm 
Acts :— 

|. D. Any company, authority, or person supplying or 
authorised to supplv water, light, heat, or power, shall, if so 
required by the Admiralty oc Army Council or the Ministry 
at Munitions, supply water, light, heat or power to any fac- 
tory, building, camp, or other premises belonging to or used 
for the purposes of the Admiralty or Army Council or the 
Minister of Munitions, and shall carry out such works and 
render such services as may be directed by the Admiralty or 
Army Council or the Minister of Munitions for the purpose 
of enabling sach a supply to be given either by themselves or 
by some other such company, authority, or person : 

‘Provided that a company, authority or person shall not 
b^ required under this regulation to supply water, light, heat 
or power to premises within the area of supply of any other 
ceiipany, authority or person except with the concurrence of 
the appropriate Government Department, and if any question 
arises as to which Government Department is the appropriate 
Governinent Department the question shall be finally deter- 
u:ined by the Treasury. 

If any company, authority or person fail to comply with a 
requisition under this regulation the company, authority or 
person shall be guilty of an offence against these regulations, 
and any director or officer of the company or officer of the 
authority who is knowingly a party to the default shall also 
be guilty of an offence against these regulations.’ "' 


Women in German Industry.—The “ Daily Telegraph," 
quoting from the © Vorwarts " regarding the employment of 
women workers in Germany, mentions the experience of one 
centre—Cologne, a fairly typical manufacturing city. Here 
in January. 1914, there were 46,634 working-class women regis- 
tered as subscribers to the sick funds of the local trade unions. 
In Januarv, 1915, the number had risen to 60,194, and in 
Junuary, 1916, it was 75.319. This Information was fur- 
nished by Herr Haas. secretary of the Cologne United Trade 
ion Conmnittee, who added, ‘That means an Increase of 
2.6 5, ar LT per cent. The additional women and girls 
employed. had fairly responsible and difticult work to do. 
There are many women, previously not employed at anvthing 
at all, who are row acting as chauffeurs, drivers of traiucars, 


navvies, and porters. Others are in charge of electric cranes, 
and several of the more intelligent are acting as ‘‘ foremen 
in charge of squads of roadmenders. Nor are the hours of 
work easy. It 18 not unconunon for these women to have to 
work 14 hours a day; and in a few cases I have known them 
work for 30, and even as much as 36, hours on end. In many 
instances this extra work is not paid for at all; in others 
the overtime rate is miserably small. In no case do the 
women earn as much as a man would earn for doing the 
same work; and in this respect, unfortunately, the State and 
uiunicipal authorities are setting the worst example.“ 


Exemption Applications.—At Lambeth, Messrs. Toy and 
Winslow, electrical engineers, applied for the exemption of 
Charles A. Winslow, aged 30, a brother of one of the partners. 
Mr. Winslow said his brother was indispensable to the busi- 
ness, being the only man who was really reliable. The appli- 
cation was refused, but, as it was stated the firm was engaged 
n Government work, the Tribunal suggested they should 
aj.peal to the Ministry of Munitions for a badge. 


At Blackpool Tribunal, on May 25th, Mr. C. Furness, elec- 
trical engineer, applied for exemptions for ll men in the 
electricity department and 12 in the tramways department. 
Coun. Fielding said there was a great deal of talk about the 
men kept at the electricity works. Mr. Furness should take 
the opportunity of replying to it. Mr. Furness said electricity 
was a young profession, and most men engaged in it were 
aged from 30 to 40 years. The electricity Supply had to be 
continuous, and men engaged on the switchboards had to 
have their meals under the roof. Mr. Birkett (Military repre- 
sentative) said men in the electricity department were all 
engaged in exempted occupations. All the 11 men were condi- 
tionally exempted. When the tramway men were considered, 
Mr. Furness explained that 73 men had joined the Army from 
this departinent and 53 from the electricity department. Eleven 
nien were granted conditional exemption, and one until July 
Ist. f 

Before the Ripon City Tribunal, a firm of mechanical and 
clectrical engineers applied tor the exemption of their costs 
clerk, aged 29, and married, who had taken the place of an 
unmarried man. It was stated that it would be impossible 
for a women to do the clerk's work. Exemption until July 
26th. l 

At Stretford, exemption till June 30th was granted to an 
electrical wireman employed by a firm of electrical engineers. 


Whitehaven Tribunal granted exemption until August 17th 
t» a pipe fitter engaged by a local firn of electrical engineers, 
and whose service was claimed to be absolutely necessary. 


Six months’ exemption each has been granted by the West 
Kent Appeal Court to Mr. F. J. Quinnell, electrician, of Graves- 
end, and to Mr. H. C. C. Silver, electrical engineer, of Park 
Grove, Bromley. 

Coventry Tribunal, on May 22nd, considered a request by 
Messrs. F. C. Brown & Co., electrical specialists and con- 
tractors, for exemption for Mr. R. A. Davies, their head elec- 
trical engineer, engaged on Government contracts. The case 


was put back for a month for Mr. Davies to be badged.— 


Messrs. H. W. Burbury & Co., electrical engineers, applied 
for three months' additional exemption for Mr. F. W. Thomp- 
son, electrician. It was stated that the firm, who had Govern- 
ment work in hand, had only four electricians left out of 14. 
Two inonths were allowed.—Mr. J. Hutt, electrical engineer 
and contractor, who appealed for himself, said he was chiefly 
engaged on war work. and it would mean financial ruin 1f 
he went. Exemption was allowed until August 20th. 


Newmarket (Suffolk) Tribunal has refused exemption to the 
clerk and draughtsman of the electrical company. 


At Stratford-cn-Avon, the Electricity Co. appealed for a 
jointer and electrician. It was explained that in January, 
1915, there were 10 inen employed, and uow there were only 
six men and two boys. On six months being allowed, Mr. 
Talbot, the manager, intimated that he might possibly appeal. 
and the Mayor replied: '' Just so; but we consider the man 
is essential, as the company have to supply power and light." 

Hull Tribunal has given until September 1st to an electrical 
htter who has the supervision of the electric motors for a 
large number of local firms. 

Three months’ exemption has been granted to a contractor 
at Philadelphia (Co. Durham) engaged in repairing boiler fur- 
naces at the power station. The manager of the latter said it 
was a specialist’s work, and unless it was carefully done 
beilers might give serious trouble, and serious risks were pos- 
sible. In the area current was being supplied to munition 
factories. 

A Weobley electrician, who asked for absolute exemption, 
has been given until August Ist. f 

At Malvern, the U.D.C. has secured conditional exemption 
for the foreman at the electricity works and a shift engineer. 

At Maidenhead, Mr. Bond appealed for tem orary exemp- 
tion for Geo. Lovegrove, his electrician, engaged in connection 
with contracts for the upkeep of private launches for the 
river. Exemption until October Ist was conceded. 

Cheltenham Tribunal has exempted nine employés at the 
Corporation electricity works—two charge engineers, the worka 
superintendent, the sub-station man and Jointer, three stokers, 
and an engine-driver—whilst a clerk was given until July 
olst. A motor-man with the Light Railway Co. bas been 
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given exemption on the ground that he was indispensable and 
in a certified occupation. 

Bath Tribunal has granted conditional exemption, with the 
assent of the Military, to 90 members of the staff, including 
Mr. W. J. Targett, engineer, at the power station. No less 
than 171 men have left to join the Colours, and the present 
staff 1s only half of that before the war. 

Before the Local Tribunal, exemption was claimed by the 
Surbiton Electricity Supply Co. for the head clerk and accoun- 
. tant. It was stated that two assistants and a junior clerk 

had enlisted, and that appellant was the only man left’ who 
cculd take the place of the engineer and manager in the latter's 
absence. Three months were conceded. 

At Sevenoaks, an appeal was made for R. S. Terry, clec- 
trical engineer with Messr& G. Humphrey & Co., who is 
engaged in the maintenance of electrie plants in the district. 
Exemption granted for three months. 

Hove Tribunal has granted three months’ exemption to an 
electrician with a local firm who claimed that the business 
could not be carried on without him owing to the depletion 
of the staff. 

Berkhamstead Rural Tribunal has granted two months’ 
exemption to Albert V. Skinner, electrician. 

An electrical fitter in business at Buxton 
exemption until November 13th. 

At Hastings, Messrs. Adams & Jarrett appealed for their 
cnly electrical wireman left for this branch of the business. 
Mr. Jarrett said that his two sons were in the Army, and the 
staff was very much depleted. Two months were allowed.— 
Mr. Fred Pillings (37), electrical engineer, appealing for him- 
self, said that many of his staff had gone, and he had five 
contracts to supervise electric lifts. Two months were granted. 

At Godalming, Mr. Geo. Jones sought exemption for A. P. 
Bowdler, the only electrician left in his business. A month 
only was granted. d 

At Southport, Messrs. Ashlev, Ltd., electrical engineers, 
appealed for R. C. Jones, aged 939, on the ground that his 
work in connection with the manufacture of X-ray materials 
for use in the hospitals was of national importance. The appeal 
was disallowed. 

At Oldham, an appeal for three electrical fitters was made 
by Mr. John Jackson, electrician. The men were stated to be 


has secured 


engaged on clectrical work at mills and waterworks, and the 


firm has also work in hand for Government controlled works. 
Exemption till August 1st.—Messrs. Caton & Sons, electricians, 
sppealed for the manager and other men. Three brothers, 
all married, were in the firm, and the appeal for one was dis- 
allowed. The other appeals were put back to September Ist. 

At Blackpool, exemption till October 3lst was granted to an 
electrician employed at the Winter Gardens, and to a stoker 
at the Winter Gardens generating station; and exemption till 
Cctober 15th was granted to a switchboard attendant at the 
Tower, the electrician at the. Grand Theatre, and the elec- 
trician at the Palace. 

At the Godalming Tribunal, the Urban Electric Supply Co., 
l.td., of Godalming, applied on behalf of two men engaged at 
tbeir works, one a stoker and cable jointer's mate and the 
other a switchboard attendant. Mr. R. S. Robertson, manager 
of the works, said it would be impossible to replace either 
man; 45 per cent. of the permanent staff had joined the 
Cclours, and any further reduction would mean a serious risk 
of interrupting the supply. In the case of the switchboard 
attendant the military authorities agreed to three months’ 
postponement, but dissented in regard to the other man on 
the ground that he appeared only to be an assistant. The 
Mayor remarked that both men were in certified occupations, 
and conditional exemption was given in each case. 

The Urban Electric Supply Co. appealed at Grantham for 
a married stoker, aged 31. Mr. J. E. Edmundson stated that 
the staff was depleted, and the stoker was claimed under the 
certified list. A woman could not stoke, and the Board of 
Trade would not agree to it. Conditional exemption was 
allowed. 

At Sandown (Isle of Wight). the Isle of Wight Electricity 
Co., Ltd., applied for exemption for Mr. S. H. Smith (34), 
works engineer in sole charge of the generating station supply- 
ing the town and Shanklin. Conditional exemption was 
allowed, with the consent of the Military. 

Weymouth Tribunal has granted exemption until October 
3lst to Mr. T. H. Escott, manager for Messrs. Brooking & Co., 
electrical engineers, and until August 31st to the firm's wire- 
n:an. 

Grays Tribunal, on the application of the Urban Council, 
have given conditional exemption to the foreman stoker and 
a wireman at the electricity works, and until August Ist to 
two other employés. It was stated that all tvpes of foreigners 
had been taken on in order to keep the works going. 

Eastbourne Tribunal, on Monday, granted exemption until 
June 30th to an electrical engineer who said that his work 
wat of a highly technical character, and that he supplied 
mechanical engineers and munition works. 

Wallasey Tribunal on Monday granted exemption to 96 tram 
drivers appealed for by the Town Council. 


British Capital in Russia.—The ‘‘ Bourse Gazette“ states 
that British capital has been used since the beginning of the 
war to finance 355 Russian companies for the exploitation of 
gold. platinum, iron, copper, and asbestos mines. During 
Apul three new mining companies. with an aggregate capital 
2 £800,000, were formed with British and French money.— 

imes. 


German - American Magnetos.— The Customs Department 
in Melbourne has stopped delivery from the wharves of a ship- 
ment of motor cars until the American Bosch magnetos with 
which they are fitted are removed by representatives of the 
Department. It is alleged that the firm manufacturing these 
magnetos is financed with German money, and refused to 
supply magnetos for American automobiles ordered by the 
Allies. —Sydney Mirror. ‘ 

Restarting Belgian Works After the War.—A numbcr of 
Belgian manufacturers recently met at Lyons under the presi- 
dency of M. Paul Theeuwissen to discuss what measures can 
ba adopted at present to assure the resumption of work in 
Belgian metal works after the war, and especially the supply 
of sufficient tools. From information received from the indus- 
trial districts of Belgium, it appears that almost all the metal- 
lurgical works are stripped of their plant, which has either 
been destroyed or simply stolen and dragged off to Germany, 
The expulsion of the Germans will therefore leave Belgium 
with empty works, and immediate restocking would be difh- 
cult. To obviate this it is intended to place immediate orders 
for the necessary plant at Lyons and Saint-Etienne, and a 
Technical Committee has been formed at 4 Rue Sala, Lyons, 
under the presidency of M. Theeuwissen, who is a consulting 
engineer and was formerly a bolt manufacturer of Liége.— 
Ironmonger. 

Tunnelling Commissions.—The president of the Institu- 
tion of Mining Engineers has been advised by the Secretary of 
the War Office that the Army Council are desirous of obtain- 
ing the services of mining engineers for employment with the 
Tunnelling Companies of the Royal. Engineers. Preference 
will be given to candidates between the ages of 25 and 35 years, 
and those found suitable will be appointed to temporary com- 
missions and be required to proceed overseas at an early date. 
Mining engineers not members of the Institution, but possess- 
ing the necessary qualifications, are also eligible. Intending 
candidates for commissions, or those at present serving in the 
ranks who desire to be transferred to the Royal Engineers. 
are requested to communicate at once with the Secretary of 
their own Institute, who will supply a form of application. 
Only candidates who have already attested are eligible. 

To be Wound-up.—The Board of Trade has ordered the 
following to be wound-up :— 

Scorch Electrical Co., 35, Basinghall Street, London, E.C., 
electrical engineers. Controller: C. E. Barker, 21, Finsbury 
Pavement, E.C. 

A. T. Speedometer Co., Ltd., 140, Long Acre, W.C., manu- 
facturers of speedoineters. Controller: F. G. Van de Linde, 
4, Fenchurch Avenue, E.C. 

Isleworth Rubber Co., Isleworth. manufacturers of and 
dealers in rubber goods and tires. Controller: S. W. Tubbs, 
93, Basinghall Street, E. C. 

Richard Klinger & Co., 66, Fenchurch Street, E.O.. engi- 
neers. Controller: H. W. Dunn, 46, Queen Victoria Street, 
E.C. 

Mining Engineers and Enemy Aliens.—The Institution of 
Mining Engineers has issued an official Order of the Council, 
dated June 10th, 1915, reading as follows: —“ All Members, 
Associate Members, Associates, or Students of the Institution 
of Mining Engineers, of Austrian, Bulgarian, German, Hun- 
garian, or Ottoman nationality, are hereby requested to abstain 
from attending any meeting, or from visiting the rooms of the 
Institution during the continuance of the war.“ 

Copenhagen War Lighting.—It has been decided by the 
Town Council of Copenhagen that fewer lamps are to be 
lighted in the streets. In future gas and electric power will 
not be supplied by the municipal works for illuminated adver- 
tising signs.—Times. 

Exports to China and Siam.—The '' London Gazette ” for 
May 30th contains additions to and revisions of the previously 
issued lists of persons and bodies to whom exports to China 
and Siam inay be consigned. 


BUSINESS NOTES. 


Electrical Catalogues Wanted.—The new Public 
Works Engineer in Boma, Belgian Congo, who has in hand the 
construction of a new lighting plant and the laying of the neces- 
sary cables, is anxious to know the names and particulars of 
English firms who are able to supply electrical machinery and 
cables. Firms who are interested in the matter should forward 
catalogues direct to him at the following address: — Mons. Armaud 
Van Hool, Inzénieur aux Travaux Pablice, Boma, Congo Belge. | 


Book Notices.—The Efandem Co., Ltd., of Fallings 
Park Works, Wolverhampton, whose enterprising activities have 
already been referred to in our pages, have now started for circula- 
tion among the employés &. monthly magazine entitled Zhe 
Flashlight, a name fully appropriate to the principal line of manu- 
factures in which the company has made such excellent headway. 
The whole of the contents of the first number (May, price 3d.), 
which is now before us, have been contributed by members of the 
staff and employés at the works, and Mr. C. H. Stephenson, the 
works manager, is the editor. 
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Cable Prices and Discounts.—MxssBS. POOLEY AND 
AUSTIN, of 28, Victoria Street, S. W., write stating that, owing to 
the somewhat complex nature of standard cable discounts at the 
present time, they have. for the convenience of contractors and 
other users of cables, got out a set of single multiplier figures, 
which will render the calculation of net cable prices quite a 
simple matter, They will be very pleased to send a copy to any 
user of cables who is interested. Until the supply is exhausted, 
they can also send a cardboard slide rule for getting a price per 
yard or per coil when the price per mile is known. 

Their table is certainly short, convenient and simple, and 
applies to the discounts at present in force. 


Copper-Clad Steel.—The Copper-Clad Steel Co. of 
Pittsburgh, recently incorporated under the laws of Pennsylvania, 
has erected a plant at Rankin, Pa., for the purpose of manu- 
facturing copper-clad steel products. The mills are of the most 
modern construction, and are electrically driven throughout. 


American Investigation of Foreign Electrical 
Markets.—The Bureau of Foreign and Domestic Commerce, 
Washington, held an examination in various cities, on May 19th, 
for a special agent to investigate the market for electrical goods 
in China, India, Eaet Indies, Africa and Australia. The examina- 
tion was to consist of practical questions on the subject of investi- 
gation, thesis on investigation methods, and a statement of the 
candidate's knowledge and experience. According to the American 
Electrical Heview, the salary was not to exceed $10 per day and 
transportation and living expenses (the latter not to exceed $5 per 
per day. Applicants were to be able to address public gatherings, 
and were to submit in advance an unmounted photograph. 


For Sale,—The Farnworth U.D.C. has for disposal two . 


Lancashire boilers and acoessories, one Green's economiser, and 


one feed pump. Full particulars are given in our advertisement 
pages. 


British Bank for Russian Industry.—The Russian 
financial Press, according to the Alyemeen Handelsblad, of Amster- 
dam, says that a group of leading English bankers has approached 
the Kassian Government with a view to a concession for the 
establish ment of a new bank exclusively devoted to lending money 
for the development of Russian trade and industry. . The authorised 


capital of the bank is fixed at five million roubles.—Fixancial 
Times, 


Empire Trade.—The British Imperial Council of 
Commerce is holding a luncheon at Cannon Street Hotel, next 
week, at which the delegates to the Empire Business Conference 
will be present, Mr. Asquith has accepted an invitation. 

In the House of Commong, in reply to a question by Col. Norton 
Griffiths, who asked whether the Government proposed to take 
any action with a view to a preferential trading policy with the 
Dominions and our Allies being adopted before the termination of 
the war, Mr. Bonar Law ssid:—" The whole subject is now en- 
gaging the attention of the Government," 


Bankruptcy Proceedings. — R. E. Connon, late 
electrician, Canterbury, now R. N. A. S. — First meeting, June 3rd; 
public examination, June 17th; both at Canterbury. 


Trade Announcement. — For the convenience of their 
London customers, Messrs. WARD & GOLDSTONE, of Manchester, are 
opening an office at Albion House, 59-61, New Oxford Street, 
London, W. C., as from Jane Ist, with Mr. A. W. Richards as their 
London representative. A collection of samples of their manu- 
factures will be on view there, and, when exceptional war demands 


on the factory have passed, a stock will be held at the new 
branch. 


Catalogues and Lists.—Messrs. Warp & GOLDSTONE, 
Sampson Works, S dford.— Illustrated price circular of Volex” 
dry batteries, multiple cells and single unite, and adaptations of 
same. 

BRITISH WESTINGHOUSE ELECTRIC X MANUFACTURING Co., LTD., 
Trafford Park.—Two new publications—Control Catalogue, No. 
91/2, containing a full description and list. of prices, kc, of 
type P steel-clad motor-control pillars ; descriptive leaflet, No. 71/5, 
giving an illustrated accouat of their type LH hand-operated 
liquid controllers, The company has also sent us a very acceptable 
wall calendar for the year ending March, 1917. 


Liquidations.— EUREKA PATENT GAS ENGINE STARTER 
Co.. LTD.—4À meeting is called for June 30th, at 28, Deansgate, 
Manchester, to hear an account of the winding up from the 
liquidator, Mr. T. Forster. 

BRITISH GBAETZIN LIGHT, LTD.—The Controller, Mr. Thomas 
Wise, Bassishaw House, Basinghall Street, E.C., requires creditors 
to send particulare of debts or claims, &o., to him by June 30th. 

JAEGER BROs.—Mr. M. Jenks, 6, Old Jewry, E.C., the Controller 
in this case requires creditors to send him particulars of debts or 
claims, Ko., by June 30th. 

MASCHINENFABRIK AUGSBUBG-NURNRERG, A.G., Caxton House, 
Westminster.—Creditors must send particulars of debts, &c., to the 
Controller, Mr. B. E. Mayhew, Alderman's House, Bishopsgate, 
E.C., by June 30*h. 

RICHARD KLINGER & CO, engineers, 66, Fenchurch Street, E.C. 
— Creditors must send particulars of debts, X », to the Controller, 
Mr. II. W. Dann, 46, (Qaeen Victoria Street, E C., by June 30th. 

PHOENIX ELECTRIC HEATING Co, (1914), LTD.—Creditors muat 
gend particulars of their debts, &»., to the liquidator, Mr. A. E. 
Tilley, 8, Staple Inn, Holborn, W.C., by June 17th. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The T.C. has decided to purchase addi- 


tional ground in the vicinity of the Ferryhill Electricity Works, 
for the extension of the electricity department and for storsge. 


Argentina.—The following news items are extracted 
from La Electricidad y la Maquinaria :— A beginning has 
been made with the construction of the electricity station at 
Maldonado, and its completion is expeoted in July or August. 
Popular dissatisfaction is being expressed in Ooncepcion del 
Uruguay with the electric light service supplied by the Anglo- 
Argentine Electric Co., and some 300 subscribers have held a 
public meeting and decided to form a co-operative society to 
supply their own requirements. In the town of I de Julio also, 
the lighting service is being complained of, total interruption 
of the service having oocurred for 15 days together, without either 
the company or the municipality having taken any action. Owing 
to the sustained and lengthy exertions of the Instituto Sad - 
americano de Electricistas y Mecanicos, the Municipality of Buenos 
Aires has now decided to draft & scheme, for presentation to the 
Intendente, for the creation of an Office of Inspection of Electric 
Installations. The staff will consist of technical experts, and its 
duties will embrace the testing of materials and parts, and the 
general working of all plants, No installation will be allowed to 


operate without the previous inspection and permission of the 
Office. 


Australia.—H vDpRo-EnECTRIC SCHEMES.—W ith further 
referenoe to the proposed hydro-electric schemes mentioned in our 
issue of May 12th (p. 537), Mr. Cann, the N.S.W. Minister of 
Works, in moving to refer to the Public Works Committee the 
report for a Murrumbidgee scheme at Barrinjuck, stated that the 
estimated cost of £100,000 would provide plant, transmission lines 
and distributing stations; the power generated would approximate 
8,000,000 units per annum, the annual expenditure would amount 
to £9,095, and the annual revenue to £11,686, leaving a net profit 
of £2,591. The scheme would serve the towns of Gouldbarn, 
Yass, Harden, Cootamunda, Junee, Wagga, Gundagai and Tumut. 

The Snowy River scheme which the Minister also submitted for 
reference to the Committee was far more costly and pretentious and 
had greater possibilities, but nothing definite had yet taken place, 
and the power generated would have to be distributed over a much 
greater aree, The proposed.dam on the Snowy River, about a mile 
above Jindabyne, would be 148 ft. high, and have a capacity for 
26,000,000,000 cb. ft. of water. 

The power house would develop an average load of 100,000 EW., 
with & maximum of 125,000, and there would be available at the 
point of delivery 750,000,000 units of electricity per annum, as com- 
pared with 8,000,000 in the Murrumbidgee scheme, A trans- 
mission line, 210 miles in length, would bring the power right into 
Sydney. It was anticipated, however, that a large amount of 
power would be used on the South Coast for electro-metallurgical 
and other processes. This would enable New South Wales, better 
than any other State, to compete with electric process manufac- 
tures in the old world, such as the treatment of ores, &c. The 
estimated capital cost wa £5,000,000. The annual cost, including 
interest, would be £361,173, equal to £2 5s, bd. per H.P. per annum, 
and if all the units were sold at jth of a penny per unit it would 
produce £390,626, showing a surplus of £29,152 over expenditure. 
Schemes of & like nature were also outlined in regard to hydro- 
electric developments on the Shoalhaven River, Cataract, and 
Cordeaux Rivers, Gilmore Creek, and the Tumut River, all of which 
were referred to the Public Works Committee. A motion was slso 
carried for reference to the Committee of a scheme for hydro- 
electric development on the Nymboida River. The dam is already 
in existence, and it is proposed to develop the power for supply- 
ing electricity to Grafton and South Grafton. The estimated cost 
is £35,000. The total oost of all the schemes is estimated at 
£6.855,800. 

Willoughby, on the north side of Sydney Harbour, is the 
first of the group of northern suburbs to have ite streets 
lighted by electricity. The inauguration took place at the 
commencement of last month, and it was anticipated that elec- 
tricity would be available in Laue Cove, a neighbouring munici- 
pality, on May lst. The Fremantle Corporation Tramways and 
Electric Lighting Board has notified consumers that between 
July let, 1916, and January Ist, 1917, the following changes in 
the supply of electricity will be made:—For power, from two- 
phase, 220 velta, 50 cycles, to three-phase, 440 volte, 40 cycles; 
and for lighting, heating, and motors up to 2 H.P., from single- 
phase, 220 volta, to single-phase, 250 volta, 


Belfast.—The Electricity Committee has had under 
consideration the matter brought before them by a recent deputa- 
tion of electrical contractors in the city, in reference to the exten- 
sion of the electricity undertaking, which had been deferred owing 
to Treasury restrictions on capital expenditure, and a deputation 
bas been appointed to wait upon the L. G. B. on the subject. 


Birmingliam.—Yrag's WorKING.—The accounts of 
the Corporation electricity supply undertaking for the year ended 
March 31st last show a profit of £17,497, a decrease of £12,855 on 
the previous year. It was reported that the output amounted to 
177 million units, as compared with 83 million unite in 1914-15. 
Ald. Jephcott stated that the increased revenue had been more than 
absorbed by the extra expenditure, due principally to the rise in the 
price of fuel. The Electricity Committee has decided to carry 
£22,000 t» a special fund, and allocate the remaining £25,497 to 
the relief of rates.— Birmingham Daily Post, 
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Bo'ness,—PLANT ExTENSIONS.—The T.C. has accepted 
the offer of the National Electric Construction Co., Ltd., to carry 
out the modified scheme of extensions to the existing electricity 
works, at a cost of £12,000. Mr. J. M. Munro, consulting engineer, 
of Edinburgh, has been appointed to supervise the work. 


Christchurch.—Parice  INcREASE.— The B. of G. has 
received a communication from the Bournemouth and Poole 
Electricity Supply Co. with reference to the 10 per cent. increase 
in the charge for electricity which the company had added to the 
acoounta for the last quarter, and which the Guardians refused to 
psy. It was stated, at a meeting of the Board, that the company 
was under a five-year contract with the Guardians to supply elec- 
tricity for light and power at a fixed rate, and the Board had 
decided to hold the company to the contract.— Bournemouth 
Guardian, 


Darwen.—Prict INCREASE.—It is proposed that the 
charges for electricity for power purposes, which were last year 
raised 20 per cent., shall be advanced a further 5 per cent. 


Eccles.—GENERATING STATION SrrE.—The Corporation 
Electricity Supply Committee has secured a site at Monton fora 
new generating station. 


Edmonton.—PaicE IN CREASE.— The North Metro- 
politan Electric Power Supply Co. has asked the B. of G. to pay 
an increase of 18d. per unit for electricity supplied, and a recom- 
mendation that the increase be paid has been referred back for 
reconsideration by the Finance and General Parposes Committee, 


Grimsby.—Yerak’s Workinc.—The report? on the last 
year’s working of the electricity department shows that, deepite 
the difficult conditions of the period, a net profit of £1,851 was 
made. There was a net decrease in revenue of £2,058, the gross 
revenue amounting to £22,144, while expenditure amounted to 
£12,339, and financial charges to £7,954. 


Horsham.—The electrical engineer reports that since 
the introduction of the Daylight Saving ssheme there has been a 
taving in coal consumption at the works of from 17 to 25 per cent. 
per evening. Pablic lighting is to be abandoned during the 
summer months, 


liford.—LoaN Sanctions, &c.—The U. D. C. has received 
sanction to the borrowing of £6,098, part of 86,565, for mains, 
and £1,650 for the provision of the Goodmayes sub-station. The 
sum deducted from the original application for mains is in respect 
of new mains to provide current to private houses, which the 
L.G.B. is not willing to sanction at the present time. 

The Electricity Committee has decided to pay the contractors 
half the extra cost of 6d. per ton for West Cannock alack coal, the 
increase in cost being due to the 5 per cent. advance in miners’ 
wages. 

An expenditure of £1,199 charged in the Council's accounts for 
the year ended March 31st, 1915, to which exception was taken by 
the district auditor, has been sanctioned by the L.G.B. 


Kettering,.—YraR's Workinc.—The annual accounts 
of the Council's electrical undertaking show that the total revenue 
for the year ended March last was £18,260, while the working 


expenses amounted to £10,616, leaving a gross profit of £7,643. - 


Including the amount brought forward, the balance of the net 
revenue account amounted to £12,136, and after meeting interest 
and sinking fund charges and transfering £2.000 to reserve, the 
balance carried forward to next year was £3,659. Increased cost 
of coal, rates, taxes, and loan charges accounted for £3,168 more 
than in the previous year. Increased revenue from sale of energy 
to private consumers amounted to £2,218. A total of 21 million 
unite were sold, an inorease for the year of 510,655 unite, The 
maximum load was 1,250 Kw., showing an increase of 148 KW., 
and the net surplus on the year's working amounted to £1,272. 


Llanfyllin.—PusL:c Lieutine.—The meeting of rate- 
payers held to oonsider the offer of Mr. R. A. Jones to light the 
town by electricity has referred the matter back to the T.C., and 
promised support in any action that would give the town cheaper 
lighting. 

London.—Woo.Lwicu.—The L. C. C. has sanctioned the 
borrowing of £27,500, in respecting of the Globe Lane electricity 
works extensions. 


Luton.— PLANT Extension, &c.—The electrical engi- 
neer has reported generally as to the erection of a sub-station, 
the laying of the H.T. mains, and the erection of the new 
machinery and oooling tower at the eleotricity works. Since 
April 6th last, 1,230,853 units have been generated for general 
supply, and 30.335 unite for traction purposes; a total of 1,922 
consumers with 71,812 lamps, 1,131 motors of 6,652) H. P., and 
1,5803 Kw. in heating are now oonnected. Compared with the 
corresponding period last year, the units generated for general 
supply show an increase of 18 per cent. 


New Zealand.—The proposal of the Thames B.C. to 
raise a loan of £5,500 for the extension of the electrio lighting 
plant and mains was submitted to a poll of the ratepayers recently 
and carried by a large majority. 


Nuneaton.—The T.C. has fixed the following scale of 
oharges for current for power as from April lat last :—First 
5,000 units per quarter, 1d. per unit; the next 1,000, id. ; all after 
the first 6,000, 6d. On account of restristed lighting, the same 
rebate as made by the gas company is to be allowed by the Eleo- 
tricity Committee. 


St. Austell.—SrREET LicHTING.—The U. D. O. has 
accepted the offer of the Electric Light Co. for public lighting for 
three years, at an increased price of £36 per annum. 


eon 
Stafford.— PRICE INCREASE.— The T.C. has increased 
the price of electricity for power, as from July 1st, from 24d. to 
Sd. per unit, the graduated discounts to remain as at present. It 
is anticipated that the increase will bring in an additional revenue 
of about £1.000 per annum. 


Stalybridge.—LOAN APPLicATION.— The Joint Tram- 
ways B atd has adopted & recommendation of the Generating 
Station Committee to make application to the L G.B., for sanction 
to borrow £39,000 for a turbo-alternator, cooling towers and 
boiler plant, &o. 


Stoke-on-Trent,—ExTENsion ScHEME.—In order to 
meet the growing load and reduce production costs, it is proposed 
to add a 3,000-Kw. turbine, with condenser, cooling tower, twitoh- 
gear, and the necessary boilers at the central power house, at an 
eatimated cost of £33,000. The following particulars as to energy 
generated last year at the various generating plants under the 
T.C. were submitted in a report on the subject :— 


Coalin Coal cost Units Cost per unit. 
tons. £ generated. in lb. in pence. 
Burslem 1,746 1,206 489.976 8 0°59 
Hanley... 4,584 3,383 849,332 12 0°96 
Longton ... 365 235 37,920 214 149 
Stoke 423 296 68,356 133 1°04 
Sub-works total. 7,118 £5,120 1,445,584 111 0'87 
Power house .. 11,231 £8,612 9,096,796 21 0°23 
Gross total . . 18,349 £13,732 10,542,380 3˙9 0˙31 


It was estimated that by doubling the turbine capacity a saving 
of £2,610 per annum in coal would be effected, which would pay 
the new capital charges; moreover, there was 2,000 KW. of rotary 
and motor generator plant installed, and only about 1,000 Kw. of 
turbine plant to supply it. A new 600-Kw. rotary is being installed 
at Longton, and three-phase supply is being given from static sub- 


, ‘stations in Tunstall, Hanley, and Fenton, while there isa growing 


demand for bulk supply, which would be met if further economical 
generating plant were available. 

The Electricity Committee recommended that application be 
made for sanction to the borrowing of £33,000, and the Town 
Clerk has been instructed to obtain the views of the L.G.B. on the 
matter. 

The North Staffordshire Railway has inquired for a bulk supply 
on certain terms, while various other firms in Milton are also 
inquiring as to supplies of electricity. 

The Wolstanton United U.D.C. has agreed to remove certain 
street lamps lighted by the Potteries Electric Traction Co. when 
the lighting restrictions have been withdrawn. 


Tasmania.—Hydro-electric power matters continue to 
attract attention in Tasmanis. It is said that a total of 
130,000 H.P. is being negotiated for, which will require other 
developments in addition to the Great Lake scheme, which is ex- 
pected to give 75,000 H.P. It is reported that the Mount Lyell Co. 
has come to terms for a supply of up to 50,000 H.P. for use in con- 
nection with electro-metallurgical processes in its zinc industry. 


Walthamstow.—TuRnBiNE LOAN APPLICATION, &C.— 
Having considered the report of the electrical engineer as to the 
advieability of installing additional plant at the works to meet 
present and future demands, the Electricity Committee has asked 
the Finance Committee (and that Committee has agreed) to apply 
to the L.G.B. for sanction to the borrowing of £11,240 for a 
1,500-KW. Ljangstiom turbine and a 500 KW. motor. converter, 
the necessary switchgear, cables, foundations, &». The engineer 
states that in order to install the above plant, it will be necessary 
to supersede gas engine No. 8. A tender for water-softening plant 
is recommended for acceptance, at £750. To oover this expendi- 
ture, application for sanction to borrow will be made. 


Wolverhampton.—Price IecREASE.— From the date 
of the meter readings for the June quarter, the charges for current 
have been increased by 10 per cent. by the T.C. 


TRAMWAY and RAILWAY NOTES. 


Australia.—MELBoUBNE SUBURBAN RAILWAY ELEC- 
TRIFICATION.—Mr, H. McKenzie, the Minister of Railways, stated 
last month that the consulting engineer and the Agent-General in 
London were trying to arrange for a transfer of contracts in oon- 
nection with the suburban railway scheme, from Messers. Siemens 

e Bros. to some other firm, and preferably to one with an agency in 
America, The Minister stated that if the switchgear and certain 
other parts were available, the scheme could be put into operation 
in less than a year.— Melbourne Age. 

The Melbourne Tramway Oo.'s undertakings will be taken over 
by the new Government Tramway Board on July Ist next. The 
Board has been appointed for a period extending from January 
last to October, 1917; most of its work has been of a preparatory 
character, and the questions of revision of fares, and the advisability 
of electrification, will not be considered until the tramway under- 
takings have been taken over by the Board. 
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Birmingham.—Last week the tramway service was 
again shut down for a short time, owing to the inability of the 


electric supply department to supply all the demands made upon 
it under existing conditions. 


Blackpool, —ErtEcTRIC VEHICLE. —The Cleansing Com- 


mittee has decided to provide in its estimates for the purchase of 


another electric street sprinkler, estimated to cost about & 1,000. 


Brad ford.— TRAMwAY Fares.—Mr. C. J. Spencer, the 
Corporation tramway manager, has aubmitted his report on the 
question of fares in Bradford, with particular attention to the 
Great Horton route. He considers that circumstances are not 
favourable to the cheapening of fares, and states that had the 
war-time receipts been the same per car-mile as the average for the 
five years preceding the war, there would have been a loss of 


nearly a halfpenny per car-mile run (£12,900). owing to the in- 
creased working oost. 


a decrease. 


Chile.—The municipality of Valparaiso has refused to 


accept the proposition made by the Compania de Tranvias Elec- 
tricos de Valparaiso, which is the company now operating the elec- 


trio street railways and furnishing the electric lighting of the city 
The franchise was to be extended by 
79 years, making tho total life from date 99 years. The company 
was to give the city 8 per cent. of its gross receipts from the 


for an extension of franchise. 


tramways, this percentage of gross receipta to be applied prin- 


cipally on the city debt, and secondari!y on the indebtedness of the 


city to the traction company for municipal lighting (in Jone, 
1915, the balance due for municipal lighting amounted to $383,015 


U.S. currency). The company was also to double-track several 


lines, to do all necessary paving, and clean, repair, &c., such 


paving. The company was to cede to the city on certain conditions 
and in return for certain payments on part of ite equipment. all its 
equipment. planta lines, &c., on the expiration of its franchise.— | 


Electric Railway Journal, 


Hull.—Hatrrenny Fares.—In reviewing the year's 
working of the Corporation tramways, the Lord Mayor stated tha“ 


since the introduction of the halfpennv atages the income had 


increased from 83 J. to 94d. per car-mile. There was a profit for the 


year of £12,469. in addition to paying £8.759 in allowances to 
men on service, £4,000 in war bonuses and £2,000 extra for coal ; 


4 million free rides hsd been given to soldiers.— Manchester 


Guardian. 


Ilford.—The tramway manager reports that the work- 
ing of the new system adopted a short time ago, of charging for 
the conveyance of parcels on the cars, has proved satisfactory. 


Luton.—The B. of T. has issued an order prolonging 
the period from August llth next to August 11th. 1918, for 
wholly completing the tramways authorised by the Corporation 
Order of 1905. 


York.—The traffic returns of the Corporation tramways 
for April show receipts amounting to £3,033, as against £2,623 
last year; passengers carried, 711,353. against 606,513; and 
receipts per car-mile, 10'47d., as compared with 9'49d, 


TELEGRAPH and TELEPHONE NOTES. 


Argentina, — Senor Al. Schwimer, representing a North 
American syndicate, has applied to the municipality of Baenos 
Aires for permission to install and to exploit a system of automatic 
telephones in the capital. The system is said to be in operation in 
more than 500 cities in the United States. with a million anda 
half instruments installed.— Jleriew of the River Plate. 


Havana.—On the completion of the long-distance tele- 
phone line to Key West. Fia., by the American Telephone and 
Telegraph Co, steps will be taken to lay a aubmarine cable 
between that point and Havana. Cuba.—Zeleyraph and Telephone 
Aye. 


Improvements in Submarine Telegraphy.—Accord-, 


ing to the Zelegraph and Telephone Age, recent experimenta 
intended to increase the speed of working on submarine cables 
have proved successful, and a much higher epeed is now attained 
on some of the Atlantic cablee. Patent considerations prevent the 
publication of details at present. 


Post Office Servants.—A further report bas been pre- 
rented by the Committee appointed, under the chairmanship of Sir 
George Gibb, to examine the isene with regard to the wages and 
conditions of employment of Post Office servants, raised by the 


The receipts per car-mile have been exceed- 
ingly good during the war period. He has made inquiries in 
other towns, and found that in 12 centres, including Birmingham, 
fares had been increased, and in only one case had there been 


Holt Committee's report. The Committee proposes that the Holt 
Committee's recommendations shall be adopted, with modifics- 
tions in certain cases, in regard to the transfer to other daties of 
persons suffering from telegraphi sts’ cramp, travelling expenses of 
telephonists, increment of assistant engineers, credit for ee 
work, and other items, — Daily Telegraph. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdeen.—June 8th. Electricity Committee. Small 
steam coal for one year. Mr. J. A. Ball, City Electrical Engineer. 


Australia.—PreRtH.—Angust 16th. P.M.G. Telegraph 
and measuring instruments, Sshedule No. 498, W. A.“ 
MELBOURNE.—Jaly 26th. Victorian Railways Commissioners 


18,551 Stalloy telephone receirer 


. 400 signal lighting traneformers.* 


Jane 27th. 
diaphragms.* 

SYDNEY.—August 21th. P.M.G. Automatic switchboard and 
apparatus for North Sydney Exchange. Schedule No. 511. 


BRisBANE.—JJaly 31st, P.M.G. Power board an! ascomulators. 
S shedale No. 381. 


Barking.—June 9th. U.D.C. Six or twelve months’ 


supply of coal, slask or beans, Engineer and Manager, Electricity 
orks. 


Belfast.—June ich. Corporation. Supply of coal 
(40,000 tona). for 12 monthe, for the Electricity Works. Mr. T. W. 
Bloxam, City Ele»trical Engineer. 


D puty P. M. G. 


Dublin.—June 8th. Corporation. One, two or three 


years’ supply of ooal for the Electricity Works (approxima‘e 
amount 40,000 tons per annum). Town Clerk, City Hall. 


Glasgow.—June 5th. Six or twelve months’ supply of 
electrical stores for the Trustees of the Clyde Navigation 
Superintendent of Stores, 16, Roberteon Street. 


London.— Sr. PANcRAS.— June 18th. B.C. Twelve 


months’ supply of steam coal for the Electricity Department. 
Borough Electrical Engineer. 


Manchester.—June 7th. Electricity Committee. Elec- 


tric capstan for S‘uart Street station. See "Official Notices” 
May 26th. 


New Zealand. — Pattatua.— July 10th. —Boroogh 
Council. Overhead wires, poles, street lampe, gas engines pro- 
ducers, dynamos, auxiliary apparatus and accumulators. Speoifica- 
tions from Borough Offices or Mr. E. J. Fenn, Consulting Engineer, 
Auckland.“ 

IN VERCABGILL.— September 28th. Borough Council 8 22 


turbo alternator, condensing plant and switohgear. Specifications 
from the Tramway Office, 


Torquay.—June 19th. Corporation. 5,500 tonsof coal 
for use with mechanical stokers for the Electric Lighting Commitee. 
Mr. F. S. Hex, Town Clerk. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligenoe Branch in London. - 


CLOSED. 


Eccles. — Corporation Electricity Supply Committee. 
Superheater and accessories : T. Sagden, Ltd., £85 104. 


Glasgow. Electricity Committee. Recommended tenders, 
the first for three months, and the remainder for a year : — 

Cast-iron boxer, section pillars, &c.—Carron Co.; W. Lucy 4 Co.: Fa kuli 
Iron Co.: D. King & Sons; J. Allan, Sen., & Sons. 

Cotton waste and dusters.— Eusson Bros. 

Single enables, coacentric and triple-concentric cables.—Callender's Cabs 
Co.. Ltd. 

H.T. cubles.--W. T. Glover & Co., Ltd. 

F. H. T. cables.—Cullender's Cable Co, Ltd. 

Rubber-covered cables and flexibles. ~Craigpark Electric Cahls Co., Ltd 

Elcetricity meters —Ferranti, Ltd.; Chamberlain 4 Hookham, Lid. : 
British Westinghouse Co. 


London. —Metropolitan Asylums Board. To install an 
internal telephone system and overhaul the existing electric bell 
installation at the Children’s Infirmary: J. W. Gray & Son. 


Walthamstow, — The following tenders bu ve been 
accepted: 
Paterson Eng: neering Co., Ltd.—Water-softening plaat for the e! atr ss 
works, ut £7: 
Camwell, Laird ^ Co — 18 tramcar axles, at £5 168. cach. 
P.R. Jackson & Co., Ltd. —34 commutators, at £5 10s each. 


Vol 78. No. 2,010, JUNE 2, 1916.) 


THE ELECTRICAL REVIEW. 


625 


FORTHCOMING EVENTS. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, June 3rd. At 2p.m. At the Wood Memoria! Hall, Newcas:le- 


oa-Tyne. General meeting. 


Royal Institution of Great Britaln.— Tuesdav, June 6th. At 8 pm. At 
Albemarle Street, Piccadilly, W. Locture (Ian “Optical Resear»h and 
Chemical Progre.8," by Mr. T. M. Lowry, F. R 8. 

Friday, June 9th. Ast 5.30 p.m. Lecture on Eyesight and the War," 
by Dr. E. Clarke, F. R. C. . 

Ront£en Society.—Tuesday, June 6th. At 8.15 pm. At tbe Institution of 
Electrical Engineers, Victoria Embankment, W.C. Paper oa Homo- 
geneity of Visible Radiation," by Prof. J. W. Nicho:son. 


NOTES. 


Scientific Research. —By Order in Council, the Secre- 
tary of S ate for the Colonies for the time being hia been added 
to the Committee of the Privy Council for the organisation and 
development of scientific and industrial research. 


Interconnection of Electrie Supply Undertakings. 
—In our last issue we published, and warmly welcomed, a letter 
addressed by the Board of Trade to Electricity Supply Authorities, 
drawiog attention to the very considerable saving that could be 
effected by the adoption of arrangementa for the interconnection 
and joint working of electricity supply undertakings, and stating 
that the Board was prepared to assiat in securing the agreement of 
all parties interested in any such proposed scheme. This letter 
was well-timad, in view of a movement which had jast been 
started in Laucashire, in the same direction. Ia the discussion at 
Manchester on Mr. E. T. William “s paper recently read before the 
Institution of E.ectrical Engineers, Mr. Robertson, the chief 
electrieal engineer of Salford, whilst maintaining that a national 
balk supply scheme such as was proposed by Mr. Williame was not 
feasible at the present time, threw out the saggestion that a scheme 
for interconnecting the principal supply undertakings in the 
industrial districts would be of enormous benefit, and referred 
particularly to the advantages of such a scheme for the Lancashire 
and Cheshire districts. i ; 

The matter was taken up forthwith by the Manicipal Electrical 
Association of Lancasbire and Cheshire, and at a meeting held in 
the School of Technology, under the chairmanship of Mr. S. L. 
Pearce, on May 9th, and attended by a large maj rity of the chief 
engineers of the electricity supply undertakings (municipal, oom- 
pany, and railway) interested in the matter, a committee was 
formed to prepare a scheme for the interoonnec'ing (where 
possible from an engineering point of view, and commercially 
feasible) of the principal supply stations of the two counties. The 
committee consists of the followiag gentlemen :—Mr. S. L. Pearce, 
Manchester, chairman; Mr. B. Welbourn, Prescot Eleotrio Light 
C», vice-chairman ; Mr. J. A. Robertson, Salford, hon. secretary ; 
Mr. C. C. Atshison, Rochdale; Mr. S. E. Britton, Chester; Mr. H. 
Dickinson, Liverpool; Mr. E. H. Elwardes, South Lancashire 
Tramways Co.; Mr. R. Blackmore, Stalybridge; Mr. J. Purrett, 
Lancashire Electric Power Co.; Mr. 8. J. Watson, Bary; Mr. 
P. P. Wheelwright, Blackbarn; Mr. Aspinall, Lancashire and 
Yorkshire Railway. . 

The area of supply coming within the scope of the Committee 
has been divided into the following districts :—Manchester Inner 
district; Manchester Oater district; Stalybridge and Oldham 
district ; Liverpool district ; North Lancashire district ; Cheshire 
district. 

Sab-Committees have been allocated to the various districts to 
obtain the necessary technical data, which will be compiled and 
tabulated at an early date. The central Committee will then be 
in & position to review the whole question and to present its report, 
including estimates of cost, to the various municipal committees 
and supply companies. The sympathetic consideration of the 
Board of Trade bing assured, there should be no diffioulty in 
carrying out the scheme without additional Parliamentary powers, 
and in view of ite importance at the present time, it is hoped that 
the Loos! Government Board will also lend its assistance to enable 
the financial difficulties to be overcome. 

We hope to see similar steps taken in other dietriots in which 
suitable oonditions obtain—there are many such. As we pointed 
out in our last issue, the matter is of urgent importance, and 
energetic action should be taken at once. 

We congratulate the M E.A. of Lancashire and Cheshire on its 
promptitude—it will be noticed that the first meeting was held on 
the 9th ult., long before the Board of Trade letter was circulated 
—and hope that its action will be rewarded with equally rapid 


Fatality, —The Daily Telegraph reports that a Sheffield 
electrician, nam ad John Silvester, while engaged in repairing an 
electric motor, on Saturday afternoon was killed through his right 
hand coming in oontact with a live wire, 


Appointments Vacant. — Station engineers, fitters, 
wiremen, and engine drivers (steam and oil), for the Western Com- 
mand, Chester; switchboard attendants (303.), for the Faversham 
Corporation sewage pumping station ; shorthand typist (male or 
female), for the chief engineer, Southern Command, Salisbury; 
ateam engine driver (4504) for the County of Middlesex War 
Hospital, Napabary. See our advertising pages to-day. 


New Testing Institution. — The Istituto Elettrome- 
trico Italiano has lately been formed in Turin in oonneotion 
with the Polytechnic of that city, with the objsct of carrying on 
and extending the electrical measuring-instrument testing depart- 
ment of the last-named institution. 


Institution Notes. — Institution of Electrical 
Engineers — Oa Thursday last week a special meeting of 
Corporate Msmbers was held to consider the resolution, 
already recorded in this column, for altering the articles of associa- 
tion so a; to exclude alien enemies from memb.rship. After a 
brief discussion, the resolution was put to the vote, and carried by 
a majority of 41 to 1l. A meeting to confirm the resolution will be 
held on June 15th, at 5.15 p.m. 


Volunteer Notes.— BIRMINGHAM ELECTRICAL ENGIN- 
EERS.—The Birmingham Electrical Engineers (V.) has supplied 
and maintained a batch of skilled engineers for experimental and 
constructional work in connection with coast defence sinoe the 
beginning of the year. More than 50 men, representing 17 
branches of the engineers’ profession, have joined the Navy for 
this work, and take duty on H. M. S. Vernon, for periods of two 
weeks or more, as and when such periods of duty can conveniently 
be arranged. Their services have been so useful to the Admiralty 
that a request is being made to the Birmingham Electrical Ergin- 
eers to supply and maintain twice the original number of men. 

To cope with this new demand an appeal is being made to 
draughtsmen, fitters, toolmakers, turners, mechanics, wiremen, 
and others with engineering knowledge, to offer themselves as 
volunteers for this work. Applicants should possess good health, 
and be between the ages of 18 and 50. Arrangements have been 
made for the transfer of specially selected ‘‘ Derby" men to this 
scheme, 

There are also vacancies for fitters and turners who wish to 
join the fall-time service for the period of the war. Details of 
pay and allowances may be obtained from the Commandant of the 
Birmingham Electrical Engineers (V.), 56, Digbeth, each Friday, 
between 7 p.m. aad 7.30 p.m,, or from the Adjutant, Mr. S. T. 
Pemberton, 8, Church S:reet. 

The following letter from the Secretary of the Admiralty 
shows that the services of the Volunteers are highly appre- 


` ciated :— 


With reference to the arrangements made by which assistance 
has been rendered to the staff of H.M.S. Vernon by the Birming- 
ham Electrical Engineers (V.), I am commanded by my -Lords 
Commissioners of the Admiralty to inform you that a report has 
now been received from the Commander-in-Chief, Portamouth, 
stating that the scheme has proved very satisfactory during the 
first three months of its working. The men’s services have been 
of great value, and they have been uniformly well reported upon 
by the Departments of H. M. S. lernon to which they have been 
attached. 

“I am to add that their Lordships, who have received with 
pleasure this exoellent report, have approved of the scheme being 
continued during the period of tbe war."— Birmingham Despatch. 


ist LONDON ENGINEER VOLUNTEERS.—Orders for the week by 
Lieut.-Col. C. B. Clay, V.D., Commanding. 

Saturday, June 3:d.— Uniform Parade, 2.15, for Ceremonial 
Drill. Every Member is urged to attend. 

Monday, Jane 5th.—Technioal for Sections 1 and 2, No. 3 
Company, 46. R:genoy Street, S.W.; Squad and Platoon Drill, 
Sections 3 and 4, No. 3 Company ; Signalling Claes and Recruits. 

Tuesday, June 6th.—School of Arma, 6 to 7; lecture, Bridging,“ 
Company Commander E. I. Castell; Reoruits, 7.15 to 8.15, 

Wednesday, June 7th.—Platoon Drill No. 1 Platoon, No. 1 
Company. 

Thursday, June Sth.— Platoon Drill, No. 5 Platoon, No. 2 Com- 
pany ; Shooting for Ssctions 8 and 4, No. 3 Company, Miniature 
Ranze; Recruits, 5 45 to 7.45; Instructional Olass, 5.15. 

Friday, June 9th.—Technuical for S otions 3 aud 4, No. 8 Com- 
pany, 46, Regency Street, S. W.; Squad and Platoon Drill, Sections 
1 and 2, No. 3 Company. 

Sunday, Jane 11th. — Entrenohing duties: Parade, Victoria 
Station (S. E. & C. Railway Booking Office), 8.35 a. m. , 


- MACLEOD YEARSLEY, Adjutant. 


3RD BATT. (OLD Boys) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, June 1st, 1916 :— 

Week- End Parades,—Saturday.—The Battalion will Parade out- 
side Baker Street. Station, at 2.30 p.m., and proceed by train to 
Wembley Park for Drill under the Commandant. 

Sunday.—The Battalion will Parade st Richmond Green, at 
11.10 a. m., the 4th inst. Dress: Marching Order. 

In the afternoon a Parade will be held by the Regimental Com- 
mandant, Brig.-Gen. the Hon. F. C. Bridgeman. 

It is most important that every man should attend these 
Parades. 

Bridgeman Cup Competition, —This competition will be fired at 
Runemede Range on Saturday next, June 3rd. 

A. G. JOINER, Major and Adjutant, O. B. O. 


The Diesel Auction at Ipswich.—Messrs. Wheatley 
Kirk, Price & Co. have issued a catalogue of the Diesel engines, 


&., that are to be offered for sale by auction at Ipswich, on Wed- 


nesday next, under the liquidation of the Consolidated Diesel 
Engine Manufac:urers, Ltd., and Diesel Engine Co., Ltd. 
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Inquiries.— Makers of the Vulcan” ammeters, &c., 
and tin cans from } pint to 1 gallon, are asked for. 


Increasing Production.—In reply to a House of 
Commons question the other day, Mr. Pretyman said that no 
Committee had yet been appointed to advise specially on the 
problem’of increasing the output of British industry, but no doubt 
the subject would be considered in connection with special groups 
of trades by the various Committees formed to study the state 
that those trades might be in after the war, especially in relation 
to international competition. 


Engineering Wages.—Arising out of the refusal of the 
Committee on Production to grant any increase in wages to the 
Clyde allied engineering trades, a national movement has been set 
on foot to press for an advance of 2d.an hour to all sections of 
engineering workmen. It is stated by a prominent Trade Union 
official that this effort has come into being solely as a result of the 
great increase in the cost of living, and that a restriction of food 
prices on the lines of the limitation of prices of coal exported to 
Franoe will stop any further efforts to secure increased wages from 
different sections of workmen.—.Vorning Post. 


; OUR PERSONAL COLUMN, 


The Editors invite elsotrical engineers, whether connected with th 

tsokxioal or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


* 


Central Station and Tramway Officials.—The Marylebone 
Flectric Supply Committee recently reported respecting the 
permission granted last July to Mr. A. HUGH Seasroox, the 
general manager, io undertake certain. duties in connection 
with the Metropolitan Munitions Committee, as follows :— 
“ The work is now nearly completed, and the general manager 
has applied to us for permission to take up a commission in a 
special branch of the Army where his general mechanical engi- 
neering experience, and the special experience he has gained on 
munitions work auring the last ten months, will be utilised. We 
are satisfied that the undertaking will in no way suffer during 
the absence of Mr. Seabrook, and our Chairman, Mr. Alder- 
man Duncan Watson, has promised to give even more of his 
time in the interests of the Council. We recommend that the 
Ccuncil do grant leave of absence to Mr. A. H. Seabrook, 
general manager, during the period of the war on the terms 
of the Council's resolutions.” 

The St. Marylebone B.C. is recommended to further extend 
the sick leave granted to Mr. RicHARDSON, station superinten- 
dent at the electricity works, until the end of July. 

A sub-committee of the Stalybridge, Hyde, Mossley and 
Dukinfield Joint Tramways and Electricity Board has been 
appointed to consider and report on the question of the salary 
of Mr. R. Blackmore, chief engineer to the Board. 


General.— We are glad to read in the Journal of the Tram- 
ways and Light Railways Association that Mr. A. L. C. FELL, 
who was taken seriously ill in January, is now making satis- 
factory progress, and hopes to resume his duties in a few 
weeks’ tine. 

Axbridge Board of Guardians has appointed Mr. A. T. Mar- 
a of Dawlish, as resident electrical engineer at the work- 

ouse. 

Mr. J. H. Butters, chief engineer and general manager of 
the hydro-electric department, Tasmania. has been appointed 
a member of the advisory council constituted by the Federal 
Government in connection with the scheme for a scientific 
research bureau for the collection and dissemination of indus- 
trial scientific inforination. The first meeting of the council 
waa held in April. 

London Gazette notices :—Territorial Force. 
neers: Tyne Electrical Engineers. 

Captain G. A. Bruce to be Major. February oth, 1915, and 
to remain. seconded. 

Lieutenant (temporary Captain) N. H. Fmuix to be tem- 
porary Major. October 93rd, 1915, instead of as notified in 
Gazette of January 18th, 1916. 

Lieutenant (temporary Major) N. H. FinMIN to be Captain 
(temporary Major). February 5th, 1915. 

Second-Lieutcnant (temporary Captain) W. G. Warp to be 
Lieutenant (temporary Captain). February óth, 1915. 


Roll of Honour.—Lieut. E. M. Marvin, A.M I. E. E., of the 
Royal Engineers, only son of Mr. E. J. Marvin, of Maidstone, 
has been awarded the Military Cross for bravery in rescuing 
a wounded man under fire. He was articled with Messrs. 
Chapman & Co., and when he enlisted he was with the Elec- 
trical Equipment Motor Co. 

Private Frep HILL, of the Grenadier Guards, formerly 
engaged at the Siemens Dynamo Works, at Stafford, has been 
killed in action. 

Private Davip J. Roserts, of the King's Shropshire Light 
Infantry, who has fallen in action, was, before enlisting, 
engaged at Ferndale, South Wales, as a colliery electrician 
with Messrs. D. Davis & Son. He was 27 years of age. 

Private J. PowELL, of the North Staffordshire Regiment, 


Royal Engi- 


who was on the staff of the Hanley Municipal electrical works 
when he enlisted, has died at the Front from the effects of 
gas poisoning. He was 3 years of age. 

Private ALBERT F. Brown, of the Loyal North Lancashire 
Regiment, formerly employed at the works of Messrs. W. T. 
e & Co., Trafford Park, has been killed in action, aged 

years. 


The D.C.M. has been awarded to Lance-Corporal Harry 
McBRYDe, of the 5th Signal Company, Royal Engineers, who 
was, until war broke out, a cable jointer in the postal telephone 
department at Huddersfield. He was thrice recominended for 
the award for devotion to duty In repairing wires under fire. 

News has reached Openshaw, Manchester, of the deaths in 
action of four former employés of Electromotors, Ltd. :-— 
Rifleman J. C. ABBOTT, of the Rifle Brigade; Private G. M. 
Hupson, 1/9th East Lancashire Regiment; Private Cras. B. 
]AnRDY, of the 8th Gordon Highlanders; and Private D. Davis, 
of the Royal Army Medical Corps. 


Obituary.— Mr. J. W. SuiTH.—The death took place on Mav 
26th of Mr. John Wm. Smith, for over 40 years associated 
with the business of Messrs. Taylor & Parsons, Ltd., elx- 
tiicians, of Bradford. He was in his 72nd year. 

Mr. WILLIAM HutcHincs.—Mr. William Hutchings, who 
death at the age of 49 is announced, was formerly general 
manager of the St. Helens tramway service. He left eight 
years ago to take up a commercial position at Liverpool. 

Mr. J. E. M. Stewart.—The death took place on May Brd. 
at Bournemouth, of Mr. J. E. M. Stewart, late chief assistant 
engineer of the Leicester Corporation electricity works, t» 
which position he was appointed in 1899. Deceased, who was 
only 45 years of age, resigned at the end of last year for 
health reasons. 


Mr. CHARLES FowIER BaLDwin.—Our monthly American 
exchange, The Electrical Age, reports the death, in Pittsburg, 
of Mr. Charles Fowler Baldwin, aged 41 years. Mr. Baldwin 
was associated with the Western Electric Co. for 19 years, and 


served as chief engineer for that company in Antwerp and 
Lendon. 


NEW COMPANIES REGISTERED. 


Electrical Accessories Association, Ltd. (143,940) .—Rezis- 
tered May 26th, by Holder & Wood. 40, Cheapside, E.C., as a compte 
limited by guarantee, with not more than 500 members, each liable for ral 
in the event of winding-up, to afford pecuniary, legal, and other assistance to 
men bers, to co-operate with kindred associations, to promote and assist te 
home, colonial, and foreign trade in, and the manufacture of, electrical acce~ 
sories, to examine any patent, trade mark, concession or charter which, i 
the opinion of the Association, may tend towards the creation of an unius f. 
able. oppressive, or unreasonable monopoly in electrical accessories, oe whika 
the Association may deem otherwise objectionable, and to bring or delend ar* 
pre«eedings in relation thereto, to support and promote the status and interes: 
of the electrical accessories trade generally, to diffuse information amcrz- 
members, to carry on the business of a mutual trade protection asseciatizr. 
to assist members in collecting debts, &c. The income of the Association n 
to be applied solely towards the promotion of its objects. Any person or Éra 
engaged in the electrical accessories trade, or allied trade, whose place ci 
business is situated in the United Kingdom, the Channel Islands, or the l. 
of Man is eligible for membership. The Council is to have absolute discrets a 
as to the admission or rejection of any candidate. The entrance fee is f 
guineas, and the annual subscription two guineas. The management is vest! 
i) a Council, the provisional members of which are the subscribers to te 
Mceirorandum of Association, viz.: C. S. Giddins, 15. Tichfield Terrac. 
Regent's Park, N. W., solicitor and J-P.; E. N. H. Spicer, 41, Red Li 
Street, Clerkenwell, E.C., factor of electrical accessories; F. Wathinsoc. € 
J. & W. B. Smith, 15-23, Farringdon Road, E. C., general lighting merca" 
F. Stanley Smith 218, Mortlake Road, Ilford. buyer; C. G. L. Holme, 51 
Pepys Road, New Cross, S. E., electrical accessories factor; B. R. Agatar. 2 
Colville Gardens, W., of the A. & A. Electrical Co., Ltd., factors of electri: 
accessories; W. A. Bradshaw, 1, Tewkesbury Terrace, New Southgate. N. 
manager; F. Summers, Trafalgar House, Regent Street. S. W., merci. 
W. G. Hellver. 11, Gamage Buildings, Holborn, E.C., merchant. Solicitets 
Holder & Wood, 40, Cheapside, E.C. 


British Electrolvtic Zinc Co. (Isherwood Process), Ltd. 
(143.918).—Registered May 24th, by Spyer Son. Austin Friars House. EC 
Capital, £62,000 in £1 shares Objects: To adopt an agreement with e 
Vetture Trust, Ltd., to carry on the business of refiners, reducers, crusher 
purifiers, separators, and amalgamators of and dealers in zinc and other erm 
matters, base bullion, slag, metals, minerals, and other substances and ecc 
pounds, including tailings, residues, and other materials containing mers œ 
minerals, metallurgists, assayers, metal workers, tron founders, capper smeter 
dealers in gold, silver, zinc, copper, iron, tin, lead aluminium &c. [he Sen 
tories (with one share each) are: E. Fairweather, Pinner's Hall. Austin Fri. 7 
E.C., secretary: F. W. Ellis, 19, Deanville Court, Clapham Park. S.W., œ 
tary: A. J. Aldis, 10 & 11. Austin Friars, E. C., F.C. I. S.; A. W. White 
3. Throgmorton Avenue, E. C., clerk; W. F. Fisher, 4. Copthall Court. EU. 
clerk; G. F. Weston, 3, Throgmorton Avenue, E. C., clerk; J. Rosen, A280 
Friars House, E. C., clerk. Private company. The directors are to nur 
not less than three or more than five. Three of the first are to be appoint i 
by the signatories. The Refractory Zine Ore Treatment Co. have the ri" 
so Jong as they hold 15,000 shares, to appoint two directors. Qualificaticr, 108 
shares, except in the case of the first directors, who shall not be require: ^ 
hold such shares until completion of purchase agreement, Remuneration, 2 1^ 
each per annum (chairman 150) and 10 per cent. of the surplus profs 
remaining after 10 per cent. dividend is paid, divisible. 


Strand Electric & Engineering Co., Ltd. (143.933).—Ths 
company was registered on May 25th, with a capital of £750 in Zl s^ 
to carry on the business of manufacturers of and dealers in machinery, ex 
steam, and oil or petrol engines, motor cars and accessories, pumping 257. 
ratus, electric motors and lamps, electrical accessories and apparatus. anc «^ 
kind of electrical, mechanical, or automatic apparatus for the product d 
electrical stage effects, kinematographs, phonographs, sewing machines, . 
pumps, electrical or mechanical fans, and air intractors and extracters, oo 
trical and mechanical engineers, &c, The subscribers (with 250 shares t3 7 
are: A. T. Earnshaw, 50. Verdant Lane, Hither Green, S. E., electrical e 
neer; J. M. Woolnough, 125. Finfarms Road, Goodmaves, electrical eag? 
P. Sheridan. Monulee," 151, Culverlev Road, Catford, S. E., electrics! t 
ner. Private company. The number of directors is not to be tess than 7 
or more than five. A. T. Earnshaw signs documents as manuging cia 
Registered office: 66a, St. Martin's Lane, L.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New Era Signs, Ltd.—Particulars of £2,000 debs., created 
May Ist, 1916, filed pursuant to Section 93 (3) of the Companies (Consolidation) 
Act, 1908, the amount of the present issue being 451,300. Property charged: 
The company's property, present and future, including uncalled capital. No 
trustecs, 


Carville Site & Power Co., Ltd.—IJssue on May 19th, 1916, 
of £:10,000 debs., part of a series of which particulars have already been filed. 


CITY NOTES. 


The vet profit for the year ended March 
Peel Conner dist, 1916, was £21,749, out of which 
Telephone £5,000 has been put to reserve for depre- 
Works, Ltd. ciation and £4,000 to general reserve, leav- 
ing £12,749, plus £4,201 brought forward. 
The dividend on the preference shares for the year absorbs 
£5,000, and a dividend of 2s. per share on the 1s. ordinary 
shares requires £8,000, leaving 43,950 to carry forward. The 
directors expressed themselves as satisfied with the result, 
ivore especially as during the past year the cost of labour and 
raw materials showed considerable increases. The annual 
meeting was held on Wednesday. 
Mr. H. Kany, in addressing the annual 
West London meeting recently, referred to the dith- 
and Provincial culties of the year. Everything seemed 
Electric Supply to have conspired to make the lot of those 
Co., Ltd. conducting an electric light concern an 
unhappy one. On the one hand, owing 
t) the Defence of the Realm Act, one of the most profitable 
sources of revenue—namely, shop window and outside light- 
ing—had been practically done away with, and in 


Aberystwyth, where the Chiswick Corporation supplied the 


street lamps on the front, that source of revenue was for the 
tine being extinct, and, on the other hand, coal and oil had 
gone up in price tremendously. Coal, for which the corpora- 
tion used to pay 18s. per ton, now cost 28s., and for oil fuel, 
which used to range from 60s. to 70s. per ton, it had now 
to pay 1248. to 140s. To meet the situation, the Corporation 
had been compelled to raise its price for current by 10 per 
cent. and to fix a minimum payment per quarter of 13s. 4d. 
per consumer, and unless in the near future some reduction 
occurred in the prices of fuel—which seemed very unlikely— 
the Corporation might be forced to make a further increase 
in its charges. The second Diesel engine was working satis- 
factorily at Aberystwyth, and the Corporation was now install- 
ing a new one at Chiswick, as its reserve power there was 
becoming dangerously small. This engine would be ready for 
use in about a fortnight's time. Mr. W. B. EssoN (managing 
director) seconded the adoption of the report. 

The annual meeting was held on Tues- 
day. Mr. P. E. Beacucrorr, who presided, 
Construction said that again he had to submit a report 

Co., Ltd. which showed an improvement upon that 

of the preceding year. The gross profits 

for the year had amounted to £88,500, with net profits of 
£43,900, an increase of £16,000 in the gross profits and of 
£7,700 net. From these figures it would be seen that of the 
increase of £16,500 in gross profit from manufacturing and 
ccntracting, £8,800 had been absorbed in additional expendi- 
ture. This was accounted for by (a) additional income-tax, 
rates and insurances, £3,500; (b) additional maintenance on 
plant and buildings, £2,800; and (c) additional provision for 
depreciation, £2,500. The increase in maintenance Was 
chiefly due to an extensive overhaul of the factory roof, which 
had to be taken in hand, and which was still proceeding. The 
increase in depreciation they. considered necessary, as the 
plent and machinery had been in more or less constant use 
during the past financial year, and the provision for deprecia- 
tion must be correspondingly increased. ‘They must, how- 
ever, be prepared for some increase in general charges this 
year, but the amount would not be serious. It was extremely 
giatifying, in view of the abnormally high prices of „ 
the higher rates of wages, the difficulties of transport, anc 
geveral other factors which had contributed to increased cost of 
production, that they had been able to increase the net profit 
by 21 per cent. The improved results were due principally 
to a larger volume of business having been handled. There 
was a balance to be carried forward of £16,839, subject 
to excess profits duty and assessment under the Muni- 
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tions of War Act, 1915. They were liable for excess 


profits duty for the year ended March 31st, 1915. They 


were also, he presumed, liable for this duty from Ap 
Ist to August 18th, 1915 (when their works were declared a 
controlled establishment), and from that date to March 3lst, 
1916, to an assessment under the Munitions of War Act, 1915. 
The amount of their indebtedness had not been finally deter- 
mined, but they had carried forward more than sufficient to 
meet the demands of the Government. It had afforded the 
Board very great satisfaction to be able to. recommend a 
substantially increased dividend, which they considered fully 
justified. An increase of £1,450 was shown in shares in other 
companies, which was represented by a holding that they had 
acquired in an allied concern, and which yielded a good 
return. On previous occasions he had emphasised the strong 
tinancial position of the company. Their financial position 
to-day was stronger than ever. Regarding their assessment 
for excess profits duty and assessment under the Munitions of 


Mar Act, 1915, two years’ assessments had to be provided out 


ot the sum of £16,839 carried forward. The Chancellor of the 
Exchequer required from non-controlled establishments 50 
per cent. (now 60 per cent.) of the excess profits earned over 


the average of two of the three years prior to the war. Under 


the Munitions of War Act a pre-war standard was fixed of 
the average of the net profits for the two financial years 
completed before the outbreak of war. A controlled establish- 
ment was allowed to retain 20 per cent. over the pre-war 
standard, and anything in excess of that was to be paid to 
the Minister of Munitions. The last Budget, however, pro- 
vided that unless the assessment paid to the Ministry of Muni- 
ticns represented 50 per cent. or 60 per cent., as the case 
might be, of the increased profits, the Chancellor of the 
Exchequer would claim part of the 20 per cent. appropriated 
to the employer under the Munitions of War Act. He 
realised that the Munitions of War Act was in the nature of 
a" arrangement with the workmen, who represented that 
they should not be expected to modify their rules and work 
longer hours to put extra profits into the pockets of the em- 
ployers. He concurred, but as matters now stood controlled 
establishments were suffering to a larger extent than non- 
ccotrolled. He did not wish to be misunderstood, as he had 
n) fault to find with the excess profits duties in principle, 
but while recognising that certain privileges were enjoyed by 
coptrolled establishments, he hoped that something would be 
dcne to put matters on a more equitable basis. Moreover, 
a: allowance of 20 per cent. on the pre-war standard was in- 
adequate for the electrical manufacturing industry, which had 
just emerged from a long period of acute depression. He 
erdorsed what was stated in the report regarding unexecuted 
orders at the beginning of the new financial year. Indeed, 
they had never begun a year so well provided with work, and 
ax far as judgment could be formed in these days, there was 
every prospect of their meeting next year under favourable 
auspices. Many people had said that after the war there 
would be a p of depression. He did not share that view 
ertirely, and. with regard to the electrical industry, in his 
judgment they had only touched the fringe of the trade in 
this country. There were so many things which would come 
ur.der the industry in the future that he did not see why it 
shculd be limited in its operations. "There were such things 
a3 the electrifying of agriculture and other interests, and there 
was no reason to suppose that in years to come they might 
not be able to harness all the coal fields. He felt confident 
that the electrical industry would not suffer from any falling 
off in demand after the war. "Therefore he was an optimist, 
and he believed that their company would benefit materially 
in the future. 
Mr. JAMES Gray (managing director) seconded the motion, 
and the report was adopted without discussion. 
Sir ALEX. F. Kine, presiding at the 


West India annual meeting on May 17th, said that at 
and Panama the half-yearly meeting they foreshadowed 
Telegraph a great falling-off in traffic receipts con- 
Co., Ltd. currently with increased expenses due, to 


a large extent, to the hurricane which 
visited the West Indies in August last. Their prognostications 
had proved to be correct. Several circumstances had com- 
bined to militate against obtaining & more satisfactory record, 
but they could not at the, very best of times hope to emulate 
the prosperity of the larger telegraph companies, owing 
mainly, if not entirely, to the narrow field of their operations. 
The population of the whole of the British West Indies was 
only about 2,000,000—less than one-third the population of 
Lendon. Further, the productive area of those Colonies was 
very limited, and as there was little sympathy of trade be- 
tween the several islands, traffic receipts must be compara- 
tively small. Under arrangements with the Government they 
reduced their charges froin October, 1914. The loss from so 
doing was estimated at £26,000 a year, but, as a set-off, the 
Imperial and Canadian Governments granted subsidies 
amounting to £16,000 a year for 10 vears—leaving £10,000 a 
year to be made up by the increased trafics which they were 
told would result from the stimulation the lower rates would 
induce. Certainly the volume of words had increased, but 
some part of this was certainly due to circumstances not 
connected with the question of rates. For instance, war 
conditions, the difficulty and uncertainty of steamer communi- 
cations, the favourable crops and the higher prices obtained 
for them, were factors to which much of the increase in their 
werk could be ettributed. Under conditions which had ruled 
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for very many years, the staff had had to be kept down to a 
minimum strength; and, owing to the Government require- 
ments that the offices should at times be kept open day and 


night, the wore costs had been higher than in previous 


years. They had, however, formulated a claim for a modest 
proportion of the extra cost entailed by the special services 
rendered, and that claim, was at present under the considera- 
tion of the departments concerned. In the hurricane referred 
to, the Island of Jamaica suffered most severely. The deficit 
in the Jamaica Budget for last year was £62,000, and the 
estimated deficit for this year was £115,000—both largely 
due to the hurricane and to war conditions. But they were 
not without some hope for the future. Their Canadian friends 
seemed to feel that there was something better in store for 
their West Indian Colonies. Banking interests were being 


pressed forward by the establishment of branches of a 


Ccnadian bank, and the Dominion was apparently alive to the 
fact that, given transport facilities, it could offer a market 
for all the sugar their colonies could produce. Reciprocity of 
tiade relations between Canada and the West Indies ought 
ia the natural order of things to bring about better results for 
the company. Indeed, the traffic receipts to the end of March 
showed an appreciable increase over the corresponding period 
of 1915, but at present the expenses were not likely to de- 
crease. Some of the articles supplied to their repairing ship 
had increased in cost from 100 to 200 per cent. They hoped 
that circumstances would produce a more satisfactory account 
for the current half-year. 


The report states that the year ended 


Argentine September, 1915, was largely one of con- 
Tramways struction. About 20 miles of track are now 
and Power constructed. The supply of electricity for 
Co., Ltd. light and power was commenced in May, 


. 1915. Until the eighth month of the 
financial year th» company was only deriving its revenue from 


a part of the system, while the expenses charged to revenue 


covered the whole year. Notwithstanding this, the revenue 
was nearly sufficient to provide the full year's interest on 
the whole issue of £900,000 debenture stock. The develop- 
ment of the business had not been so rapid as was antici- 
pated, owing principally to the depression in the Argentine 
accentuated by the war. The revenue was, however, gradually 
ircreasing, but no marked improvement must be looked for 
until more normal conditions prevail. . 


Owing to the continued interruption of 


Indo-European the company’s route during the whole of 
Telegraph 1915, the actual receipts were confined to 
Co., Ltd. local traffic. It has been impossible to 


make final arrangements for the re-estab- 
lishment of the route. Under the existing arrangements with 
other companies and administrations the company's receipts 
have not been prejudicially affected, but the directors foresee 
a diminution in the receipts for 1916. They hope shortly to 
conclude an agreement for the acquisition of a substantial 
interest in a prominent manufacturing firm under which that 
firm will manufacture and develop apparatus for radio-tele- 
graphic transmission and reception covered by the several 
patents now owned by the company; these will under the 
proposed agreement be transferred to that firm. The revenue 
amounted to £204,190, an increase of £14,806 over 1914. The 
expenses were £82,218, a decrease of £6,177. Including 
£20,592 brought forward, £122,297 is available. Deducting 
£35,000 provided for investment fluctuations, £15,000 provided 
towards excess profits duty for 1915, and the interim dividend 
of £10,625, there remains £61,672. An interim dividend of 
£2 19s. 6d. per share, free of income-tax, was recently paid, 
amounting to £44,695. "This will be confirmed in the form of 
a final dividend and a bonus of £1 17s. 6d. per share, free of 
income-tax, amounting to £31,875, with a special distribution 
of lós. per share, free of income-tax, amounting to £12,750, 
will be paid. The latter sum is derived from interest on 
unappropriated investments and advance accounts. It is pro- 
posed to provide a further £10,000 for wireless and other 
technical development work, carrying forward £19,797 to the 
credit of 1916. The annual meeting was held on Tuesday. 


Mr. E. Porr presided at the annual 
te in 1 n May dn aes 
that the position of the company had been 

us TA maintained, though costs and taxation. were 

pes, i higher. More power was sold, but the total 
net profit was a fraction less. The amount of liquid assets 
showed a substantial increase. The question of debenture 
redemption had to be dealt with next vear, but in the mean- 
time they would continue to buy debentures offered at a 
reasonable market price. They held larger stocks of firewood 
in anticipation of trouble with the firewood cutters, many of 
the workers being alien enemies, this meaning a shortage of 
labour and a demand for higher wages. This demand was 
made in January, 1916, and whilst it was being adjusted many 
of the users of their current, who also used firewood for steam 
plant, closed down and ceased operations for many weeks, so 
that the profit fell to about one-third of the normal in January 
and for February it was also decreased. Ultimately extra 
wages were agreed to, and the price of fuel was increased by 
ls. per ton, which meant an extra cost of .055d. per Kw. to 
produce their power. The cost of all engineering supplies had 
been greatly raised, some as much as 100 per cent., but not- 
withstanding the higher expenses they still expected to bave 


Kalgoorlie 
Electric Power 


a fairly prosperous year. It was not likely that the gross 
profit would be equal to that of last year, but if they could 
reduce expenditure the cash balance might be as large. Mr. 
Tope referred to the change of managers at Kalgoorlie, Mr. 
Crocker, who had been there for 16 years, desiring a change. 
His duties had been assumed by Mr. Marmion, who had always 
acted as manager when Mr. Crocker was absent. Mr. Crocker, 
as consulting engineer, would be at hand to advise him. 
Sır J. Fortescue FLANNERY, Bt., M. P., 


Callender's presided over the annual meeting, held at 
Cable and Hamilton House, on May 25th. He re- 
Construction ferred to the comparatively favourable 
Co., Ltd. nature of the report m the face of the 


difficulties of the year. The Government 


and the circumstances of the war were more responsible for 


the difficulties that had arisen than any cause inside their 
own organisation. They had lost a large number of their 
workmen who had volunteered for the war: they had had 
most serious difficulties arising from the restriction of British 
tcnnage, which had caused delay in the delivery of their raw 
materials and had enormously increased the cost of raw 
materials and coal; and they had also had to contend with 
the cancellation of orders—perhaps he had better say the 
postponement of orders, because they hoped to resume them 
after the war The inroads on their earnings, first by the 
Minister of Munitions, because they were a controlled estab- 
lishment, and, secondly, by the Chancellor of the Exchequer, 
especially under the new legislation now before Parliament, 
were amongst the difficulties they had had to encounter. And 
yet they claimed to have overcome those difficulties without 
resorting to any means of which the shareholders would dis- 
approve. They had made no undue profit out of the nation’s 
need. He desired to emphasise that fact, because so many 
allegations were made at the present time that traders were 
making profits by excessive charges. They had carefully 
avoided doing anything of the sort, and all the work they had 
dene for the Government had been done in full confidence 
with them, with open hands, and with the full approval of 
the Government officials in respect to every department for 
which they had worked. The interruption to their ordinary 
trade due to the war had enabled them to make very con- 
siderable changes—some of which, perhaps, would be of advan- 
tage after the war—both at Erith and Leigh. They had set 
as good an example as they could to their brethren in the 
electrical trade, and, broadly speaking, the electrical trade 
had not been behind any other trade in its patriotic exer- 
tions since the war broke out. In these circumstances, there 
had been difficulty in maintajning their commercial work, 
both at home and abroad, and in the Colonies and neutral 
countries, but they had been able to execute such 
orders as were urgent, and they had been at great pains 
i» keep alive all the world-wide connections which they pos- 
scssed, because they realised that whilst doing their duty to 
their country, yet a duty also rested upon them with regard 
t» their shareholders to see that when the war was over they 
were able to resume their ordinary business with full advan- 
tage, and they believed the measures they had taken were 
such that after the war the company would be able to con- 
tinue its ordinary business as advantageously as before, both 
to customers and shareholders. Indeed, they had reason 
t» believe that their friends were storing up reservoirs 
of orders for their requirements which would be opened very 
fully to their advantage after the war was over. The chair- 
man proceeded to deal at some length with the question of 
transport, and said that whilst the German submarine menace 
had failed absolutely upon the whole, stil the losses which 
had been incurred, coupled with the demands of the Govern- 
ment in regard to the construction of ships of war, had caused 
embarrassment. He saw little hope for relief in the near 
future, but he suggested that the situation might be relieved 
by the authorities making more careful use of ships requis- 
tioned, and also by a still further restriction on the import 
of articles not absolutely required by the nation. Continuing. 
he said the company had added a great deal of new plant and 
buildings at the factories both at Erith and Leigh. They had 
done that at the request of the Government, and he desired 
t» put on record their appreciation of the very businesslike 
manner in which the Government had met them and co 
operated with them in these extensions. In addition to add. 
ing new plant, they had kept the existing plant up to the 
fullest state of repair and efficiency. They worked overtime 
at both factories, and at Leigh they worked practically con- 
tinuously night and day. The chairman next referred to the 
erection of canteens and hostels for the workers. 'The develop- 
ments of women's labour were quite astonishing, and he could 
assure them that in the case of their factories the adapt. 
ability of women, the quickness with which they learned 
technical handicrafts, the steadiness with which they applied 
themselves, and their utility and efficiency generally, were be- 
yond all praise, and he himself thought that after the war this 
general recognition of the utility and adaptability of women 
labour would not be thrown away. Dealing next with the 
balance sheet, the chairman called attention to the very con- 
siderable sum carried forward. On January Ist, 1914. the 
sum carried forward was £124,000. On January Ist, 1915, 1 
was £163,000, while on January Ist, 1916, they commenced the 
vear with £207,000. That was a reserve against the future. 
They did not know what the war would bring forth, and it 
was well to have something laid by in case they had some 
unexpected difficulty. Their profit was substantially in- 
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creased throug! Causes which were perfectly legitimate. 
Stocks both oí raw materials and manufactured goods had 
increased, and now they were £267,000, compared with 
£145,000. The general expenses at the London office were 
441,789, as against £44,600. The saving was due to the fact 
that as they were not doing so large a commercial business 
tbey had re-arranged their agencies in the direction of 
economy. It might be that when they resumed their full 
commercial operations they would again have to spend more 
money in this direction. The allowances to the members of 
the staff on active service came to £2,554, as compared with 
£567 last year. The item of £2,405 for samples, experiments, 
and advertising compared with £1,900 last year. It was im- 
pertant that both at Erith and Leigh the scientific research 
and investigation of all matters relating to the electrical 
Industry as concerned in their manufactures continued with- 
out abatement during the war period. They claimed to be 
in the first rank of manufacturers of electrical apparatus, 
and they could only maintain their position by thorough re- 
search and by keeping up a special branch for laboratory 
experiments and for investigation, and they were very satisfied 
with the result and very grateful for the scientific services of 
the gentlemen who served them in that capacity. They had 
a long roll of honour, which included Mr. Tom Callender’s 
own son, who, he believed, would be a credit to the company 
to which his father belonged. The prosperity of the com- 
peny was dependent on the skill of the management and the 
loyalty of the staff of workers. In their managing director, 
Mr. Tom Callender, they had à man who was known to every 
shareholder and every worker, and who was appreciated for 
hi? extraordinary combination of scientific knowledge and 
business capacity. He was splendidly supported by Mr. Peter- 
sen and Mr. James Callender, who shared with him the res- 
ponsibility of the management, and in Mr. Walter Allnutt, 
their secretary, they had a financier who, if opportunity 
arose, could give points to the Chancellor of the Exchequer.— 
Mr. Tom CaLLENDER, who seconded the motion, referred to the 
emplovés who were with the Forces, making special mention 
of Flight-Lieutenant Reed, who, in the Schleswig-Holstein raid, 
descended from the comparative security of the air to render 
assistance to a comrade, and, failing to rise, was taken 
prisoner. A shareholder had referred to the fact that 
the accounts contained no information as to income- 
tax, but they did not wish to say anything at present. 
Certain particulars were given them under the Munitions 
Act, but they did not know what they meant, and as to 
what was before them under the Finance Act, it was too bad 
for words. Mr. McKenna said it was his intention to tax 
every person to the extent of 60 per cent., and that those 
toxed under the Munitions Act would be called on to make 
dual returns, and he would take whichever was the largest. 
This, in their opinion, was a most unfair basis, and they 
were trying all they could to combat it. In addition, it was 
a distinct breach of the bargain, because when they were 
made a controlled establishment they, with others, entered 
into a three-party bargain between the workers, the em- 
ployers, and the Government, and they held that it was not 
competent for one party to break the bargain without the 
consent of the others. Whether they would be successful in 
obtaining what they considered their rights was not yet 
scttled, but they would do their best to protect the interests 
of the company. The difficulties during the past year had 
been very great. The price they had had to pay for most of 
the commodities they used they would a short time ago have 
ecnsidered ridiculous. In the early days of the war copper 
was between £50 and £60, and was now over £150, and, with 
such a fact before them, it did not need many words of his 
to show how serious the position might become unless it was 
hendled with considerable care, and they had endeavoured to 
do that. They had done some overseas trade—not as much 
as they would have liked, but they had been prevented by 
the action of the Government, and he thought the action they 
had taken had been quite correct. No one could have any 
fault to find with most of the regulations which had been 
issued. Some had hampered them and restricted their busi- 
ness. Still, they had endeavoured as far as possible to con- 
solidate the fields they had already entered, and he was glad 
to say they had with them that day Mr. Wadham, one of 
the partners of a firm in Sweden with whom they were in 
very close touch, and who was doing most excellent work in 
connection with them. Wherever possible, they were extend- 
ing their business and doing the best thev could. As to the 
future of the trade generally, he was afraid he could not 
make any particular remarks. The Government had done him 
the honour of nominating him as one of the members of the 
trade on the Committee dealing with the electrical business 
after the war, and in view of the fact that he was getting 
information from various sources on which the Committee 
would eventually have to make a report, it would not be right 
for him to say anything. He hoped next year they would meet 
under circumstances which would justify him in wishing the 
shareholders their share of prosperity in the future. 


The gross receipts during 1915 were: 


Delhi Electric Tramway undertaking, £9,604; electricity 


Tramways supply undertaking (including £2.590 for 
and Lighting current sold to tramways), £20,199. The 
Co., Ltd. last-named figure represents an increase of 


l . .4 per cent. over the figures for the pre- 
vious year, While the tramway revenue shows a reduction of 


forward, shows an available balance of £6,113. 


1} per cent., due to decreased mileage. The net revenue of 
the combined undertakings was £10,300, as compared with 
£5,163 in 1914 and £6,252 in 1913, which is considered satis- 
factory in view of present conditions. After charging general 
expenditure in London and Delhi, the debenture and loan 
interest, the profit and loss account, including £78 arene 
f this, 
£2,218 is devoted to writing-off part of the preliminary ex- 
penses, £2,000 to depreciation reserve account, £1,000 to 
renewals reserve account, and £896 is to be carned forward. 
The cost of upkeep of cars and permanent way is still heavy, 
largely due to the increased cost of spares of all kinds. A 
larger battery has been. installed in the’ power house, and the 
loss on realisation of the old battery (£750) has been charged 
t» renewals reserve account. Owing to the increasing demand, 
further generating plant must be provided as soon as funds 
are available, and new tramway rolling stock is required. The 
cost of these and of new feeder cables will be met out of 
surplus revenue, as it will probably be impossible to place 
the contemplated issue of second debentures for some time. 


Rangoon Electric Tramway & Supply Co., Ltd.—The 
report for 1915 states that the cars carried 10,815,613 passen- 
gers, a decrease of 323,335, the total receipts being Rs.8,60,664, 
a decrease of Rs32,252, or 3.61 per cent. In the private light- 
ing and power department the gross receipts for current 
amounted to Rs7.32,172, an increase of 13.77 per cent. The 
gross profits for the vear were £63,,347, and transfer fees and 
interest on deposits and investments in London yielded £1,307, 
making £64,654. From this has to be deducted, among other 
items, depreciation on sundry assets in Rangoon £1,847, trans- 
fer to reserve for renewals account £12,500, to special reserve 
for cables, &c., 42.500. leaving £20,327, plus £2,766 brought 
forward, making £23,003. The directors recommend a divi— 
dend on the ordinary shares of 3 per cent. for the year, tax 


free, leaving £2,753 to be carried forward.—Financial Times. 


Russian Electrical Companies.—The Russian Wireless Tele- 
graph & Telephone Co. (capital 3,000,000 roubles) made a net 
prefit of 1,016,018 roubles in 1915 (against 1,304,988 roubles in 
1914), and is paying a 15 per cent. dividend. 

The United Cable Factories (capital 6,000,000 roubles) made 
a gross profit of 3,586,486 roubles in 1915 (against 3,872,154 
roubles in 1914), and a 25 per cent. dividend is being paid. 


Reduction of Capital.—Browcett,. Lindley c Co., Ltd.—A 
petition for confirmation of the reduction of the capital of 
the company from £120,000 to £107,500 is to be heard on 
June 6th. 

HR. W. Blackwell & Co., Ltd.—The Courts have confirmed 
the reduction of capital from £250.000 to 450.000 by can- 
celling 200,000 shares held by Mr. Blackwell, the chairman 
ond managing director. 


Victoria Falls & Transvaal Power Co.—Ten months’ divi- 
dend at the rate of 6 per cent. per annum, less tax, on the 
preference shares, bringing the dividend payments down to 
Dccember, 1915. 


Lima Light, Power & Tramways Co., Ltd.—The report of 
the Empresas Eléctricas Asociadas states that the total profits 
during 1915 were £p153,715, less bond service £p60,030, in- 
terest, discount and exchange £p17.508, European expenses 
£p1.858, provision for bad and doubtful debts £p3,000, leaving 
a net profit of £p101,313; balance brought forward, £p50,077. 
There is put to reserve and redemption fund £p29,000, to 
reserve for bad and doubtful debts £p13,000, to amount 
written off value of shares owned by Empresas Eléctricas 
Asociadas in other companies £p29,000, leaving £p80,396 to 
carry forward.—Financier. 


Stock Exchange Notice.—The Committee has been askea 
to allow the following to be quoted in the Official List :— 

Consolidated Gas, Electric Light & Power Co., of Baltimore. 
Further issue of $3,329,300 common stock. 


North Metropolitan Electric Power Supply Co.—The 
accounts of this company for the year ended December, 1915, 
appear in the London Gazette for May 30th. 


Held Over.—Pressure upon our space compels us to hold 
over reporta of several company meetings. 


STOCKS AND SHARES, 


TUESDAY EVENING. 
The calling-up of the penultimate Derby Groups on Monday 
certainly had its effect upon Stock Exchange business: but, as 
a City factor, Sir Edward Grey’s cold douche to the peace 
optimists has been the principal market consideration of the 
past week. The strength of the markets gave way appreciably 
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after the pronouncement of the Foreign Secretary; but, all 
the same, there is plenty of money about for investment, and 
the gilt-edged securities are once more beginning to move up. 

This movement will be assisted by the Treasury's drastic 
steps for compelling holders of American dollar securities to 
sell their stocks, or to deposit them on loan with the Govern- 
went. The prospect of paying 7s. in the £ income-tax has 
had the effect of dislodging already an unexpectedly large 
number of such securities; and as the Government's list of 
bends and shares which it is prepared to purchase runs to 
nearly a thousand stocks and, even 80, is not exhaustive, it 
1s obvious that there will be a lot of money before long seek- 
ing investment in home securities. 

The industrial sections of the Stock Exchange are certain td 
feel the benefit of this re-arrangement of capital, because, 
although the bulk of it will no doubt go into Exchequer Bonds 
and other war loans, some portion, at any rate, will percolate 
through to more commercial investments, if only from the 
fact that the latter give a higher yield and make a good mix- 
ture with the gilt-edged security offered by the Government 
at lower rates of interest. 


Various electrical stocks and shares are included in the list 


published by the Treasury which the latter wishes to buy. 
For instance, the Consolidated Gas & Electric Co., of Balti- 
more, general mortgage 44 per cent. of 1954 is fairly well 
known :n our markets, though the Edison Electric Illumina- 
tion bonds are nothing more than a name on this side of the 
pond. New York Telephone bonds have been in the list, of 
course, for some time past. Georgia Electric first mortgage 
fives are wanted, but we are rather surprised that Shawinigan 
Water & Power is not to be found in the published list. Nor 
are Calgary bonds included. 

Holders of such securities, however, might well consult 
their brokers as to whether the bonds would be acceptable to 
the Government, under the scheme, because there is a charm- 
ing uncertainty at present as to what dollar securities will have 
ir. come-tax deducted from their dividends at the rate of 7s. 
in the £. 

The London electric lighting companies have received quiet 
hints as to the advisability of seeing whether something fur- 
ther cannot be done in the way of linking-up the services, with 
a view to increased economies in labour and material. The idea 
seems to be that, in spite of the various arrangements between 
some of the companies, there is still a certain amount of over- 
lapping and that much might be done by a comprehensive 
sc heine for London as a whole. | 

The only change in the market for electricity supply shares 
13 a rise of 5s. in Charing Cross ordinary, which has lifted the 
shares to 34. The yields to be obtained from this market are 
worth noticing in our tables. They compare well with many 
other industrial sections in the Stock Exchange, and, as we 
have said before, the likelihood of further reduction of divi- 
dends cannot be very great. 

In one or two districts, the price for electric current has 


been raised in consequence of the Daylight Saving Bill; and 


users of electricity in other parts will feel something more 
than curious to see whether this innovation will spread. 

The Telegraph market is good. Anglo-American preferred 
put on another point, and the rise in Eastern ordinary is not 
yet over. The rest of the stocks and shares in this department 
hold the rises that they have established during the past week 
or two. Nor are there many shares about, as buyers find 
when they endeavour to pick up cheap stock. 

At the Eastern Telegraph's meeting, last week, the chair- 
man stated that the gross revenue constituted a record. The 
company set aside £300,000 for income and excess profits taxes, 
and, even allowing for this, there was £114,000 more to divide 
than in 1914. An interesting sidelight upon the company's 
working was afforded by the chairman's reference to the facili- 
ties offered by the company for cheap, and occasionally 
gratuitous, cabling to soldiers and sailors and nurses. 

The Indo-European Telegraph profit of £122,000 showed an 
Improvement of £21,000, as compared with 1914. The board, 
however, hint that there may be some shrinkage in the 
revenue in respect of the current year, in consequence of the 
fact that some of the arrangements with other companies will 
run out or be modified this year. The through route of the 
company traverses Germany, so naturally the Indo- European 
has had to rely upon local trafhic for its revenue, plus its share 
in the arrangements already referred te. 

The railway market is a little easier, except as regards the 
prior charge stocks, for which there is an increasing demand. 
Underground income bonds lost 4, and there are small falls 
in Metropolitans and in Districts. Keen interest is, of course, 
aroused by the publication of the electrification of about 50 
miles of single track on the mineral line between Shildon and 
Newport. Three electric locomotives are now ready. The com- 
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pany has the advantage of operating in a district where cheap 

electric current is plentiful; and it is calculated that the 9 
will be a most important factor in reducing costs. That it 
will be extended to other parts of the system, and ala fi. 

lowed up by other Trunk lines will come about as 8 matter 
of course if it is anything like the success which it seems cer. 
tain to be; and its operation will be watched with lively atten. 
tion by the community at large. 

Brazil Tractions have gone back a little, after their rise of 
8 points in the previous week ; but Mexican issues are slighty 
better as regards the first mortgage bonds. The Brishane 
Electric Tramways Investment maintained its ordinary din. 
dend of 8 per cent., although its receipts have fallen off pretty 
considerably. The special allocations this time last year, how- 
ever, were on a sufficiently liberal scale to render their rep:ti 
tion ‘this year unnecessary; and the carry-forward of {lu 40 
i3 £7,000 better than it was in 1915. 

One of the features in the manufacturing group is a ri 
of 28. in British Aluminium ordinary. The iron and ŝtel 
group, too, is exceedingly firm. Babcock & Wilcox are | 
hetter. Castner-Kellners, in the chemical list, are 1/16 harder, 
The rubber share market is quiet, because of a steady 
dwindling in the price of the raw material, which once more 
is sinking towards the half-crown per lb. level. At the latter 
figure, big profits will still be available to the good concems: 
and if rubber were to drop to a florin per lb., dividends cond 
encugh to satisfy most people could be counted upon. More 
activity is noticeable in the armament group; and, as before, 
the industrial market of the Stock Exchange shows con- 
spicuous activity. 


SHARE LIST OF ELEOTRICAL COMPANIES, 


Home ELECTRICITY COMPANKIRS. 
$ Dividend Price 


— May 90, Rise or fall Tield 

1914. 1916. 1916. this week, p.c. 
Brompton Ordinary si .. 10 10 82 =æ 8281 
Charing Cross Ordinary 6 5 + 7 210 
do. do. do. t Pref. „ 4 44 — 613 € 
Chelsea x ‘ 6 4 E ~ 681 
City of London 9 8 13 — 6 4 
do. do. 6 per cent. Pret. 6 6 1 = 5148 
County of London 1 q 1 — 616 9 
do. 6 per cent. Pref. 6 6 ic — 6158 
Kensington Ordinary .. 9 7 5 — 109 
London Electric .. 4 8 1 — 7h 0 
do. do. 6 per cent. Pref. 6 6 1 — 111 
Metropolitan 4 8 3 — 1464 
do. 4 per cent. Pref. 4 4 8 - 11090 
St. James’ and Pall Mall 10 8 6 — 613 4 
South London  . . 56 6 9 - — 8 18 10 
South Metropolitan Pret. : 1 q BY — eu 0 
Westminster Ordinary . . 9 7 — 91141 


TELEGRAPHS AND TELEPHONES. 


Anglo-Am. Tel. Pref. .. „ 0 6 102 xd +1 618 0 
S do. Def. .. A B0]. 83/6 93 — 110 9 
Chile Telephone ied ss i 8 8 — e 5t 
Cuba Sub. Ord. .. b b 1 æ 613 4 
Eastern Extension s = 7 8 14 — 06 11 4 
Eastern Tel. Ord. í à 7 8 147 41 e$ 8 10 
Globe Tel. and T. Ord. .. 6 7 123 — Gus 
do. Pref. T 6 6 851 — eni 
Great Northern Tel. .. 2 N — 6 0 1 
Indo-European .. vs .. 18 13 49 — n’ 
Marconi ee . 10 — 272 — 419 6 
New York Tel. 4 . 14 G 1 — 49 t 
Oriental Telephone Ord. . 10 10 of — 6 10 0 
United R. Plate Tel. .. 8 8 6 +, 56 
West India and Pan. .. x 1 Nil 19/- — 961 
Western Telegraph „ yee 7 8 143 — e$ 10 4 
Home Rails. 
Central London, Ord. pee 4 4 70 — 5 1 t 
Metropolitan - . ái 1 25% -} 819 U 
) do. “District. .. Nil Nil 19 — 1 Ni 
Underground Electric Ordinary Nil Nil 18 — NI 
do, do. "A" ., Nil Nil 6J- — 
do. do. Income 6 6 864 — $ 8 18 7 
Forrian Trams, &c. 
Adelaide Sup. 6 per cent. Pref. 6 6 4 - 6¢ 
Anglo-Arg. Trams, First ee, 5 ~ 41173 
do. 2nd Pref. 5 - e 9 3 
do. 5 Mis 5 6 79 +1 66)? 
Brazil Tractions . 4 4 6 —12t 6 8 6 
Bombay Electric Pref. 6 6 10 — 615 8 
British Columbia Elec. Rly. Pfce. 6 5 §9 — 9283 
do. do. Preferred — Nil 40 — NH 
do. do. Deferred — Nil B8 ~ Na 
do. do. Deb. 4t 4 ea — en i 
Mexico Trams 5 per cent. Bonds — N 48 41 m 
do. 6 per cent. Bonds — Nil 85 — yu 
Mexican Light Common bs Nil Nu . 90 — . 
do. Pref... T Nil Nil 83 - yu 
do. Ist Bonds ví Nil Nil 43 +1 = 
MANUFACTURING COMPANIES, 
Babcock & Wilcox e 55 014 16 21 391 
British Aluminium Ord. "m 5 7 24/ xd +2 516 8 
British Insulated Orc. 15 174 104 — 1110 
British W n Pref. .. 7 72 44/- — 6 16 6 
Callenders . we .. 15 390 11 — 6 10 6 
do. 5 Pref. Eu E 5 6 4 — 6 1 6 
Castner-Kellner . SQ. 20 — +h $45 
Edison & Swan, £3 paid .. Ni! — 10J- = 6d. ND 
do. do. fully paid .. Nil — là — N 
do. do. 5 per cent. Deb. 5 5 57 — 8 6 f 
Electric Construction .. " 6 7À 17/- — 818 6 
Gen. Elec. Pref. „ 6 93 — 9 45 
Henley js M SQ 90 — 144 — e6 18 0 
do. 44 Pref. .. x si 43 4 4 - 6 11 6 
India- Rubber = .. 10 10 103 = 910 € 
Telegraph Con. 90 20 87 — «6 16 0 


* Dividends aid free of income tax, 
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THE SHILDON-NEWPORT RAILWAY ELECTRIFICATION. 


“(Concluded from page 607.) 


The motor equipment of each locomotive consists 
of four totally-enclosed motors, each driving an axle 
through single reduction twin gearing. The gears 
are machine-cut with straight teeth of the involute 
pattern, the face dimensions of the spur wheels and 
pinion being nearly 4 in. 

A pinion is mounted on each end of the armature 
shaft and meshes into a corresponding gear-wheel 
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Fie. 11.—ELTCTRICO FREIGHT LOCOMOTIVE, N.E. RAILWAY. 


mounted on the running wheel axle, the gear ratio 
being 1 to 4.5. 

The motors are suspended by means of a cross 
beam suspension bar with bearings and re-action 
springs. These, with the motor suspension bearings 
on the axle, provide the motors with four points of 
suspension. 

The four main motors are fitted two in each bogie, 


Fie, 12.—VIEW IN THE LOCOMOTIVE CAB. 


and ; are each wound for 750 volts, the pair. of motors 
in each bogie being connected permanently in series, 
and the two pairs or units being controlled on the 
usual series-parallel system. 

Each motor is capable of developing 275 B.H.P. at 
a speed of 20 miles for one hour with forced ventila- 
tion, The motor equipment is capable without in- 
jury of exerting a torque sufficient to skid the 
wheels under any conditions of rail, and will exert 


an average pull of 28,000 lb. at the tread of the 


wheels when starting under normal conditions of 


rail. The maximum pull at the tread of the wheels 
is, of course, considerably greater than this. 

The motors and gearing are designed so as to 
run at a speed of 45 miles per hour without exceed- 
ing the limits of safety, but the normal speed on the 
level when hauling a train of 1,400 British tons'is 
25 miles per hour. The equipment 
is so designed that each locomotive 
is capable of performing four round 
trips in 12 hours, each consisting of 
a trip from Shildon to Newport 
with a train of 1,400 tons, followed 
by a trip from Newport to Shildon 
with a train of 800 tons, the dis- 
tance of each trip being about 18 
miles. The locomotives are able to 
start a train of 800 tons from rest 
on a grade of 1 in 100, and 
accelerate to normal running speed. 

A novel feature is the ring lubri- 
cation on the motor shaft. The 
gearing is enclosed in a welded 
sheet-iron case fitted with a siphon 
wick oil lubricator. 

The air supply for ventilating 
the motors is supplied from fans 
driven by the dynamotors; in order to avoid the 
use of a flexible pipe between the fan air duct 
in the base of the cab structure and the motors, a 
special form of spring sliding gland is employed. 
The normal quantity of air passed through each 
motor case is 700 cu. ft. per minute. 

Two master controllers are fitted in the cab, fig. 
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Fig, 13.—Roor oF Loco. OAB, SHOWING Bow COLLECTORS, &c. 


12, one at each end. Notching up can either be 
carried out by hand or automatically. The auto- 
matic arrangement consists of a spring which is 
wound up by the controller handle, the speed at 


which the controller drum follows the handle being 
governed by a step-by-step escapement movement. 


The maximum current taken at each step is limited 


by a switch fitted in the sloping ends of the cab, 
which, on the current rising beyond a predetermined 
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point, closes the circuit of a small 
magnetic interlock, which locks 
the escapement mentioned, hold- 
ing the drum of the controller 
until the current has fallen to the 
regara value. 

n addition to the above, by 
means of a catch inside the con- 
troller, which when lifted discon- 
nects the spring and escapement 
action, the automatic arrangement 
described can be thrown out of 
action and notching performed by 
hand. 

An acceleration switch is also 
provided so that, in special cir- 
cumstances, the adjustment of the 
limit switch mentioned can be . 
altered by short-circuiting some 
of the turns of an opposing coil, 
thus allowing of a larger current 
for accelerating under special con- 
ditions. | 

Each master controller is fitted 
with the usual reversing barrel, 
the handle of which can only be 
removed when in the off posi- 
tion; when left in this position, 
the reversing handle locks the 
main handle. There is also fitted 
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, AMPERES 
Fie. 15.—PERFORMANCE OURVES OF Loco. MOTOR. 


on the master controller a small spring switch by 
means of which the automatic circuit breaker on the 
. locomotive can be tripped or set. This switch is 
also locked by the reversing handle in the off 
position. 

Current for operating the whole of the control 
circuits and the lighting and heating in the cab is 
supplied from either of the dynamotors at a pressure 
equal to half the line voltage. 

The contactors are electrically operated and are 
also fitted with auxiliary interlocking contacts to 
ensure their operating in the cor- 
rect order. The resistances of the 
usual cast-iron grid type are fitted 
in the sloping ends. 

The ‘main automatic circuit- 
breaker on the roof of the cab is 
fitted with horned spark gaps 
which project through the roof. 

The circuit-breaker is operated 

either by means of the set-and- 

trip switch on the master con- 
trollers, as mentioned, or by I 
means of a mechanical hand trip, T 
but cam only be closed by the set- 
and-trip switch; red and green 
lamps are provided to indicate 
whether the circuit-breaker is set 
or tripped, and an illuminated dial 
ammeter is provided at each end of the cab in 
front of the driver. 

As mentioned above, two independent dynamotors 


Fia. 14.—Main Locomorive Moros 
: AND GEAR. 


are fitted in the cab of each 
locomotive. The armatures of 
these machines are double 
wound and fitted with two com- 
mutators connected in series 
across the full line voltage. 
The control circuit is tapped of 
between the centre point and 
earth, so that ‘current is ob- 
tained for these circuits at 
approximately half-line voltage. 
The actual voltage when sup- 
plying the control circuits and about 1 Kw. for 
lighting is about 710 volts. The speed is 1,500 R.P.M. 

The shaft of each dynamotor is extended and 
fitted with a fan for supplying ventilating air to the 
pair of main motors on one bogie. The rated con- 
tinuous output with a 5o deg. C. temperature rise 
is 4.5 KW. 

Each dynamotor is controlled by an ironclad cir- 
cuit-breaker and a No-ark fuse. A starting resist- 
ance is in circuit with each machine, the resistance 
being automatically short-circuited by a relay a few 
seconds after the circuit-breaker is closed 

A motor-driven air compressor is fitted in the cab 
of each locomotive for supplying air for the West- 
inghouse brake equipment, air sanding, raising the 
bow collectors, and for air whistles. The machine 
is capable of dealing with 50 cu. ft. of free air per 
minute, and of raising this to 100 lb. per sq. in. 
pressure. 

The machine is rum at full line voltage and is 


Fia. 16.— VIEW or SHIELD ON SUB-STATION ROTARY CONVERTER. 


coupled direct in the circuit of the collector bows 
on the line side of the main circuit-breaker, so that 
immediately on the bows being raised by the hand- 
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pump the compressor starts pumping the air in the 
reservoir up to full working pressure. It is con- 


trolled by a circuit-breaker similar to those control- 
ling the dynamotor circuits, a starting resistance 
being provided and short-circuited by an automatic 
relay in the same manner, but in this case the relay 
is fitted with a time-limit arrangement to extend the 
starting time. 

An automatic governor is provided for the com- 


Fic, 17.—IXTEBRIOR OF AYCLIFFE SUB-STATION, 


pressor, and is so arranged that the motor circuit 
1s opened when the air pressure rises to 100 lb. per 
sq. in., and closes again when the pressure falls 
to 80 lb. per sq. in. 

Two bow collectors, fig. 13, are provided on each 
locomotive. Each consists of a hinged pantograph 
built up of steel tubing supported off the cab struc- 
ture by strong corrugated insulators. Each col- 
lector has two bows, each fitted with an aluminium 
rubbing strip; there are thus four 
rubbing strips per locomotive, 
which with the double contact wire 
makes eight points of contact. The 
bows are attached by leaf springs 
to provide for small irregularities 
in level independently of the move- 
ment of the pantograph. 

A hand-pump is provided by 
means of which the bows are raised 
if no pressure is available in the 
reservoir. 

_The pantographs are held in posi- 

tion by air cylinders, so that in the 
event of a failure of the air pres- 
sure the bows are automatically 
lowered. : 

Tests have been carried out re- 
cently with one of the electric loco- 
motives. Several journeys were 
made between Shildon and New- 
port, a train of 1,400 tons of laden 
wagons being taken down from 
Shildon to Newport, and a train of 

tons, consisting of 92 empty 
wagons, hauled from Newport up to 
Shildon with stops on certain of 
the heaviest grades. The 800-ton train was stopped 
and started on a gradient of 1 in 103. The maximum 
drawbar pull during the tests reached 16 tons, the 
average speed on the run up from Newport to Shil- 
don being 18.3 miles per hour, the maximum speed 
being 26 miles per hour. Up a grade of 1 in 230, 
which is 44 miles long, the 8oo-ton load of empty 
wagons was hauled at an average speed of 23 miles 
per hour. The locomotive also proved capable of 
hauling the 1,400-ton train on the level at 26 miles 


per hour. The general operation of the locomotive 
proved satisfactory in all respects throughout the 
test, and a regular night service is now established, 
the day service being postponed for a few weeks to 
euable the overhead work to be finished off. 

Two rotary converter sub-stations are provided; 
that at Aycliffe contains two Soo-Kw. rotary sets, 
each set consisting of two 400-KW. rotary converters 
in series (figs. 16-19). 

The series arrangement enabled 
the machines to be designed with 
a reasonable commutator speed and 
a conservative voltage between 
commutator parts. 

The machines, which are of the 
six-phase commutating pole type, 
operating on 40-cycle three-phase 
current, were designed to operate 
normally at 95 per cent. leading 
power factor, and to withstand 
overloads of 50 per cent. for two 
hours and 200 per cent. momen- 
tarly. As a precaution against 
flashover occasioned by short cir- 
cuits on the system, the operating 
parts of the brushgear were en- 
tirely enclosed, and the commu- 
tator was screened from the arma- 
ture and machine frame. 

It will be noticed that, this being 
a high-tension  sub-station, the 
machines are enclosed by expanded 
metal screens. The rotary con- 
verters were built by the British 
Thomson-Houston Co., Ltd., who were the main 
ccntractors for the sub-station plant, including the 
transformers and switchgear; part of the work was 
sub-contracted, the transformers being of the British 
Westinghouse Co.'s make. The rotaries are of the 
self-synchronising type, and are started by oil- 
immersed drum-type starting switches. 

The Erimus sub-station is generally similar, and 
two rotary sets are also fitted, but in this case one 
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FiG. 18.—1,500-VOLT DIRECT-CURRENT SWITCHGEAR, AYOLIFFK, 


is of I, 200-KW. capacity. Two auxiliary trans- 
formers are installed in each sub-station, connected 
directly across the high-tension terminals of the 
main transformers. | 

A feature of interest is that they are fitted with 
a double secondary winding, one section being used 
exclusively for metering, and the other for supply- 
ing lighting and auxiliary power in the station for 
portable air compressors, &c. The sub-stations are 
supplied from the interconnected mains systems of 
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the North-East Coast Power Companies, through 


the Cleveland and Durham Electric Power Co. 
The Aycliffe sub-station is supplied at a pressure 


of 20,000 volts between phases through two over- 


head three-phase 40-cycle lines; the 20,000-volt 
switchgear is of the Reyrolle ironclad wall-operated 
type. 

The Erimus sub-station is supplied at a pressure 
of 11,000 volts between phases through underground 
three-phase 40-cycle cables, the alternating-current 
switchgear being of the same type as that at Aydiffe. 
The direct-current switchgear at both sub-stations 


is of the brick-cell type, being designed somewhat 
on the lines usually adopted for high-pressure A. c. 


beards, and of the remote-controlled cubicle. type. 
Special compartments are provided for the bus-bars 
and isolating switches; circuit breakers; and operat- 
ing mechanism for those switches, &c. 


SWITCH 
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Fig. 19.—PLAN AND ELEVATION OF THE AYCLIFF 3 SUB-STATION. 


The bus-bar isolating switches are of the H.T. 
rotary type; the machine circuit breakers are fitted 
with a differential relay which, in the event of the 
rotary coming up of the wrong polarity, renders it 
impossible to close the circuit-breaker on the bus- 
bars. 

In connection with the 800-Kw. rotary sets, field 
splitting switches are provided of the remote-con- 
trolled type, operated from the switch gallery. The 
sub-station lighting is on a rio-volt circuit, the 
lighting boards being of standard type. 

Each sub-station is connected to the overhead con- 
tact wires by four paper-insulated bitumen-sheathed 
single-wire armoured cables (.5 sq. in. section) laid 
in wood troughing run in with bitumen. 

There are two negative cables of similar type and 
size at each sub-station connecting the track rails 
to the negative bus-bar. The overhead transmission 
lines and cables supplying the sub-stations were sup- 
plied by the British Insulated & Helsby Cables, Ltd. 


A hand-operated traveling crane, by Herbert 
Morris, Ltd., is fitted in each sub-station. 

In conclusion, we are indebted to the countesy of 
Messrs. Merz & McLellan, the consulting electrical 
engineers for the work, for the foregoing particu- 
lars and illustrations. The line is the first in this 
country specifically designed for heavy freight haul. 
age by electrical means, and the North-Eastern Rail- 
way Co. is to be congratulated on its enterprise in 
regard to what is undoubtedly a coming develop. 
ment in connection with railway working in this 
ccuntry. 


THE NATURE OF ELECTRICAL INSULATION. 


Ar the annual meeting of the NEWCASTLE-ON-TYNE Loca, Sec- 
TION: OF THE INSTITUTION OF ELECTRICAL ENGINEERS, on April 
lCth, Dr. W. M. THORNTON gave an address on '' The Nature 
of Electrical Insulation.“ e said that electrical engineere 
were chiefly interested with the direct results of tests on 
specific insulating materials. When collections of these were 
made and PS there were found to be certain general 
relations which showed clearly the nature of the electric 
polarisation and óf the effects which accompanied its change. 

The case of transmission of electric waves through an insu- 
lating medium with which they were most familiar was the 
passage of light through window glass. According to Max- 
well’s electromagnetic theory of light, the specific inductive 
capacity, or dielectric coefficient, K, of an insulating medium 
shculd be equal to the square of its refractive index n. This 
held for many subetances, such ae the following :— 


Substance. K n! 
Air " Vos EC 


examples :— 


Substance. K n? 
Dense flint glass . 10.1 2.92 
Quartz je us e" . 4.60 9.39 
Alcohol "e 2 e. 7... 950 1.85 
Distilled water " . . 76.0 1.78 


That discrepancy had been completely explained on the 
electron theory of matter. e electrons which were con- 
tained in a dielectric molecule could not be torn from it, but 
could be displaced within it. These loaded the ether and 
retarded the passage of an electric wave, such as light, through 
the medium. It could be shown that the differences between 
K and n? were ‘‘ due to the presence in the medium of elec- 
trons having free periods of oscillation coinciding with the 
frequency of light in the ultra-red part of the spectrum." 
They were justified in saying that the behaviour of & good 
electrical insulator, such ae quartz, was that of a perfect 
insulating medium loaded with electrons anchored elastically 
in each molecule of the subetance, whoee movement to and 
fro, as the electric field reversed, gave rise to tbe value of 
the dielectric constant observed in low-frequency ; 

In addition to tbe displacement just considered, there was 
at frequencies lower than those of light, a secondary effect of 
great practical importance. The range of movement of the 
electrons under the influence of light waves wae exceedingly 
small, but when, as in practical working, the frequency was 
low, the amplitude of movement was relatively so great wi 
the molecule that the electrons in any one molecule were 
etrongly influenced by electrons in neighbouring molecules. 
Even at the frequency of light there was interattraction, the 
force of which was nearly one-third of that caused by 
applied field. The displacement in low-frequency fields was 
no longer a simple elastic effect. It had two clear stages, the 
instantaneous polarisation just coneidered, which occurred at 
the velocity of light, and a secondary interattraction, etarted 
by the first polarisation, elastic in the sense that when the 
field was released the electrons returned to their original posi- 


tion. That was familiar in the residual charge of a 8 


left standing after being charged and discharged. 7 
spark at discharge was the release of the first stage, the res- 
dual epark arose from the interattraction between 1 
electrons dying down. The dependence of the residual charge 
on the original polarisation was made clearer by the fact die 
covered by Hopkinson, that the total residual charge was pro- 
portional to the original cbarging voltage. It mught be re- 
marked that since a cable was at a constant voltage, the 
quantity obtained from the insulation by discharging it on 
short circuit was twice the quantity which it received st 
charge. One result of this interattraction was loes of energy 
b; hvsteresis. In engineering, the movement of the electrons 
was forced, for even where there was resonance in a cable 
svstem the free period was much below that of the electrons. 
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Referring to polarisation in steady fields, the speaker said 
that when a eteady field was applied to a dielectric, inter- 
attraction had full scope. In moderate fields it proceeded to 
a limit independent of the intensity of the field, and might 
take days to complete. The polarisation was then in most 
materials many times greater than for rapid reversals, so that 
the dielectric coefficient corresponding to the slowest possible 
polarisation was much higher than even for one minute’s 
electrification. On switching-off and insulating a cable which 
had been under continuous voltage for a few days, the inter- 
attraction slowly relaxed, and the total ony released, 
wkich corresponded to the above high dielectric coefficient, 
might be sufħcient to raise the insulated conductor to a dan- 
gerous potential. Rubber cables might have from four to five 
times their original charging voltage. Quartz and glass 
reached over 100 times their starting values. The danger in 
the case of a cable left standing was that the charge which 
had soaked out was not bound, but free, so that the shock 
from it would be much greater than from a charge—discharge 
spark. It was common knowledge that the best way to re- 
lease the residual charge was to short-circuit the conductors 
for several days after use. 

The interattraction between the polarised atoms or mole- 
cules in a dielectric had great influence on its electric strength. 
It could be shown, in fact, to take complete charge of the 
material after a certain voltage had been reached, and to 
determine the electric strength. The action was found in 
_ solids, liquide, and gases. When there was absorption caused 
b7 interattraction, the polarisation increased to a value in- 
a peban of the strength of the applied field, and depending 
only on the structure of the atoms or molecules. Referring to 
experiments on the influence of time of application on break- 
down voltage, the speaker said that the fact that it had a 
finite value when v (voltage) and t (thickness) were exceed- 
ingly small, showed that the thinnest possible substance 
required a definite time to break down. is, when- worked 
ont, showed that there was a thickness which could not be 
broken down, for it would take an infinite time to establish 
the state of failure. The speaker referred in some detail to 
the breakdown voltage of liquids and solids, and added that 
it could be stated as a general law for solids, liquide, or gases, 
that their failure under electric stress had two stages. In the 
first stage the work done on the material up to the point of 
failure was independent of the thickness of the specimen or 
length of spark gap. In the second stage, interattraction was 
in one sense more important than the applied field. Beyond 
the point of transition, the work of breakdown was not in- 


dependent of thickness, but was a linear function of the volt- - 


age. Summarising the work on polarisation and on break- 
dawn strength, Dr. Thornton said that most of the phenomena 
of dielectrics were brought into line by considering the inter- 
attraction of electrons in adjoining molecules to play the chief 
part in polarisation. 


TRADE STATISTICS OF SWITZERLAND. 


IMPORTS. 


Tre following figures of the imports of electrical and similar 
goods into Switzerland in the year 1914 are taken from the 
recently-issued trade statistics; the figures for 1913 are added 
for purposes of comparison, and notes of increases or 
decreases are given. The poor participation of Great Britain 
13 apparent :— 


Electric cable not insulated.— 1 Per fuere 
From Germany 49,000 19,000 — 23,000 
» France E eu 17,000 1,000 — 16,000 
„ Other countries. 1,000 200 — 800 
Total 60,000 20,200 — 39,800 

Electric cable insulated with rubber or paper.— 
From Germany 139,000 90,000 — 49,000 
" reat Britain 3,000 — — 3,000 
M ther countries 16,000* 23,000 f + 7,000 
Total 158,000 113,000 — 45,000 


Includes Belgium 5,000 fes. 
tIncludes France 20, 000 fes. 


Cable ditto covered with lead. i 


From Germany 4,000 3,000 — 1,000 
Cable insulated with rubber or paper and 
covered with tezxtiles.— 
From Germany  .. 194,000 171,000 — 2,000 
„ Other countries 15,000“ 30,000 f + 15,000 


Total 209,000 201,000 — 
Includes Italy 9,000 fes. 
Includes Great Britain 16,000 fcs.; Italy 6,000 fes. 


1913. 1914. Ino, or dec 
| cs. Francs. Francs. 

Cable ditto covered with lead.— 

Ficm Germany 14,000 12,000 — 2,000 
„ Austria 188,000 187,000 — 1,000 
„ Other countries 15, 000 1,000 — 14,000 

Total 217,000 200,000 — 17,000 

Cable ditto covered with lead and iron-armoured.— 

From Germany  .. 25,000 165,000 + 140,000 
„ Great Britain 25, 000 1,000 — 000 

Total 50,000 166,000 + 116,000 

Dynamo-electric machines and electric transformers.— 

From Germany 1,341,000 1,224,000 — 117,000 
- rance 995 ae 81,000 90,000 + 9,000 
„ Italy m 89,000 34,000 — 55,000 

Great Britain 15,000 8,000 — 7,000 
, Other countries 17,000 19,000 + 2,000 
Total 1,543,000 1,375,000 — 168,000 

Accumulators, batteries, electrodes.— 

From Germany : .. 342,000 999,000 — 120,000 
„ Austria T. .. 45,000 70,000 + 25,000 
„ France " d 33,000 31,000 — 2,000 
„ Other countries 9, 000 8,000 — 1,000 

Total 429,000 331,000 — 98,000 

Insulators, mounted. 

From Germany ... .. 149,000 78,000 — 71,000 . 
„ France T. "n" 2,000 2,000 — 
„ Other countries 1,000 2,000 + 1,000 

Total .. 1352, 000 82,000 — 70,000 

Licctric meters.— 

From German 963,000 697,000 — 266,000 
„ France pi "T 78,000 85,000 + 7,000 
„ Italy os ne 12,000 10,000 — 2,000 
„ Great Britain .. ^ 7,000 .9,000 — 4,000 
„ United States f 6,000 — = 6,000 
M Other countries 5,000 7,000 + 2,000 

Total 1,071,000 802,000 — 269,000 

Telegraph and telephone apparatus.— | 

From Germany 515,000 474,000 — 41,000 
» Belgium : 224,000 | 277,000 4- 53,000 
„ Great Britain 24,000 318,000 + 294,000 
„ Sweden : ver 55,000 90,000 + 35,000 
„ Other countries 54,000 53,000 — 1,000 

Total 872,000 1,912,000 + 340,000 


NorE.—95 francs = £l. 


EXPORTS. 


THE following figures show the exports of electrical and 
similar machinery from Switzerland in 1918 compared with 
1914. The diversity of Switzerland's growing export trade is 
noteworthy :— 


Dynamo-electric machines and electric 
transformers of all kinds.— | 


1913. 1914. Inc. or dec. 
ncs. Francs. ancs. 
To Germany. n . . 3, 471,000 2,257,000 — 1,214,000 
„ Austria Se *. 1, 125, 525, — 600, 000 
„ France di . . 4,174,000 3,002,000 — 1,172,000 
» Italy E .. 934,000 1,158,000 + 224,000 
„ Belgium den .. 882,000 401,000 — 481,000 
, Great Britain ... . . 12,994,000 2,014,000 + 780,000 
„ Russia dcs . . 3, 278,000 2,019,000 — 1,259,000 
„ Spain 2,080,000 38,000 — 1,342,000 
„ British India 182,000 30,000 — 152,000 
„ Mexico 79.000 65,000 — 14,000 
„ Brazil 1,255,000 | 308,000 — 947,000 
, Argentina Sg 231,000 950,000 + 719,000 
, Other countries 1,428,000 9,111,000 + ,000 
Total . . 20,353,000 15,578,000 = 4,775,000 
Steam engines, cranes, pumps, turbines, &c.— 

rman 9,206,000 941.000 — 1,265,000 
Pi ane d w .. A 888,000 673,000 — 215,000 
„ Belgium xh .. 1,159,000 575,000 — 577,000 
,, Russia i: .. 3, 244,000 1,104,000 — 2,140,000 

, British India i 84,000 49,000 — 95, 

„ Japan vis ... 590.000 000 — 493, 
, Great Britain ... 651,000 577,000 — 74,000 

,, Other countries 1,679,000 1,884,000 + 205, 
Total 10,494,000 5,900, 000 — 4,594,000 
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1913. 1914. , Inc. or dec. 
Electric meters.— Francs. C8. Francs. 
To Germany os 629,000 487,000 — 192,000 
„ Austria-Hungary 184,000 197,000 + 13, 
ji ance 885 685,000 371,000 — 264,000 
^ Italy € 355,000 276,000 — 79, 000 
„ Great Britain .. 181,000 332,000 + 151, 000 
„ Other countries .. $899,000 424,000“ + 101,000 
Total . 9,807,000 92,037,000 — 270, 000 
* Includes Russia 137,000 fcs. 
Steam, benzine, and electric locomotives.*— 
T» France Me 405,000 1,018,000 + 608,000 
„ Algeria and Tunis „000 436, ＋ 86,000 
„ Dutch E. Indies 41,000 247,000 + 206,000 
„ Other countries 637,000 278,000 — 344, 000 


Total . 1,483,000 1,969,000 + 
Electric locos in 1914, 146,000 fcs.; in 1913, none specified. 
Includes Turkey in Asia 158,000 fes. 


Electric cable, not insulated.— 


To Germany 3,000 6,000 + 3,000 
, France E 5,000 5,000 = 
„ Other countries 1,000 4, + 3,000 
Total 9000 15,000 + 6000 
Electric cable, insulated with rubber or paper.— 
To Germany 25,000 28,000 + 8,000 
M nce 80,000 89,000 + 9,000 
„ Italy at 88,000 7,000 — 31,000 
„ Other countries 47,000 153,000 + 106,000 
Total 190,000 277,000 + 87,000 


* Norway 129,000 fcs.; Turkey 11,000 fes. 
Cable, ditto, covered with lead.— 


To German : 8,000 8,000 — 
» Great Britain 43,000 57,000 + 14,000 
, Spain N 7,000 — — 7,000 
„ Other countries " 4, 3,000 — 1,000 
Total  ... 62,000 68,000 + 6,000 
Cable, ditto, covered with lead and iron armoured.— 
To German CT .. . 808,000 44,000 — 959,000 
„ Great Britain .... .... 898,000 156,000 — 237,000 
, France sg -€ 14,000 8,000 — 11,000 
„ Egypt. "T 12,000 2,000 — 10,000 
„ Other countries 11,000 105,000“ + 94,000 
Total 783,000 310,000 — 493,000 
* Roumania 5,000 fes. 
Cable, insulated with rubber or paper, and 
covered with teætiles.— 
To France ; 24,000 9,000 — 15,000 
„ Italy sa .. 128,000 56,000 — 67,000 
,, Great Britain ... . 224,000 124,000 — 100.000 
„. Other countries 14,000 106,000 + 92,000 
Total 385,000 295,000 — 90,000 
Cable, ditto, covered with lead.— 
To Germany 9,000 3,000 — 6,000 
» Great Britain 8,000 — — 8,000 
„ Other countries 6,000 6,000* — — 
Total 23,000 9,000 — 14,000 
* Roumania 5,000 fcs. 
; Note.—25 francs = £l. 
NEW PATENTS APPLIED FOR, 1916. 


NOT YET PUBLISHED). 


adi bs Due for this journal by Mrssss. W. P. Tuompson & Co., 
slectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, 


6,893. ‘ Electrical fuseboards." A. Crawrorp, W. SaNDERS & Co., AND 
W. Preston. May 15th. 


6.897. “ Electric alarm." E. H. Crarx & J. E. GisBiNS. May 15th. 

6.945. Telegraph systems," C. J. BAUMGARTNER & J. F. Parris. May 15th. 

6.962. “ Intercommunication telephones." J. W. Duncey & C. B. KERSTING. 
May 16th. 

6.977. *'' Electrical connecting devices. 
1th (Germany, May 22nd, 1915.) 

6.982. Terminal seal for batteries, &c.“ 
(C. S. A., May 2lst, 1915.) 

6,998. Systems of wireless telephony and telegraphy.” W. A. SoLomon. 
May loth. 


SIEMENS SCHUCKERTWERKE. May 


E. W. Jerrerson. May 16th. 


7,009. ''Combin«d electric fampholder and lamp lock.” 
May 17th. 


7.014. Electric furnaces." M. M. Rom. May 17th. 

sgt OR: „Means for locking electric lamps in holders. J. R. Ct. Mav 

th. : 
7,061. ''Electrical signalling and telephone systems." W. C. Davey oo 

J. W. Duwczv. May 17th. : = ii 
7,062. '' Magneto- electric machines, &c. H. RoBmNSoWw. May 17th. 


7,064. '' Electrically-controlled clutches. W. Lancpon-Davres & NaauLooga 
VENNOOTSCHAP DE NEDERLANDSCHE THERMO-TELEPHOON MAATSCHAPPIJ axb A. 
Soames. May 17th. 

7,074. “ Air-inlet attachment for sparking plugs for internal<ombustion 
engines.” J. KNicH?. May 18th. 

7,088. System of raho telegraphy for multiple simultaneous transmission.” 
F. Rosso. May 18th (Italy, May 18th, 1915.) i 

7,091. “ Electro-magnetic sound receivers and producers." S. G. Browns. 
May 18th. 

7,100. '' Automatic telephone systems. AUTOMATIC TELEPHONE Masirana- 
ING Co. May 18th. (U.S. A., July 19th, 1915.) 

7121. Dynamo-electric generators and systems connected therewith.” 
A. H. Darker & J. Stong & Co. May 18th. 
eas Electrical signalling or telegraphing systems." T. McLeon. May 


A. H. Suos?. 


7,178. Electrical rotary switches." Sin W. G. Armstroxc, Wuirwoam 
AND Co., J. H. Tuai & W. H. WapbpriNGTON. May 19th. 

7.186. Insulation of electrical machinery, &c." C. J. Bax xu & C. H. 
Klink. May 19th, 

7,187. Electric heating devices." E. J. Bruwninc & F. C. E. Bos. 
May 19th. 

as “ Electric motors with reduction gearing.” C. A. Amr. May 

th. 


7,290. Systems for telegraphic and telephonic communication." J. H. 
Craus. May 20th. 

7,235. “ Apparatus for laying subterrancan electric wires or cables.” J. 
Lcwsow. May 20th. 

7,236. '' Electrical condensers.” M. A. Copp. May 20th. 


PUBLISHED SPECIFICATIONS. 


1915. 
International Electric Co., H. E. R. Roose 


3,590. ELECTRIC SIGNALLING. 
and R. G. le Noir. March 4th. 

6.3629. AUTOMATIC SIGNALLING ARRANGEMENT POR Tramway LiNES on Een 
Raitways. D. Samaia. April 28th. (Patent of Addition not granted.) 

6,469. CONTROLLING MECHANISM POR AUTOMOBILES. British Thomson-Houston 
Co. (General Electric Co., U.S.A.). April 30th. 

6,495. Rorary Fp MacNETS. Svenska Turbinfabriks Aktiebolaget Ljung- 
strom. April 30th. (June 92nd, 1914.) 

8,466. ELECTRICAL INSTALLATIONB, PARTICULARLY APPLICABLE FOR USS m 
Motor VEHICLES, Soc. Anon. des Etablissements L. Bleriot. June 8th. (July 
95th, 1914.) 

12,671. IMPULSE TRANSMITTERS POR AUTOMATIC TELEPHONE SvSTRwS. G. A. 
Betulander. September Srd. (January 26th, 1915.) 

198877 ELECTRIC Aro Lamps. J. A. Orange. September 10th. (September 
12th, 1914.) 

13.555. INCANDESCENT ELECTRIC Lamps. W. J. Hermges. September 23rd. 

14,881. Sparkinc PLucs. R. Colin. October 21st. 

16,614. MacNrro ELECTRIC GENERATORS. Etablissements de Dion Bouton 
(Soc Anon). November 24th. (June 17th, 1915.) 


17,333. Joint Boxzs ror ELEcTRIC CabLaS. W. Cairns & J. Steel. Decem- 
ber 10th. 


Breakdown of Governors in Hydro-Electrie Station, 
The importance of testing at frequent intervals the correct 
working of governor gear on alternators operating in parallel is 
emphasised by the report (in Z. T. Z.) of wholesale destruction in a 
generating station due to neglect of this simple precaution. The 
plant concerned was comparatively small, and consisted of three 
310 K v. A., 6700-volt, 60-cycle alternators, driven by Girard 
turbines t^rough elastic couplings, At the time of the mishap 
the machin:s carried thre«-quarter load, and the speed of water- 
flow in the 400-yard pipe line was only about 3 ft. per second, so 
that the plant was in no sense overloaded. The rupply system 
included a 1 000-k. v. A transformer, a 16-mile 20,000-volt trans- 
mission line, and 13 sub-stations, supplied from a dietriboting 
centre at 2600 volts. A very heavy short-cirouit on one of the 
gub-etation li es brought out the instantaneous circuit-breaker in 
the main distributing station, and the governors on the generating 
sets began to operate at once. Now tbe governors were operated 
by oil at 110 1b. per q. in., eupplied by an oil pump common to al! 
three machines, and though the governors acted satisfactorily till 
the generators were nearly unloaded, they then failed—partly 
owing to the oil pressure not being sustained, but chiefly owing to 
the leather cups on the control pistons being hardened and eeizing. 
As € consequence, the generator at the end of the oil pump line fell 
out of step with the others, double-fr: quency currente and pressure- 
surges were developed, and very extensive damage was done to 
generators and o-nnected ci'cuits before the time-relay breakers 
operated. It is unnecersary to detail the damage done, which con- 
sisted of numerous breakdowns and burn-oute. The important 
point ia that the leathers of oil-governor gear should be inspected 
and cleaned several times a year; the bronzs or cast-iron piston: 
themselves should be kept free from a hard crast which is apt to 
form on the u; only oil of the sams kind aud quality should be 
added to that already in the governing system ; and the correct 
working of the governors over the whole of their travel should be 
tested frequently, whilst the generators are in eervioe. 
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LINKING-UP. 


THE announcement made in our last issue, too late for 
editorial comment, that the engineers of Lancashire and 
Cheshire were actively developing a scheme for the purpose 
of interconnecting the principal supply stations of those 
counties, formed a most appropriate and well-timed sup- 
plement to the circular issued by the Board of Trade in the 
previous week. It showed that those engineers were fully 
alive to the possibilities and importance of the proposal, 
which indeed was not entirely new, but was brought within 
the scope of practical politics by the war, and they had 
anticipated the action of the Board of Trade by several 
weeks ; already they had divided up the area into districte 
and appointed sub-Committees to investigate the conditions 
obtaining in each district, and no doubt we shall shortly be 
in a position to report further progress. The immediate 
credit for the local movement is due to Mr. J. A. Robertson, 
of Salford, who, in opening the discussion on Mr. E. T. 
Williams's paper, outlined the policy which is now being 
puraued ; but the greater includes the less, and it, must be 
acknowledged that: the idea of interconnecting existing 
stations formed one of the fundamental and essential features 
of the more elaborate scheme described by Mr. 
Williams, to whom, therefore, the thanks of the industry 
are especially due. It is obvious that if each of the districts 
in which the conditions favour interconnection independently 
proceeds to carry out the policy, we shall eventually have a 
small number of organised areas in which the principle 
of mutual assistance and support is recognised and adopted, 
and then there should be far less difficulty in advancing 
further towards the national organisation so powerfully 
advocated by Mr. Williams—in fact, it amounte to com- 
mencing at the bottom and working upwards, instead of the 
reverse ; and that is the best way to erect a substantial and 
enduring edifice. 

A suggestion has been put forward by Mr. Williams that 
the Council of the Institution of Electrical Engineers, in 
view of. the trend of opinion disclosed by the discussions, 
should take energetic action towards the development of the 
scheme, and we cordially endorse this view. Whether the 
matter be held by some to be of a “ political" nature, or by 
others to involve grave difficulties," we care not a jot; 
we are at war. This is no time for mincing words or 
splitting hairs; there is general agreement amongst the 
members of the Institution that the co-ordination of our 
electricity supply undertakings ought to be carried out; 
the Board of Trade is anxious to see it done ; the engineers 
themselves —a8t any rate, in one area—are pushing on 
with it; and the Council, which is armed under the 


" Memorandum of Association with the widest, possible powers 


to take any lawful action in respect of legislative or industrial 
matters which may conduce to the advancement of the 
applications of electrical science, in 1914 pledged itself to 
take such action. Here is an excellent opportunity for the 
Institution to take the lead, which, at the outbreak of the 
war, was passing to other hands. There may never be 
guch another opportunity for it to regain the prestige which 
it has lost, and to demonstrate its ability and determination 
to act with promptitude and energy. 

We do not suggest that the Lancashire and Cheshire 
movement is in need of assistance ; we are thinking rather 
of the districts in which no action has yet been taken, but 
which offer similar possibilities, and only await the initia- ' 
tive. The Council might well communicate with the Board 
of Trade, and undertake to organise conferences in those 
areas, with a view to carrying out the Board's proposal. 
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Most of us are agreed that in 
the future we should give British 
engineering manufactures a very 

| decided -preference when the expen- 
diture of British public money is involved. What- 
ever the national policy may be, the municipalities 
will have to be prepared to reckon with the anti- 
enemy feeling of the community for a time. But 
what about that vast number of semi-public under- 
takings owned by companies and by private parties 
whose transactions need never be divulged to the 
public gaze? Can these—railways, collieries, mills, 
factories, &c.—be relied upon to patriotically sup- 
port home industries if the Teuton, with his wily 
way, extends the tempting bait? If we were to 
judge from what occurred in pre-war days we might 
despair of reformation in connection with the policy 
of some of these concerns. Consider the case of 
British. collieries—what a tale could be unfolded 
regarding the installation of German plant! What 
chances the British electrical manufacturer has been 
deprived of by the readiness of owner and adviser 
to buy elsewhere! But autres temps, autres 
moeurs, and we will indulge the hope that directors 
and shareholders, owners and advisers, will see that, 
'as we have pointed out in another case, German 
cheapness may be purchased at too high a price. 
Pending the declaration of anything definite in 
regard to a national policy in this connection, we 
must have faith in the loyalty and determina- 
tion, and the educational influence, that individual 
engineers and organisations can exercise. But 
among the signs of the times which are very wel- 
come is the example of the Oxcroft Colliery Co., 
Ltd., which is giving out its contracts upon the 
distinct understanding that the company, firm, or 
individual to whom they are sent is not in any way 
under the influence or control directly or indirectly 
of any German, whether naturalised or otherwise, 
and that none of the pavments or profits arising from 
the execution of the contracts will pass into the hands 
o: Germans as shareholders, partners, or otherwise. 
In all probability as time passes we shall hear of all 
kinds of efforts which private concerns are prepared 
to make in order to secure the benefit of their con- 
tracts to British firms and British. investors. 
Oxcroft decision will be difficult to apply, for it will 
not permit even a small proportion of the capital to 
Le held by any naturalised or unnaturalised German, 
nor may the business be even indirectly influenced 
or controlled by anybody of German taint. The 
Oxcroft spirit is willing and most commendable, but 
perhaps it will be found that the flesh is weak. Such 
a sweeping decision must. however, make the blood 
of the purely British electrical and engineering firms 
fiow fast in their veins! | 


Support Home 
Industries. 


THE chief feature in the market 
for pig lead in recent weeks has been 
the fact that the authorities came to 
the rescue of consumers by placing at their dis- 
posal in the open market large quantities of metal 
that was held under their control out of the supplies 
that came from Australia and Spain. Consumers who 
had run rather short of stock thus availed themselves 
pretty freely of this opportunity of replenishing in 
a constantly falling market, under well sustained 
offerings from that quarter. Some thousands of 
tons were thus taken care of for prompt delivery. 
Prices fell to about £31 7s. 6d. a ton, but there has 
been since some recovery with a very irregular 
tendency, while offers of Government lead have 
come to a standstill. 

The action of the Government came rather as a 
surprise to consumers and dealers. who undoubtedly 
under-rated the importance of this factor. Appar- 
ently the anthorities were not immediatelv in need 
of the metal disposed of. but the fact remains that 
considerable avantities continue to be absorbed 
for war munitions, «o that it is rather doubtful 


Lead. 


The 


whether experience will repeat itself in that respect. 
However, it is generally assumed that developments 
are for the time being in no small degree subject to 
the policy pursued by the authorities, who, more- 
over, seem resolute in keeping down prices. Indica. 
tions are now towards a further recovery, although 
no important developments are looked for, this view 
being based on the assumption that consumers have 
been recently pretty well filled up, while export 
trading has remained almost a negligible quantity. 
as licences are difficult to obtain. The withholding 
of permits for months past is largely accounted for 
by the fact that allied countries have begn enabled 
in the last few months to fill their requirements 
direct from producing centres, such as Spain and 
Australia. The importance of the London market. 
therefore, as an international centre is nothing like 
what it used to be. 

The receipts from Spain have this year fallen 
off, and they are likely to continue comparatively 
light. During the first quarter of this year, 
France imported no less than 21,500 tons, or about 
14,000 tons more than in the previous year, the 
great bulk of which came from Spain. It is difficult 
tc form any idea of the true merits of the position, 
while there are no reliable particulars having regard 
to the progress of production, yet it is probable that 
in view of the abnormally high prices, operations in 
most mining districts, except Spain and Mexico, 
have been well maintained. The price is now in the 
neighbourhood of £32 for near delivery. with for. 
ward metal at a discount of about 12s. 6d. a ton. 
Whereas the two extreme points recorded in the 
past year were £18 6s. 3d. and £30 5s., the price this 
year rose as high as £36 10s., in spite of the new 
regulation. There is certainly plenty of lead to go 
round without resort to importations from America. 


where prices still stand at a very high level. 


As the war continues the position 


The in the wire-drawing industries, par- 
Wire-Drawing ticularly in the copper section, m 
Industries. common with most other controlled 


trades, appears to be experiencing 
increasing difficulties as regards supplies of raw 
materials. While wire manufacturers do not by any 


means expect their trade to be immune from. the 


difficulties under which other industries are labour- 
ing at the present time, there appears to be some 
just cause for complaint at the somewhat loose 
manner in which the Government is handling the 
freight problem in regard to the supplies of raw 
metals, particularly copper. 

Whereas, on the one hand, the demands from the 
Government upon wire manufacturers for goods are 
practically unlimited, and tend to increase as time 
goes on, the supplies of raw material, the delivery 
of which now depends entirely upon the authorisa- 
tion and good organisation of the Government, be- 
come more lean and precarious every day. 
department under the nominal contro] of the Minis- 
try of Munitions, which was instituted for the pur- 
pose, among others, of ensuring manufacturers a 
necessary supply of copper, &c., when the freight 
difficulties otherwise threatened a stoppage of sup- 
plies from the normal source, has hardly come up to 
expectations, and, in most cases, where manufac- 
turers have appealed to this department, they have 
obtained no satisfaction or sympathy. 

The Government officials, n Leni do not suff 
ciently realise the gravity of the situation, which 
threatens a serious curtailment of output by wire 
manufacturers in the near future unless a mort 
sympathetic attitude is manifested towards the viti: 
needs of these trades. It is not improbable that the 
Minister of Munitions, personally, has not beer 
made sufficiently to realise the gravity of the situ- 
tion: in which event, ah explanation from the High 
Conductive Copper Association would, perhap: 
prove of considerable weight towards instituting a£ 
improvement in the situation. 
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ELECTRIC VEHICLE PROGRESS. 


THIS year's annual meeting of the (American) Electric 
Vehicle Section of the National Electric Light Association 
—our old friend the Electric Vehicle Association of America 
under a new guise—was held in Chicago during the fourth 
week in May, and judging by the shoal of papers and reports, 
for which we are indebted to the Association and to Mr. 
Jackson Marshall, secretary of the Section in question, it 
appears to have been as prolific as usual in these matters. 

As mentioned previously in our pages, the Electric Vehicle 
Association recently affiliated with the N.E.L.A., and its 
annual proceedings now constitute a Section of the annual 
convention of the larger Association, which incidentally has 
increased its membership by 948 new members through the 
amalgamation. 

Some of the Committee reports of the Section are of con- 
siderable intetest to engineers on this side ; one of them dealing 
with federal and municipal transportation, which recalls 
Mr. Ayton’s paper before our own Electric Vehicle Com- 
mittee last year, contains a comprehensive survey of this 
particular class of transport service, referring particularly 
to fire, ambulance, street cleaning and postal uses. As 
regards the last-named branch of vehicle work we cannot 
claim much progress in this country, but in municipal circles 
there appears to be evidence of a growing interest in the 
“ electric," which promises well for the future. We notice 
in the report a view of the G.V. electric street-watering 
vehicle in use at Blackpool (which, by the way, our American 
friends refer to as a suburb of London" !); 60 of these 
vehicles are stated to be in use in American and European 
cities. Judging by the somewhat dangerous economies in 
scavenging and street watering which many of our muni- 
cipal authorities are stated to be practising at the present 
time, owing to shortage of horses and men, an opportunity 
has undoubtedly arisen for introducing modern labour-saving 
street appliances, amongst which the battery-driven vehicle, 
in view of the conditions, should take a leading position. 

A brief reference occurs to battery-driven road-rollers. 
Somewhat similar motor-operated rollers are stated to have 
been used with great success in the Middle West, served 
with energy from central station lines by means of flexible 
cable. | 
Ons the subject of postal vehicles, it appears that the 
* electric” has been specified by the Chicago authorities, 
while both the Boston and New York Postal Departments 
have fleets of 2-ton and other vehicles in service ; the battery 
exchange system is in use in both cities, and some of the 
New York trucks are kept in service practically day and 
night, only returning to the service station for two 15-min. 
periods each 24 hours to change the batteries and drivers. 

Another report dealing with insurance shows that an 
effort is being made to obtain regular preferential treatment 
for electric vehicles, and that special reduced rates are 

being accorded by various companies, The difficulty appears 
to be that the vehicle user does not make a point of deal- 
ing with the companies offering preferential rates. 

A joint report of Committees dealing with operating 
records, garages, and rates presents some graphic illustra- 
tions of data already established regarding the cost of 
operating electric vehicles, energy consumed for charging 
purposes, and garage space required for various sizes of 
vehicles, together with a chart showing an analysis of the 
cost of garaging commercial electric vehicles. 

The cost data summarised in Curve No. 1 (psge 641) 
are derived from the Electrical World investigation of groups 
of installations, published in May last. 

Curve No. 2 (page 641) is based on the experience of a 
number of electric vehicle operators, and will, it is hoped, 
serve as a means of definitely establishing the question of 
rate-making for normal energy supply. 

The detailed analysis of garaging costs will, no doubt, be 
useful for reference in this country, although the actual 
figures have only a comparative value. The total costs 
for garaging electric vehicles per month are given as 
follows :—Capacity, 700 Ib., $37°8; 1,000 lb, $128; 
2,000 Ib., $47°9; 4,000 1b., $6011; 7,000 lb, $709; 
10,000 Ib., $81°1. | l 


One paper, on central-station promotion of electrical vehicle 
use, seems to indicate that station engineers have adopted a 
non-committal attitude on the question up to now, and, 
further, points out the serious competition of the petrol 
pip and freight vehicles, the latter, in particular, 

aving to be faced as soon as the abnormal export. business 
falls away. The author, Mr. W. P. Kennedy, however, 
believes that the electric vehicle would unquestionably 
obtain the preferenc: if a flat price pər annum were offered 
for garage service covering upkeep and maintenance in 
constant workiog condition. i 

A paper on greater garage service, by Mr. Salvat, 
deals, in breezy laaguage, more especially with the grievances 
of the Chicago garages and the misdeeds of the electric- 
vehicle manufacturers, who, according to this writer, are 
playing into the hands of the gasoline car makers. This 
paper gives one a glimpse of tlie human nature side of 
business, and is well worth reading on that account alone. 

A piper on battery service, by Mr. Wagoner, refers 
to the Hartford Electric Light Co.’s battery service syatem, 
some particulars of which have already appeared in our 
pages ; it appears that the General Vehicle Co. co-operated 
in establishiag the system—in which an essential feature is 
the purchase of electric power by the mile run - and 
ha: since established similar service in Spokane, Boston, 
Baltimore, Harrisburg, San Francisco, Los Angeles, Wor- 
cester, Fall River, and Wichita, while many other cities are 
prospective users. 

A paper on the electric passenger vehicle problem, by Me. 
Chalfont, is a plea for a more rational understanding of the 
present scope of this type of car. The author points that 
the electric passenger car is capable of performing fully 95 
per cent. of the demands mide upon the gasoline car, but 
that little 5 per cent. stands up in the sky like a steeple on 
a church,“ and is responsible for the sale of a million gaso- 
line cars a year. The writer proceeds to show that this 
small percentage represents problematical advantages, and 
to demonstrate how users can be educated as to the true 
state of affairs. 

Other papers deal with the industrial truck and ite 
troubles, and the relation of tires to efficiency, and all of 
them contain something of interest to electric-vehicle men. 


TILLING-STEVENS PETROL-ELECTRIO FIRE ESCAPR. 
Through the courtesy of Messrs. Tilling-Stevens, Ltd., 


of Maidstone, we are able to illustrate one of the pétrol- 


electric fire-escape ladders which they have supplied to the 
London Fire Brigade. | 

The Tilling-Stevens petrol-electric drive has been referred 
to on several occasions in our pages, but, we may point out 
that this equipment consists of a 40-H.P four-cylinder engine, 
direct-coupled, through a flexible coupling, to a generator 
which energises a series-wound motor, the latter driving 
the back axle through a propeller shaft and worm gearing. 
The generator, by means of simple switchgear, is used to 
supply the power requirements of the ladder for elevating 


_and training it, when not required for propulsion. 


The generator is capable of an output of up to 30 Kw., 
at speeds varying from 350 to 1,400 R P.M, and pressures 
varying from 0 to 300 volts; the machine has a falling 
characteristic, so that any increase in the current taken by 
the motor is accompanied by a corresponding reduction in 
voltage. Thus on the level the demand for current. is 
small, and the voltage high and favourable to high vehicle 
speed, while on an up-grade, opposite conditions prevail— 
the motor speed decreases, but the torque increases. 

The diagram on page 641 shows the whole of the elec- 
trical connections and controlling devices. 

Reveraibility is obtained by change in the direction of the 
current in the motor field through the controller-switch. 
The speed of the vehicle is controlled by means of the 
throttle-pedal in conjunction with the generator and motor 
field resistance. | 

The output of the generator can be reduced practically 
to zro by lowering the engine speed on the throttle and in- 
serting resistance in the field by means of a resistance lever. 


— 
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TILLING-SrEVENS PETROL-ELECTRIC Fire EsOAPE ; LADDER 
: EXTENDED. 

Forward movement 7 
of the lever canses 
the contact dram to 
cut out resistance 
until the full field is 
obtained, and further 
movement puts in 
circuit a graduated 
resistance which 
shunts the motor 
field. A two-way 
shunt switch enables 
the field winding to 
be connected directly 
across. the dynamo 
armature when it is 
required to supply 
current for the lad- 
der; when current 
is required for pro- 
pelling the vehicle, 
the shunt circuit is 
completed through 
the controller and 
motor field to the other side of the 
generator, and .in this position when the 
controller is iu the neutral position, the 
shunt circuit is broken. This prevents 
the motor from being started up sud- 


denly. 

When it is desired to operate the 
ladder, the controller is placed in the 
neutral position, the shunt changed over 
to the ladder position and the s P. main 
switch closed. This energises an elec- 
trical solenoid governor which regulates 
pressure to the desired voltage inde- 
pendently of the load. The PD. P. switch 
for the ladder motor circuit can then 
be closed and the ladder raised, elevated 
and trained by means of the motors and 
regulators contained in the base of the 
ladder turn-table. 

It may be of interest to record that 
the Tilling-Stevens petrol-electric vehicles 
have found extensive use with the naval 


PETBROL-ELECTBIC FIRE ESCAPE, SHOWING LADDER TURNTABLE. 


and military servicees for running searchlight projec- 
tors, operating travelling workshops and for signalling 
purposes. They have also been employed privately for 
operating arc-welding plants, supplying temporary lighting 
and in connection with cinematograph apparatus. In view 
of the above list of uses, it is almost unnecessary to add that 
a self-contained travelling petrol-electric combination of 
the type mentioned is invaluable for many industrial appli- 
cations, when its utility as a goods carrier and for haulage 
is also taken into account. 

In conclusion, we may add that Messrs. Tilling-Stevens 
are also builders of an “all-electric” chassis, of the indus- 
trial type, suited for loads of 3 to 4 tons, and to run 30 or 
ES miles on one charge, at a speed of 10 to 12 miles an 

our. 


ARMSTRONG - WHITWORTH ROAD TRAIN FITTED WITH 
THOMAS TRANSMISSION. 


It may be remembered that a few years ago a road train 
was designed by a French engineer, Colonel Renard, and a 
number of road trains were constructed in this country under 
his patents. A mechanical power shaft ran throughout the 
length of the Renard train, and provision had to be made 
for overcoming the unevenness of the drive, due to the 
varying angles at which the vehicles might be placed in 


relation to one another when moving on uneven surfaces, 


and turning corners. This necessitated the use of spring 
drives, universal joints, and numerous bearings, all of 
which made the system complicated, costly, inefficient and 
unreliable. | l 

A few years ago a German firm, Messrs. W. A. Th. 
Müller, placed on the market a train which might be termed 
an “all electrical train.” In the Müller train the leading 
vehicle carried a powerful internal combustion-engine and 

„ ~ generator, from 
which current was 
transmitted to 
motors driving all 
the wheels of the 
train. Such a train, 
consisting of 1! 
vehicles in all, 
capable of carrying 
as much as 50 tons 
with axle weight not 
exceeding 5 tons, 
was shipped to Aus- 
tralia three years 
ago. 

The views we 
give relate to a train 
which is entirely 
the product of 
British brains and 
work. It was re- 
cently built by 
Messrs. Sir W. G. 
Armstrong, Whit- 
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worth & Co., Ltd., who, to avoid the disadvantages of the with only a portion of the power for a relatively small portion 
all mechanical and “all electrical” systems adopted the of the whole running time, it is comparatively light and cheap. 
PT | We have before us particulars of & non- 
stop 210-mile test with a gross load of 30 
tons, in which the train illustrated put up 
& record of 77-ton miles per gallon of 
petrol and this in spite of wet roads and 
10 hours' night travelling during the test. 
The train is now carrying loads of 25 to 
30 tons of the kind illustrated, the material 
carried being used in the construction of a 
large factory in the North. | 
It can be operated conveniently by two 
men, and in an emergency one man is 
sufficient. All the wheels are steered, and 
the facility with which the train can be 
backed out of awkward places or round 
corners is remarkable, the wheels following 
in the same track in either direction of 
travel. 
All the wheels of the leading vehicle are 
| braked by direct mechanical means in the 
ELECTRICAL CONNECTIONS, TILLING-STEVENS FIRE ESCAPE. ordinary way, whereas the brakes on the 


TYPICAL VIEWS OF A ROAD TRAIN FITTED WITH THOMAS ELECTRO-MECHANICAL TRANSMISSION. 


lectro-mechanical system k the 
‘Thomas Transmission." aid E ° EE REDE 
In previous issues of this paper we , 


have from time to time referred to the : i i 
Thomas system.; briefly it is a com- 2 2 
bination of an electrical with a me- f f 
chanical system of transmission, whereby » 2 
the power is transmitted partly elec- ; 3 
trically, but mainly mechanically. The 3 z 
portion of the power transmitted me- f £ 
chanically in the case of a road train 3 $ 
is confined to the leading vehicle, while j i 
the electrical portion is easily trans- ; : 
mitted to the d and controlled è 8 
from the leading vehicle. 
As in other applications of the Thomas ! Rated carrying Capacity of Vehicle in 1.000 ftu. Rated carrying Capacity of Vehicle in 1,000 w. 
system the electrical transmission is cnt Curve No. 1.—OPERATING COST OF Curve No. 2.—CHARGING CURRENT 
out on top drive; the electrical ap- ELECTRICAL TRUCKS, FOR ELEOTBIO TRUCKS. 


. paratus is used only when large tractive | | | | 
effort is required, i. e., when starting from rest, when travelling trailers are electrically operated by means of solenoids, the 
on bad roads, and when climbing grades, and since it deals necessary exciting current being controlled by a switch 
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within reach of the driver. By means of an electric 
controller, 15 speeds in either direction are provided. 

The train illustrated is equipped with an engine develop- 
ing 75 H.P., at 1,000 R.P.M. It will ran continuously at 
12 M.P.H. on ordinary macadam roads, and if the surface be 
extra good, can be speeded up to 15 M.P.H. 

On account of the large single-power unit, the efficient 
drive, and the relatively low tare weight, the fuel and other 
expenses of such a train will be very much less than that 
e das by a number of single lorries to handle the same 


In conclusion, we are indebted to the Thomas Trans- 
mission, Ltd., forthe foregoing particulars and views. 


ELECTROMOBILE DELIVERY VANS. 


Messrs. Electromobile (Leeds), Ltd., have recently con- 
structed two 15-cwt. delivery vans for Messrs. Boots, the 
well-known chemists, the general appearance of these 
vehicles being shown below. These are built with & 
similar chassis to that described in the ELECTRICAL REVIEW 
of March 8rd, last; the battery is of the Ironclad type, 
consisting of 40 eleven-plate cells, allowing a travelling 
radius of 40 miles per charge. 

Pedal resistance and drum control, operated by means of 
a lever underneath the steering wheel, are fitted. 

The vehicles have a speed of 14 miles an hour, and in 
addition to their expeditious delivery work, provide an 
excellent advertisement for Messrs. Boote, We may add, 
as tending to show the simplicity of operation of such a 


ELECTROMOBILE DELIVEBY VAN. 


vehicle, that the driver of one of them was able to commence 
his regular duties on the day after he ceased driving a 
horse-van. 


A BATTERY-DBIVEN RECRUITING VAN. 


Messrs. Drake & Gorham’s Manchester branch, some 
time ago, supplied ẹ standard Edison G.M. 2-ton electric 
vehicle to the Liverpool Corporation Electricity Department, 
and during the vigorous reoraiting rallies in connection 
with the Derby scheme, Mr. Dickinson, the city electrical 
engineer, had a special recruiting body fitted, as shown in 
our view, the vehicle being in regular use for evening recruit- 
ing marches. The battery supplies a number of electric 
lamps fitted inside the body to illuminate the lettering, and 
the result was a very effective appeal. 

The vehicle has now been in constant use on its ordinary 
duties for over a year, and has effected a very considerable 
economy in the cartage work of the department. It is 
employed largely in connection with mains extension work, 
and, in addition to the actual saving in the cost of 
carting (which, we understand, amounts on an average to 
between £7 and £8 per week), a further advantage is 
afforded by the reduction of time spent by gangs of men 
in reaching their work, as, apart from carrying the cable 


and other materials required, the car tra 


the mai 
men, labourers, and tools to the req locality with a 
minimum of delay. , 


Mr. Dickinson states that during the twelve months thai 
the vehicle has been in use, it has covered 10,000 miles at 
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LIVEBPOOL'S ELECTRICAL RBORUITING VAM. 


an average current consumption of 0:7 unit actual input 
to the battery. Repairs and replacements have been 
practically nil, so that the total operating costs have been 
extremely moderate. 


LEGAL. 


< Bw | COLBTON ELECTRICAL Works Co., Lip. 


At the Bristol County Court, his Honour Judge Stanger mades 
compulsory winding-up order in the case of this company. 

.. MR. HASLAM, who appeared on behalf of the peti- 
tioning creditors, Messrs. Haslam & Stretton, of Cardiff, 
said the facta stated in the petition were not dispated, 
and he thonght he was entitled: to the winding-up order 
asked for. A short time ago the company 
the largest oreditors, and asked them to sgree to the 

x petition being withdrawn, in order that the company 

might be wound up voluntarily. The company passed 

. & resolution for voluntary winding up, and appointed 

Mr. A. Collins as liquidator on May 23rd. They stated 

that, provided that course was agreed to, outside people 

would provide a sum sufficient to pay 138. 6d. in the 4. 

His clients felt that if they got 12s. 6d. in the £ it woald 

be as much as they . He did not withdraw his 

petition, though he thought the matter was one for the oreditors 
to consider. 

Ma. WEATHERLY, who appeared on behalf of the ih eth rar anid 
that assuming that the. meeting alluded to was regularly called, 
and assumiog that 12s. 6d. in the £ was guaranteed, he would 
support the petition for compulsory winding up, on the simple 
ground that the assets would realise more than the liabilities, 

Mr. TAYLEB, who represented the company, said the position of 
the company was this: The Simplex Conduit Co. claimed aboat 
£500. They issued process, got jadgment, and put in an execation, 
which enabled them to reduce their claim to about £90. In view 
of what the Simplex Co. did, his cliente sought the protection of 
the Court, and the Official Receiver was appointed liquidator to 
protect the assets. When the largest creditors were 
with a guarantee of 128. 61. in the £, on condition that the present 
petition was withdrawn, it was in the interest of the creditors that 
the application should not be proceeded with. If his Honour would 
not dismiss the petition, he suggested an adjournment, so that the 
matter could be further discussed. If the assets were worth more 
than 208. in the , the creditors would be paid in full The com- 
pany had got into its present position simply because it could not 
collect ita debts. 

Mr. WEATHERLY contended that it was just one of those casee 
which ought to be investigated by the Court. From the figures 
supplied to him by the Official Reoeiver, the assets, which hed 
already realised £420, were likely to yield £960 to meet liabilities 
of £797. 

His Honour made the order aeked for. 


VicTOBIA FALLS AND TRANSVAAL POwER Co. v. VAN BREDA. 


ON April 10th, in the Transvaal Provincial Division of the Appes? 
Court, Mr. J astice Bristowe allowed the appeal of the company 
from a decision of the magistrate, who, while finding that there 
was serious and wilful misconduct on the part of the defendant, 
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awarded £500 as compensation for his death. Van Breda was an 
electrician, admittedly experienced and competent, employed at 
Rosherville station, and he was killed on April 18th, 1915, by an 
. electrical discharge at one of the transformers. Mr. Justice 
Bristowe, in reviewing the matter as considered by the magistrate, 


said that the magistrate was not entitled to infer, in face of 


evidence to the contrary, from the mere fact that a permit was 


signed, that the deceased in entering a live cubicle was acting 
with the knowledge and approval of Powell, the foreman ‘electri- 
cian, Until the permit had been shown to the deceased and he 
had signed the declaration he could not know that the cubicle was 
dead. The fact that there were breaches of the regulations by 
other officials‘ did not prevent the act of the deceased being so 
regarded. While one had the fallest sympathy with the defendant's 
wife and young child, one was not entitled to stretch the law in 
his favour. The appeal must be allowed, and the judgment altered 
to one of absolution from the instance, and the appellant would be 
entitled to costs in both Courts, The other jadges concurred, 


A WaALFORD Bovis "OvEgRDOSR." 


A TAILOR'S presser has been awarded £25 damages against 
* Doctor” Walford Bodie. Deféndant was giving one of his 
entertainments at the Gaiety Theatre, Birmingham, and -plaintiff 
took hold of the handles of the battery, under the defendant's 
assurance that he would come to no harm. He was thrown to the 
ground, and became unconscious for a few seconds, the audience 
laughing all the Hya The County Court Judge said that 
plaintiff hai suffered from ań overdose of the current, A man 
who had a battery like that, and represented to the audience that it 
was safe, should exercise a high standard of care to keep the 
current under control, and see that no harmful resulta happened, 
He had not done that in this case. Stay of execution was granted. 


THE EFFECT OF VACUUM FUSION UPON 
THE MAGNETIC PROPERTIES OF IRON.“ 


By TRYGVE D. YENSEN, 


IN & number of articles during the last two years the writer has | 


described the remarkable magnetic properties obtained by melting 
electrolytically refined iron in vacuo. It has been shown that it is 
possible by this process to obtain magnetic permeabilities as high 
as 50,000, accompanied by hysteresis losses of + to 4 those of the 
best commercial transformer steels in use at the present time. The 
question has naturally arisen : What effect will the vacuum treat- 
ment have upon commercial grades of iron? In order to answer 
thís queation, one of the purest grades of commercial fron obtain- 
able was seleoted for an investigation; this iron was made by the 
open-hearth prooess according to the most approved method. 

Test pieces were prepared from the iron as it was received from 
the manufacturer, and others were prepared from the iron after 
its being re-melted in vacuo. These test pieces, before the final 
testing, were annealed at 1, 100 C. in vacuo, and cooled at the rate 
of 30* C. per hour to room temperature. 

The results obtained are given in the accompanying table and 


Magnetizing Force, H,- Gilberts per cm. (Upper Curves) 
0 25 50 15 100 125 150 


Pure Open Hearth Iron 
Same. Remelted in Vacho 


-1 0 1 2 3 4 5 6 1 8 
i Magnetizing Foros. H, - Gilberts per cm, i 


Fic. 1.—MAGNETIC Test CURVES OF PURE OPEN-HEARTH IRON 
AS RECEIVED AND AS RE-MELTED IN VACUO, 


in fig. 1. It is seen that the vacuum treatment has increased the 
maximum permeability from two to three times, and decreased the 
. hystereais loss by a corresponding amount. For the sake of com- 
parison, there have been included in the table results previously 
obtained with electrolytic iron—with and without. additions of 
silicon—melted in vacuo. This comparison shows plainly that 
nearly as good resulta are obtainable with pure open-hearth iron 
as a base as with the pure electrolytic iron. 


* From Metallurgical and Chemical Engineering. Abstract. 


+ A similar improvement has been obtained with Swedish 
charcoal iron, 


~ 


As far as the chemical analysis is concerned, it is difficult to 
point out any material difference between the open-hearth iron 
before and after the vacuum treatment. Only as far as the CO 
and CO; gases are concerned it may be stated that there has been 
a material reduction by the vacuum treatment. Density testa 
showed very slight differences between the treated and untreated 
iron, but the density of the vacuum-treated iron was in every case 
found to be higher, the average difference being about. 0°] per 
cent, ' 

Photomicrographs show that in the untreated iron, while it is 
remarkably free from slag or other impurities such as are generally 
met with in commercial iron, there appear a large number of 
minute spots, evidently cavities caused by dispelled gases. The 
vacuum-treated iron is practically free from such cavities, and the 
crystals of the treated iron are much larger than those of the 
untreated iron. | 

The results seem to indicate that the purer the iron the larger 
are the orysta's. Previous results also point towards a possible 
connection between high magnetic permeability and large crystals 
when comparing irons of the same general composition and having 
received the fame mechanical and heat treatment. It may be a 
question, however, whether magnetic permeability has anything to 
do with the orystal size, as it may depend solely upon the purity 
of the iron. In favour of this contention may be cited the fact 
that when pure iron has been annealed at temperatures above 
900? O., followed by slow cooling, the resulting crystals are much 
smaller than after annealing at or below 900°, and yet the magnetic 
permeability is generally increased by annealing at the higher 
temperatures. 

From these facts and indications the only safe conclusion that 
may be drawn' is that the open-hearth iron has been purified by 
the vacuum treatment to a degree not obtainable by any ordinary 
prooess of manufacture ; and, furthermore, that this purification 
has resulted in marked improvements in the magnetic properties. 
Together with the results previously obtained with Swedish 
charcoal irons, these results show definitely that it is possible to 
obtain magnetic properties with commercial grades of iron by 
vacuum fusion that are comparable with those obtainable with 
electrolytic iron. 
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Open-hearth iron, as . Machined from g- in. rod. Annealed at 
1 E ' 
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i | 


M ENT 


. Rod 


7,380 10,000, 1,250| 2, 710 — | 5,550 ara e 83 10 | 10°16 
Open-hearth iron re-melted in vacuo, annealed at 1,100 C. 
, 3 i | | y 
Ro 14,180! 8.500 18,25 6.350 1,080 | 2.190 8.700 12,900 387 40 oe 
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Electrolytic iron melted in vacuo, annealed at 1. 100 C. Ca 


Rod 5.800 000} 25,600 T 707 
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Electrolytic iron, with 0°15 por ocni S melted in vacuo, annealed at 
9 0 
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Electrolytic iron, with 80 per cent. Si melted in vacuo, annealed at 1, 100 C. 
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Russian Electricity Tax,—A meeting of the Indirect 
Taxes and Monopolies Committee was held on May 13th, with 
A. I. Nikolaienka, Assistant Minister of Finance, in the chair. 
The tax on electrical energy was considered. According to the 
scheme of the Minister of Finance, it was proposed to put a tax on 
electricity used for lighting and for industrial purposes, the 
general tax for private lighting to be at the rate of 4 copecks (1d.) 
per Kw.-hour, and that for street lighting 1 oopeck (Id.). 
Energy for industrial purposes is to pay 2 copecks (3d.), and for 
certain auxiliary industries } copeck (half-farthing). The repre- 


‘sentatives of industry said that to put a tax on electricity used for 


industrial purposes might very prejudicially affect the development 
of the country's productivity; but most of the Committee, 
including Profs. Bernadsky, Migulin and Tugan-Barsnopsky, found 
such a tax to he quite admissible if moderately applied, the more 
so as such an indirect tax would be transferred by the producers 
to the consumers, Prof. Migulin raised the question of the 


monopolisation of the production of electrical energy. It was 


decided to submit this important question to a Special Financio- 
Economic Committee, The Committee approved the project of the 
new law. 7 Ss 
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THE ELECTRIC LIGHTING OF. SMALL . 
TOWNS. n 


By H. N. MUNRO. 


[E 


n — — 


(Abstract of paper read before the JUNIOR INSTITUTION OF 
1 page ENGINFERS.). . | 
THE idea is prevalent in the lay mind that an electric under- 
taking will not pay unless developed on a large scale, and 
that to attempt to put down an electric generating etation and 
vide electric light and power in a place of less than 10,000 
mhabitants is to court disaster. This impression is entirely 
erroneous; villages with populations as low as 500 have found 
that it is a. profitable venture to fellow the times and use 
electricity in place of oil or gas. These concerns are not only 
self-supporting, but they manage to yield dividends of 24 to 
6 per cent., and sometimes more after a year or two of work- 
ing, some of the more successful yielding 10 per cent. after a 
few years. It is, of course, essential that such concerns 
should be most economically run in order to keep expenses 
down and, at the same time, to maintain a reliable and effi- 
cient service. | 

It is well to bear in mind when contemplating the promotion 
of any such schemes that there will always be a certain 
amcunt of local opposition: which must be overcome. 

In opening up negotiations, the best plan is to interest and 
obtain the support of two or three prominent residents in the 
place, these preferably being tradesmen or members of the 
ictal governing body: The next thing to do is to call a meet- 
ing to which all interested are invited. Prior to this, a judi- 
cious distribution of literature stating the case for electricity 
will arouse interest sufficient to ensure a good representative 
attendance at the meeting, when the objects and scope of the 


undertaking can be clearly explained. E 

. Assuming that the support of the inhabitants is assured, it 
will now be necessary to ascertain how far the local authori- 
ties and governing bodies máy be expected to favour the 
scheme officially. This is most important. ^ Assuming that 
consent is given by the governing bodies concerned, the 
formation of a company can be proceeded with immediately. 
There are many schemes of this nature working without any 
Provisiona! Order. The obtaining of a Provisional Order is a 
lengthy and often an expensive matter, and it places on the 
undertaker many ‘responsibilities. The only substantial 
benefit to be got from it is permission to break up roads and 
streets for the purpose'of laying cables, and also the securing 
of compulsory wayleaves; the breaking up of roads is unneces- 
sary, as all mains are run overhead, and wayleaves are not 
very difficult to obtain when the support of the residents in 
the place is given to the undertaking. Furthermore, the Pro- 
visiohal Order does not convey a monopoly of electric supply 
to a company as is commonly thought, since the local authori- 
ties can give their consent to any other undertaker to provide 
ait electric supply. 


- If at all possible, neighbouring villages should be induced . 


to fall in with the proposals, and these should be grouped 
together, as this will be found to reduce costs per unit and 
management. expenses, besides being conducive to more efti- 
cient service. | 

The company should be well supported locally if it is to be 
successful, and the majority of the shares should be held by 
the inhabitants of the locality. The articles of association 
should contain .clauses relating to the selling of fixtures, 
wiring of premises, and extent of supply in order to give the 
company full scope for extension. The company should start 
with full capital and entirely free from all obligations and 
loans. If sufficient money cannot be obtained at the outset 
to purchase outright all plant, &c., arrangements can some- 
times be made by which contractors will agree to accept 
shares in the company as part payment. 

For a small town of, say, 5,000 inhabitants, a sum in tbe 

neighbourhood of £4,500 is necessary to provide plant and 
mains. A good average figure for load per 1,000 of population 
is about 12 Kw., and the town under consideration will there- 
fore require plant able to generate some 60 Kw., which, at an 
average figure of £35 per KW., gives a sum of £2,100 for 
plant alone. A substantial brick and galvanised iron building 
may cost in the neighbourhood of £400, giving a total of 
£2,500 for plant and building. ; 
In such a town as is here discussed, a mains length of four 
miles is a fair figure to take. This. carried on wood poles 
With bare copper conductors at 230 volts on the direct-current 
two-wire system. would cost approximately 4400 per mile, 
waking a total of. £1,600 for mains. This would include ser- 
Vices, protective apparatus, and house meters. A sum of £50 
sheuld be suttieient to cover legal expenses. 

The odd amount of £350 should cover contingencies, thus 
bringing the capital, in round figures, to 44.500. Full powers 
should be obtained when the company 1s formed to increase 
the declared capital, if necessary, bv a sum of, say, £1,500 
to cover the cost of future extensions, &c. 

An average number of 90-watt lainps per house or shop 
being assumed. the estimated possible load can be arrived at. 
For residential districts 60 per cent. of the estimated possible 
load may be taken as the maximuin load on the feeders, and 
for shopping areas a percentage of 80. The next step is to 
divide the area into districts, each served by a feeder. The 
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be contained in cast-iron weatherproof boxes, and mounted 


from contact with t 
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feeder termination point should be as near the power station 

same time should be centrally situated 

in the distrjct. . | 
The distributors should be as few as possible, and each one 

racticable. 

e adequately fused, 

The fuses. 


Each feeder, at its termination, should 


high up on the pole, ; : 
Post Office t apapa or telephone lines must be protected 
i e power lines by guard wires. At the 
station end of each feeder is a lightning arrester.  - 


While most of the overhead work of this nature is carried 


. out with weod poles, such as are used by the Post Office for 


tclegraph lines, stcel poles are occasionally used, presenting 
& better appearance. They are, however, about three to five 


times as costly as wood poles, are more difficult to erect, and 


cost more for maintenance than wood poles. Good wood poles 
well creosoted should last from 25 to 30 years, and under ordi- 
nary conditions require very little maintenance. Light poles 
used for carrying very small conductors along a straight route 
are from 22 to 30 ft. long, and about 6 in. diameter at top and 
9 in. diameter at the bottom. For medium conductors poles 
are used about 25 to 35 ft. long, 8 in. at top, and about 10 in. 
at the butt. Stouter poles are used for heavy conductors aud 
for corner or terminal positions where heave strain is 


encountered. 


For supporting the line, either wood or iron arms are used. 
or malleable cast-iron brackets. The insulators used are 
similar to those adopted by the Post Office on telegraph linea. 
Ironwork should be well galvanised, and all exposed seren 
portions should be coated' with a tallow mixture. Poles and 
other woodwork should be well creosoted or impregnated with 
some preservative material, and poles or arms, when drilled 
or cut in any way after impregnation, should be treated with 
a coating of hot tar or other preservative solution at th. 
parts affected. 

The plant for a power supply in a large city bas to he 
supremely efficient; cost is, to a certain extent, a secondary 
censideration. The small plants with which this paper is 
concerned are dependent, to a great extent, on low initial onst. 
Superlative efficiency is net required, but the plant must be 
reliable, strong, and simple to- work, .as ekilled drivers and 
attendants are not readily obtainable in small places. 

The type of plant largely depends on circumstances. If 


good coal is cheap, and plenty of water is obtainable, a self- 


contained steam plant is worthy of consideration. Some 
types of this plant are exceedingly efficient and  possesa a 
comparatively high overload capacity. With careful attention 
stand-by losses can be kept low. A suitable steam plant may 
ve obtained for about £9 to £10 per B.. p. The average space 


required for a small town station is about 7 or 8 sq. ft al 


floor space per B.H.P. The fuel consumption of such engine 
ranges ardund 4 to 54 lb. of coal per unit generated. 

The gas engine and producer is a popular plant, and can 
be run very economically. Stand-by losses are not very great: 
cheap fuel can be utilised, and an abundant water supply is 
not necessary. It pays to use a fairly good anthracite coal in 
the form of peas. This ensures a clean gas being generated 
comparatively free' from ter, and reduces cleaning costa. 

An efficient horizontal gas plant consumes about 2 to 21 lb 
of anthracite per unit generated; and the cost, including pro 
ducer plant, averages £8 to £9 per B.H.P. 

Oil engines are an extremely satisfactory plant to deal with. 
provided they are well chosen and attended to fare The 
crude-ofl engine is most frequently met with in small power 
stations for this work. This plant costs in the neighbourhood 
of £8 per B.H.P., and consumes about 1j pints of crude oi! or 
paraffin per unit generated. The space occupied is about the 
same as that of a steam plant of the same rating. 

Shunt-wound generators are used, controlled by a shunt 
With low-speed 
engines a belt drive is usual, while direct coupling is reso 
to in case of high-speed engines. A booster is used in & 
tions where a battery is installed. , , 

In such installations as are here considered the plant dumng 
the day has but little load to provide for. A reliable battery 
of adequate capacity should be installed. The maintenance 
of the battery is very important, and is usually undertaken 
by the suppliers under a maintenance contract. 

A deciding factor in these schemes is the cost which must 
be borne by the householder in order to be able to use elec 
tricity. Unless it is absolutely cerfain that the arrangement 
i3 a sound one, free wiring should not be undertaken; it i. 
better to have a small number of consumers entailing ver 
little expense than a large number whose wiring has to b 
supplied at a heavy cost. A very satisfactory job can be 
carried out in wood casing at a cost of about 12s. per point. 
It is a very good plan for the company to have a separate 
department for the sale and hire of fittings. A meter rent 
of about 4s. to ds. per annum is charged. A penny-in-tbz 
slot meter is used in some places for the poorer class | 
consumer. 

The disadvantage of the meter system is that a man mua 
be employed to read the meters. The great advantage of ile 
meter is that the station engineer can obtain valuable n 
which are indispensable to a progressive undertaking, and tb 
consumer can see what units are actually supplied and charge: 


for. . 
The method of charging by contract presents little or © 
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difficulties in the way of operation. It requires no meter 
reader and no meter, and involves less clerical labour. It 1s 
open to the objection, however, that no records are available 
of each consumer's actual consumption. Of the two systems, 
the author favours the charging by meter. The lainps mostly 
used are 15, 20, and 25-watt, and an average of 12 lainps per 
building may be taken. 

In a town of 5,000 inhabitants a reasonable installation to 
expect is in the neighbourhood of an equivalent of 1,000 lamps 
of 90 C.. each for the first year's working. In a well- 
managed place this should easily be about doubled during the 
second year. In a great number of these small places gas or 
oil is the only illuminant, the gas being sometimes as high 
at 6s. or 7s. per 1,000 cu. ft. Electrical energy may be sup- 
plied up to 8d. per unit, 6d. being a good average to take, 
which compares favourably with gas at 3s. 6d. per 1,000 cu. ft. 
—a very low rate for a small town. 

It is usually possible to enter into a contract with the local 
authorities for the electric lighting of the whole or part of 
the main streets; a reasonable price for this is about £3 per 
lamp per annum. While in many cases a dividend is yielded 
as the result of a first year’s running, it would be unfair to 
base one's estimate of working on this year. In the second 
year the scheme has had a good chance to develop, and may 
be reasonably expected to be running normally. 

The private lighting may be taken to comprise 1,800 20-watt 
lamps, the public lighting 100 3/40-watt lamps. The follow- 
ing figures are based on these assumptions :— 


Expenditure. £ s. d. 
68,040 units at 1d. ... p tomes p à 943 10 0 
Management expenses... in sss X" 525 0 0 
"Total expenditure £508 10 0 
Revenue. £ a. 
Private lighting—28,800 units at 6d. per unit 720 0 


d. 
0 

Street lighting—100 lamps at £3 cach per 
annum ES $8 sae i: .. 3800 0 0 
150 meter rents at 5s. each per annum is: 38 0 0 
0 


£1,058 0 


The profit is therefore £950. Of this amount £1,500 deben- 
ture or preference shares will absorb their dividend of 5 per 
cent., totalling £75. The balance of £175 remains to satisfy 
the ordinary shareholders and any reserve or other fund which 
is contemplated. A dividend of 5 per cent. can be paid on 
£3,000 ordinary shares, leaving the sum of £25 to be placed 
io reserve. | 
_ The foregoing figures are representative of what may be met 
with in actual practice.. No notice has been taken in this 
poper of power loads or requirements or of any profit which 
Inay accrue from the sale of fittings, lamps, &c., which, after 
a few years' working, may amount to a substantial eurn. 

An average dividend of 5 per cent. has been figured from 
the statistics of ten companies, with populations varying from 
2.500 to 10.500; which shows that such undertakings are pay- 
ing concerns. | 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


The Metric System. 


We have had long enough to wait for that very practical 
and economical reform—Daylight Saving—an idea originated 
by a Briton, but only adopted by Great Britain after almost 
every other European country. Shall we also be the last to 
benefit by that equally great, or greater, commercial reform, 
the substitution for our present weights and measures of the 
international metric system, the idea of which was also 
originated by a Briton? 

or years the Decimal Association has urged the reform of 
our coinage and weights and measures to those on a decimal 
basis. and the prospects for the success of our work are now 
hopeful. I shall be pleased to send further particulars to 
‘anyone applying to me at Finsbury Court, Finsbury Pave- 
inent, London, E.C 
2 E. Merry, Acting Secretary, 


| he Decimal Association. 
London, E.C., June 3rd, 1916. 


Decimal Coinage. 

„% W. M.M.'s reply is far from edifying in its criticism of 
my note. It is to such men as he that we owe our present 
beckwardness in commerce and, to a certain extent, in science. 
These iconoclasts whose policy is to destroy where others 
ccustruct belong to a class which, were it not so prevalent, 
one could well afford to ignore—always ready to magnify 
infinitesimal errors, while they themselves sit on the fence 


and watch others struggle. The slip of the pen which 
VW. M. M.'s eagle eye spotted would have been obvious to 
any schoolboy, and allowed for as such. 

„W. M. M.“ should remember that the system of which I 
wrote is, and has been, in practical use for nearly ten years 
a:l over the globe, and has worked " with unfailing success 
during that period. : E N A 

The imaginary coin, the speso, with its practical unit the 


spesmilo, 2s., has been scientifically designed in order to give 


the closest approximation possible to the słandard coins of 
different countries. 

By the way, has it occurred to“ W. M. M.“ that all foreign 
ccins are imaginary as far as we are concerned? A franc or 
mark js simply imagined by our contractors, and its relative 
value in English currency ascertained: 

Unless “ W. M. M.“ is inad (this is not an aspersion) he will 
not deny that the French decimal coinage system works 
O.K.; yet has he, or any other man, ever seen in modern 
French currency a centime piece, of which the French 
'" penny " is a multiple or 10? The same remark applies to 
many other foreign “imaginary " units. What is needed is 
an international system to link them up; and the Esperanto 
spesmilo system supplies this need. Ours is about the only 
European country which has not made a move in the matter. 
Why, oh why, is England so inert? ; 

| Alfred Bridges. 

London, W., June 3rd, 1916. a 


Economy in the Use of.Coal. 


The figures given by Mr. Horace Bowden in the letter 
Which appeared in your issue of May 26th, advocating the 
universal substitution of electricity in place of gas for light- 
ing and power purposes, are very inislending, owing partly 
to his somewhat over-estnnating the efficiency of electric 
lamps and motors and under-estimating that of gas burners 
and engines, and partly to his leaving a very important factor 
out of eonsideration—that of residuals. 

From every ton of coal carbonised in a gas. works there is 
a 1esiduum of 10 cwt. of coke for sale; so that, even if it 
takes two tons of coal to produce the same total candle-power 
by gas as one ton of coal will produce by electricity—and 
that is an outside estimate—the nct consumption of solid fuel . 
is the same in both cases. But then there must bo taken 
into account the tar and ammoniacal liquor resulting from the 
distillation of the coal, residuals from which (1) our Navy 
and Army are deriving invaluable ingredients for the manu- 
fecture of high explosives, (2) a host of industries obtain 
clemicals that are vital to their existence, and (3) the 
farmers of this and allied countries derive one of the most 
in portant of all artificial fertilisers. B 

All these precious materials go up the chimney at an elec- 
tric generating station, unless gas engines are used to drive 
the generators! 
Mr. Bowden's figures regarding the relative usage of coat 
to produce H.P.-hrs. by the gas engine and the electric motor 
need material correction, as I have said; but even taken as 
they stand, and amended by the factor of residuals, they show 
an advantage as to fuel economy in favour of the gas engine. 
Corrected to a true comparison of efficiencies the balance in 
favour of the gas engine is very marke. 

Mr. Bowden is seeking fuel economy in the wrong direc 
tion. It lies, rather, in putting coal through the retort as a 
pielude to obtaining from it the motive power for the genera- 
tion of electric energy. | 


D. Milne Watson, Managing Director, i 
~ The Gas Light and Coke Co. ' 
Tandon, S. W., June 3rd, 1916. fp Bye 


Li 


The I. E. E. Rules. a 
These days of warfare may not be a suitable time for 
criticism of the new Wiring Rules issued by the Institution 
of Electrical Engineers. Electrical contractors’ have already 
noted difficulties and defects in the matter and arrangement 
of some of the rules. The revised rules must themselves be 
revised. So much is clear. The object of this letter is to 
recommend that the Wiring Committee begin preparations 
for a revisal as soon as the war work permits. I would. sug: 
gest, also, that there should be added to the Committee. the 
names of some wiring experts well known for their pro 
krged effort to raise the standard and the status. of- this 
branch of electrical work. ee 3. 
The majority of the Committee should be men whose work 
has been mainly wiring. Many engineers eminent in other 
branches undervalue the, importance and complexity of 
Wiring problems and = practice. PT 
Engineer. 
June 37d, 1916. SEN s 
[Our correspondent appears to be deeply dissatishel with 
the new Rules and refers to " difficulties and defects," but 
does not enter into particulars. It would be interesting and 
useful if he would specify the nature of his. complaints in 
detail. We may remind him that the Wiring Rules Coni- 
mittee of the I. E. E. is a Standing Coiniuittee, and anyites 
suggestions.—Eos. Etec. Rev.) | 6075 
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WAR ITEMS. 


After-the-War Trade.—In the House of Commons last 
week, Sir R. Cooper complained that the Board of Trade was 
too slow in tackling the question of trade after fhe war. It 
was unfortunate that there should be an impression in the 
ccuntry that many of the Committees which had been set up 
to deal with the matter were packed juries. Now was the 
time to get rid & the German octopus.—In reply, Mr. Prety- 
man said that the Board of Trade was alive to thé situation 
which would arise in regard to labour when the war ended. 
He said, according to the Morning Post report, that the 
matter had been considered from the outbreak of the war, 
and he believed the arrangements which had been formulated 
wculd go a long way towards solving the problem when it 
arose. Before the war the tendency of trade was in the 
direction of international and cosmopolitan combinations. We 
looked upon this as a purely trade matter—we assumed poli- 
tical and trade honesty in the Germans. But there was 
behind this action on the part of the Germans a political 
One knew how 
agencies had been captured by Germans, and German goods 

radually substituted for British. The Board of Trade had 

cne & good deal to counter that. The Board of Trade were 

etting rid of, and closing down, the German element in 

ritish trade. One element which was most difficult to get 
rid of was when German agencies had practical control of the 
output of some product of pivotal character: 
that this country should have the plant and material ready 
at the end of the war to combat this. The labour to make 
&nd erect such plant, far less to operate it, was difficult to 
procure. But the Board recognised that the country must be 
ready to be self-supporting at the end of the war, if we were 
not to lose our opportunity. If the gates had once again to 
b» opened to an uncontrolled supply of vital products he 
could not see how they were to be closed again. 


Exemption Applications.—At Batley, the managing direc- 
tor of a local firm of electrical engineers applied for exemp- 
tion for himself as being in a certified occupation. He was 
regularly employed in the work of electrical fitting, and had 
suffered great depletion of staff. He had been an active 
member of the local Volunteer Corps from the beginning. 


: Conditional exemption granted. 


At Windsor, Mr. Fowler, electrician, who appeared in 
R.N.A.S. uniform, applied for exemption for his only adult 
employé. Mr. Fowler stated that he himself had joined, leav- 
ing the man appealed for in charge of the business. If this 
man left there would be no electrician in the town, and the 
business would close down. Three months’ exemption 
allowed. 

Windermere Tribunal, after considering appeals by Messrs. 
J. K. & Ernest C. Thornburrow, electrical engineers, granted 
the former six months’ exemption and the latter one month. 

Dover Tribunal has granted conditional exemption to G. 
Hopkins (32), coal and ashes trimmer at the Corporation elec- 
tricity works, and six months to E. Smith, driver for a Cor- 
peration electric refuse vehicle. | 

Dartford Tribunal has refused exemption to a coal trimmer 
appealed for by Mr. Pember, electrical engineer to the U.D.C. 

At Chatham, on May 30th, exemption was claimed by the 
Tramway Co. for 35 men, it being stated that if any more 
had to go things would become very serious. Before the war 
there were 234 men and 17 boys, but all the latter and 145 
of the former had left, and the staff now consisted of 124 
men, 28 boys, and 72 female conductors. The Tribunal gave 
ccnditional exemption to 22 motor-men, one engineer, and 
one repairer of electrical mains; three months to a clerk and 
a stoker; two months to a pavior and a night timekeeper; 
and one month each to a clerk, a night foreman, a chief 
mN inspector, and two truck-men. The other appeals 
ailed. ` 

Nuneaton Tribunal has granted exemption until August 
1st to E. Burgoyne (29), the only man, out of seven, left with 
Mr. Harold Birch, electrical engineer. 

At Torquay, conditional exemption has been granted to Mr. 
J. M. Keenan, deputy electrical engineer, and Mr. A. E. Wil- 
liams, chief clerk at the electrical works. 

At Macclesfield, a local firm sought exemption for their elec- 
trical engineer, and said that it was impossible to obtain a 
qualified man over military age. The company supplies a num- 
ber of business concerns with current for manufacturing pur- 
poses, and it was stated that if the engineer went the supply 
might have to be curtailed, as the staff had now reached the 
absolute minimum. Three months’ conditional exemption was 
allowed. 

Tunbridge Wells Tribunal has granted three months’ condi- 
ticnal exemption to Messrs. R. J. Spittles and R. F. Rack, 
electrical wiremen with Messrs. Strange & Sons. l 

The Chipping Norton Electric Supply Co., Ltd., appealed 
tə the County Tribunal for Mr. G. G. Bates, shift engineer, 
claimed to be indispensable to the maintenance of the borough 
supply. The Local Tribunal considered that Mr. Bates was 
not wholly indispensable, and that he could be replaced by a 
man over military age. He had been *''starred," but this 
waa removed on May llth. The Court declined to interfere 
with the Local Tribunal's decision, but gave the company a 
month in which to find a substitute. l 

At Bedford, Mr. R. W. I.. Phillips applied for exemption 


It was necessary ` 


certificates for 20 men at the borough electricity works. Jj 
was explained that although the men had been exempted 
they were being called up by the Recruiting Officer. Ihe 
Tribunal decided to issue the certificates. 

Defore the West Kent Appeal Court, Messrs. T. White and 
Bushell, electrical engineers, of Chislehurst, appealed for Mr. 
H. S. White (23), as being indispensable to the business, but 
n 5 D 

e Barnstaple Tribunal has granted conditional exemptjs 
to Mr. Frank Bickford, electrician, who had been ara 
DNE work only, and who supervises motors, &c., at Joa] 
works. 

At Canterbury, on May 29th, the city electrical engin 
Mr. C. A. Blascheck, appealed for (Bree Ine engaged E 
dust destructor, and said that there were now only aix men 
instead of 12, and they could work with only one shift. Con- 
ditional exemption was allowed. 

Chelmsford Tribunal has granted three months’ exemntia 
t» F. J. East (40), who attends to the electric light 15 
tion at the residence of Mr. R. A. Ellis, J. P., of Stock. 

Eastbourne Tribunal has given two months’ exemption, 
with leave to appeal again, to an apprenticed electrician with 


a local firm, whose indentures have still two years to run, and 


who is the only one of the former staff of seven electricians 
left.—The proprietor of an electrical engineering business in 
the town has been exempted until the end of June. 

At Hoddesdon (Herts), Messrs. Christie & Co., Ltd., ap- 

; 7 7 > 
peeled for Mr. W. R. Stone, electrician, responsible for supply- 
ing light for 100 men and the offices, and also to several houses 
in the town. He was exempted whilst he remains in bi 
picsent position. . 

Woking Tribunal heard an appeal for five indispensable 
employés of the Accumulators, Ltd., of Mayburv. S. F. Bates, 
foreman of the carpenters’ shop and woodworking mill, was 
refused exemption, it being considered that he could be re 
placed; three months’ each were allowed to E. H. Cooper, 
foreman of the assembling and formation department: 
A. A. Blatcher, foreman of the mixing and pasting depar- 
ment; R. H. Simpson, foreman electrical fitter; and P. b. 
Hollings, manager and analytical chemist. The same Tribunal 
has given three months to A. M. Dallen, chief clerk, and 

. J. Jameson, meter tester, repairer, and reader, with 
the Woking Electric Supply Co., and one month to Mr. A. 
Gill, the company’s accountant. 

The Aylesbury Rural Tribunal has given three month“ 
exemption to the electrician engaged at Hartwell House. 

Oldham Tribunal has refused exemption to three married 
brothers, partners in the firm of Caton & Sons. electrician. 
ten of whose staff have enlisted. Three electrical fitters with 
Mr. J. Jackson, electrician, of Oldham, have been exempted 
until August Ist. 

The military appealed against three months’ exemption 
allowed to a charge-hand at the Rugby U. D.C. refuse destrue- 
tor, who has been on the staff for ten years and is thoroughis 
conversint with the work, It was claimed by the survevor 
that in the interests of health the work should be done eii 
ciently. The exemption was allowed to stand, but it was 
irtunated that it might not be renewed so easily. 

"The Peterborongh Tribunal has granted six months’ exemp- 
tion to Mr. T. C. G. Clabburn, manager of the Peterborough 
Electric Traction. Co. l 

At Rochdale, an electrical engineer, Mr. W. Pickard, aged 
2), who was stated to be engaged in developing a patent, was 
granted temporary exemption till the end of August. 

At Blackpool Tribunal, on June Jst, a local hydro compans 
appealed for their engineer and electrician, aged 32. There 
were 1,100 lights in the hydro, the plant being under the 
control of this man. Conditional exemption granted. 

Conditional exemption was granted by St. Annes Tribunal, 
on May 31st, to the chief electrician of the tramway companys, 
and to two engine drivers at the electricity works. 

The proprietors of the Roval Mills, Esher, applied to the 
Tribunal for their electrician to be exempted, he being the 
only one of the original staff left. Exemption granted until 
November 20th. 

The Dartford Tribunal has granted exemption to Mr. S. W. 
E electricai engineer to Messrs.. Swaislands, of Cra 
ord. 

At the Stockton-on-Tees Tribunal, on May 30th, an app!- 
cation. was made for the exemption of Coun. H. C. Watan. 
manager of the electrical departinent of the firm of Messrs. 
T. B. Watson & Son, sanitary and electrical engineers; the 
departinent was turning out work for controlled firms. aud 
so many hien had joined the Colours that it would be imp 
sible to carry on the business without Mr. Watson. Thre 
months’ exemption was granted, with leave to appeal agam. 

At Fleetwood, an electrical engineer who sought exemption 
for himself and for two of his employés, produced document: 
showing that he was fitting wireless to the mine sveepets, 
and regularly repaired electrical machinery on the boats. He 
was also engaged on electrical work for the Government ond 
for firms outside the town who were on Government werk. 
The applicant was granted conditional exemption. The othe 
men were exempted till September 30th, and the employer 
was advised to get badges for them. i i 

Ashby-de-la-Zouch Rural Tribunal has refused exemption 
to the man in charge of the electric light plant at Measkam 
llal. the seat of Sir W. Abnev. 

Before the West Kent Appeal Court, on Monday. Mr. H 
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Williams, assistant manager of the Erith U.D.C. electricity 
works, appealed for Leonard Clarke (31), engineer-fitter'g, 
mate. Conditional exemption was allowed. 

At Castleford, Mr. C. J. Cox, electrical engineer, appealed 
for his working manager, Mr. Ralph Sheard (28), and said 
that without him he Would be unable to carry on the business. 
His other men were gone, and Mr. Sheard was the only man 
in the town who could do certain repairs at the works in the 
district... Exemption was allowed whilst he remains in his 
present occupation. 

At Batley, the managing director of a local firm of elec- 
trical engineers, who said that, owing to the depletion of the 
stali he was regularly emploved in the work of an electrical 
hitter, was granted conditional exemption. 

The Aysgarth Tribunal has granted conditional exemption 
to an attested emplove of the Askrigg Electric Light Co. 

An attested farmer, butcher, and proprietor and manager 
of a "publie electric light supply " at West Burton was 
granted conditional exemption. 

The Economic Conference.—Tl he Marquess of Crewe will 
attend the Paris Economic Conference in place of Mr. Runci— 
wan, President of the Board of Trade, who is suffering from 
: breakdown consequent upon the great strain of his manifold 

utiles. 


Breach of Lighting Order.—At Accrington, on pune 1st, 
R. P. Gerland, electrician, was fined 7s. 6d. for a breach of 
the Lighting Order. Defendant had been carrying out elec- 
trical work in Whalley Road, and had omitted to switch off 
on2 of the lights when leaving. 

Coal Trade Committee.— The President of the Board of 
Trade has appointed a Committee, consisting of the Rt. Hon. 
Lord Rhondda (chairman), Mr. A. E. Bowen, Mr. Newton 
Dunn, Mr. F. J. Jones, Mr. A. Nimmo, Mr. A. F. Pease, Sir 
Daniel. M. Stevenson, Bart., and Mr. R. Wharham, to con- 
sider the position of the coal trade after the war, with 


especial reference to international competition, and to report. 


What measures, if any, are necessary or desirable to safeguard 
that position. Mr. J. C. Smith, of the Board of Trade, will 
act as Secretary. 

To be Wound up.— The Board of Trade has ordered the 
following to be wound-up :— 

Krupka & Jacoby, Ltd., 26-36, Chapter Street, Westminster, 
SW. Importers of electric light fittings, &e. Controller: 
Thomas Wise, Bassishaw House, Basinghall Street, E.C. 

Trading with the Enemy.—The ‘ London Gazette“ for 
Tune 2nd contains further lists of persons and bodies with 
whom trading is prohibited in Argentina, Bolivia, Chile, Nor- 
way, Peru, Spain, Sweden, Portugal, and other countries. 


. BUSINESS NOTES. 


Catalogues and Lists,.—DniTISH TRHOMuSON- HOUSTON 
Co. LTD. Rugby.—A very fully illustrated brochure of between 
80 and 90 pages describing Curtis turbo-generators has been issued 
by the company. The descriptive matter is very detailed, and is 
accompanied by half-tone pictures of various parte of the plants 
and many views of complete sets, line diagrams and curves, and 
photographs of the works at Rugby, Altogether it is a very fine 
production and will be of service to power station engineers, con- 
sulting engineers, &c. ' 

Messrs. T. W. BROADBENT, LTD., Victoria Electrical Worke, 
East Parade, Hudderefield.—Lesflet No. 1 of a new catalogue which 
is being issued in sections. The "D " type generator for continuous 
current is described in this leaflet. 

_ Messrs H. TINSLEY X Co., Eldon Park Works, South Norwood, 
8.E.—Two pamphlets: No. 44 (12 pp.) contains a description with 
prices, £o., of the Drysdale-Tineley non-induotive low resistance 
standards or “shunts” ; No. 47 (12 pp.) deals with optical testing 
cir Dr. Drysdale's field glass and telescope testing appa- 
ratus, &^. | 

MzEssks. PAnuITER, HOPE & SUGDEN, Lrp., Hulme Electrical 
Works, Manchester.— Advance copy of a new catalogue of 52 pages, 
in which fully illustrated and exhaustive information is given 
respecting the Fluvent fuse system, which is being largely used in 
the new munitions factories put up by the Government. Fluvent" 
switch fuses, power centre boards, glande, &». ; “Ajax” ironclad 
switches and fuses, mining switches, fuse-holders, small power 
distribution boards, lighting fuseboarda, and bi-metal fuse wire, 
are among che manufactures covered, A number of pages are ocou- 
pied with shipping weights and dimensions, The firm have now 
an office in London (Queen Anne's Chambers), where samples of the 
Fluvent system can be seen. 


To Develop Export Trade.— M. Crozier, the French 
commercial attaché in Belgium, Holland, Switzerland, and 
Scandinavia, advises certain modifications in present methods of 
securing trade in these countries, The union of producers is a 
leading point in his advice. Considering that the bigger 


firms stand in no need of his recommendations, he limita: 


his remarks to the emaller firms engaged in turning out articles of 
restricted consumption, or "seasonal" articles, or to those afraid 
or hesitating to make a start in the export trade. To these he 
tenders the advice to combine or group their resources and efforts, 
It is, he asya, a modus operandi found efficacious by our enemies, 


Such selling syndicates should combine from one to two dozen 
merchants or manufacturers of artioles suitable for the same class 
of customers, but each firm different and non-competitive with 
other members of the same group or combine. The components 
of the group should be wisely studied ; the number of its members 
happily limited, 20 as to help the work of agents and representa- 
tives, and assure a sufficient remuneration, so that none may think 
their interests sacrificed, such groups working in the foreign 
oountry chosen either by means of an agent sent direct and 
settled on the spot and holding local stocks, or by a resident 
representative of the country, recommended by, say, the French 
Foreign Trade Office, The choice of this agent or representative 
should be the subject of great care: he should be capable, intelli- 
gent, of credit in the country, and furnish every guarantee of 
integrity, serious business, mental acumen, and pro-French sym- 
pathy. On the other hand, it should be made possible to assure 
him a suitable position and & remunerative volume of business. 
At a pinch, resort might be had to commission firms, but these 
have the faults of occupying themselves with too great a variety 
of articles, buy from any French or foreign firms, and neglect the 
little known articles which it is the object of the group to export, 
Lastly, the attaché recommends the trial and employment of 
French women already trained ín commeroe, so as to leave the 
the men free for industrial occupations. 


U.S. Electrical Exports in February.—The U.S, 
electricali exports for the month of February established a new 
record. The previous record of last November was exceeded by 
nearly $168,000. An increase of over $1,259,000 occurred as com- 
pared with February, 1916. For the four electrical classes for 
which numbers of articles exported are given in the official 
reporte, there were shipped in February the following :— Electric 
fans, 1,872 ; arc lamps, 112 ; carbon-filament lamps, 86,471 ; metal- 
filament lampe, 580,667. | 


Feb., 1916. Feb., 1915. 


Batteries ae vs A ö ᷑ $104,712 $109,214 
Dynamos or generators 112,965 127,565 
Fans fee [II] eee ees eee 30,637 10,206 
Insulated wire and cable ... "T" 217,761 95,641 
Interior wiring supplies, &c. (in- 

cluding fixtures) oes € 133,500 67,648 
Lamps— 

Arc dee vee wes is 1,761 8,031 

Carbon- filament - ess 12,898 9,862 

Metal-filament ... "T si 107,715 51,373 
Meters and other measuring instru- 

ments eee eee eee eee 59,170 22,807 
Motors * [IE LEE] eee eee 439,769 326,224 
Telegraph instruments (including 

wireleas apparatus)  ... TN 2,542 5,589 
Telephones ... T vi as 105,176 101,957 
Transformers - "T ésa 86,414 46,646 
All other  ..  .. ase, . 1,527,588 700,804 

Total  ... ; - ee 32,942,611 $1,688,567 


In February there were also shipped 19 electric locomotives 
valued at $134,405 ; these are not included in the above table. 

For the eight months ended February 29th, 1916, the total value 
of electrical exports was $18,581,180 ; for the corresponding period 
ended February 28th, 1915, the total was $12,205,421; for the 
corresponding eight months of 1913-14, it was $17,729,804.— 
Electrical Review and Western Electrician, 


Pay Wallets.—An ingenious pay wallet has been 
devised by Messrs. MARTIN BILLING, Son & Co, of Livery 
Street, Birmingham. It consiste of a sheet of stout paper, ruled 
for a statement of gross and net wages, and deductions for insur. 
ance, &c., so arranged that on folding it with Treasury notes and 
loose cash inside, and sealing two flaps, the coins can be inspected 
through perforations and the value of the notes ascertained, yet 
nothing can be withdrawn from the wallet without tearing it 
open. Thus there can be no dispute as to whether the wallet con- 
tained the correct sum when handed to the workman, as the latter 
can check the amount and return the wallet unopened if he is 
dissatisfied. The workman’s name and number and the statement 
of wages can be read without opening the wallet, The device 
should prove very useful in safeguarding against loss by error or 
fraud, and preventing disputes, ' 


Book Notices.— The Year-Book of Wireless Tele- 
graphy and Telephony for 1916." London: Wireless Press, Ltd.. 
Price 3s. 6d. net. 

"Scienoe Abstracts.“ A and B. Vol. XIX. Part 5. May 25th, 
1916. London: E. and F. N. Spon, Ltd. Price 18. 6d, each section. 

„The Economical Use of Coal.“ By John H. Anderson, Purfleet, 
From the Author: price le. post free. 

The Faraday House Journal for the Summer Term oontains a 
further list of studente serving in the allied forces, biographical 
and obituary notices, and examination results for 1916, as well as 
the usual personal itemm, &oc. 


Bankruptcy Proceedings.—G. E. Bonner, electrical 


agent, Palmer's Green.— Jane 21st is the last day for receipt of 


pronta for dividend. Mr. E. W. J. Savill, trustee, 14, Bedford Row, 


F. C. POULTON, consulting and inspecting engineer, Eocles.— 
June 21st is the last day for receipt of proofs for dividend, Mr. 
J. G. Gibson, trustee, Byrom Street, Manchester, 


For Sale.— The County Borough of Barnsley has for 


dieposal two 75-Kw., high-speed, D.C., direct-coupled, generating. 
sets. See our advertisement pages to-day, 


consulting engineers, Norfolk 
London, E.O.—Mesere. H. W. Lake 
dissolved partnership. 


dator. 
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CURRIE, 
Laurence Pountney Hill, 
and D. Carrie have 


. Dissolutions and Liquidations.—LAEKE & 
Houee, 


_ Easton Lirr Co, Ltp.—This company is winding up volun- 


tarily, with Mr. H. G. Holmes, 33, Paternoeter Row, E.C., as liqui- 
| A meeting of creditors is called for June 15th, at Express 
Works, Southwark. . i f 


BRITISH AND COLONIAL LIGHTING Co, LTD.—À meeting is 


called for July 7th, to hear an account of the winding up from the 
liquidator, Mr. O. W. Rooke, 46, Queen Victoria Street, E. C. 


AMERICAN ADDING MACHINE Co, LTD.—A meeting is called for 


July 7th, at 18, St. Swithin's Lane, E.C., to hear an account of the 
winding up from the liquidator, Mr. D. L. Honey man. 


WrsTON ELECTRIC LAMP Co., 1 and 3, San Street, Finsbury, 


E. C., electric lamp factors and agents.— Messrs. C. 8. Engzelius and 
J. S. Nunn have dissolved partnership. Mr. Engzelius attends to 
debts, and continues the business, 


Trade Announcement.—Messrs. BERRY, SKINNER 


AND Co. announce that in fature the address of their head offices 
will be " The Switch House," 86, Newman Street, Oxford Street, 
W., where extensive premises have been acquired. Telegraphic 
addrese, " Ptolemaist Ox., London "; telephone Nos., Museum 
3310 and 3311." 


Lamp Discounts,— MESSRS. SIEMENS Bros. DYNAMO 


Works, LTD., of Upper Thames Street, E.C., have issued a notice 
withdrawing the 7} 


per cent. preferential discount on Wotan, 


half-watt, and tantalum drawn-wire lampe, as from June ist, 


owing to the increased cost of raw material and labour, and the 


difficulties arising from the shortage of both. 


—————— 


. LIGHTING AND POWER NOTES. 


Aberdeen.—The total number of units generated durin 


May at the Corporation eleotricity státion ‘amounted to 1,213,870, 


an increase of 285,360 unita over the prec 


eding month ; an appli- 


cation has been received from a local shipbuilding firm for a 
power supply, and that the Electricity Committee has approved a 
recommendation that the firm be supplied with 400 H. P., on a 


three years’ guarantee of énergy consumption. 


A three-phase 


E. . T. supply will be given to a sut-station in the yard. 


Accrington.—The Tramways and Electricity Committee 


has decided that the whole of the fire insurance of its depót shall 
be undertaken by the Corporation's own fire insurance fund. 


a sanction of June, 1900, for the electrical’ underta 


The borough treastrer reporta that of £26,250 borrowed under 
king, provision 


for repayment had been made to the extent of £25,655 up to March, 
1916, leaving a balance of £595. 


ec 


The Electricity Committee bas decided that the sum of £1,000 be 


repaid to rate funds during 1916-17, which will leave the balance 
owing at £3,558, 


. Barrow-in-Furness,—YxaR's Workixa.—The report 


of Mr. 


_ Burnett, the borough electrical engineer, on the working of 


the Corporation electricity undertaking for the year ended March 
last, discloses an exceptionally prosperous state of affairs. Whereas 


in the previous year the units gold 


totalled 3 597,110, the total for 


 M015-16 reached 13,800,254 units, an increase of 10,208,544 units 


in the year. Of this total, over 12 million unt 


ts represent power 


supply. The maximum load was 3,905 KW., and the load factor 


40˙36 per cent, 
cent, in 1911-15. 


lighting and tramway supply. but naturally public lighting units 
show’ a large reduction. 


these comparing with 2,285 Kw. and 17:97 per 
Considerab'e increases were also shown in the 


The effect of this abnormal increase 


‘in power units, sold at an average price of id. per unit, on 
the finances of the undertaking is of considerable interest, The 


91 being hired, and hired 
` also attained respectable Proportions, 


revenue during the past three years was made up as follows: — 


' 1913.14. 1914-15. 1915-18. 
Private lighting, &. :" £11,310 £13286 £14350 
Power and heat 3.432 7.692 38,929 
Public lighting `... T 1,467 1,426 1,151 
Traction „ 3,492 3,709 1,233 
Meter rents, «>, 418 472 545 
Total receipts ... £20,149 £26,585 £59,208 
Total costs ese . E 11.460 £13,867 £34,809 
costs to receipts ... . 56:87 52°16 58 79 
Gross profits. s.. E8,689 — £12,718 £21,399 
s gross profits to capital 
expenditure rus sss 6'68 8°55 14°80 
-Workiog costs per unit... 132d. 92d. 605d. 
Average price per unit 2˙27d. 174d. 1˙02d. 
Net profit £513 £3,163 £12,804 


Some 332 motors of 2,760 R. p. are now connected to the mains, 


apparatus for heating and cooking has 
In regard to the domestic 


use of apparatus, Mr. Burnett mentions that the average con- 


sumption of a large number of d 
district ie now three times what 


omestic consumers in one 
it wau- four: years ago. 


Electrical News, 
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During the year 723 new consumers were connected, and althoegh 
many represent workmen's dwellings, the number of lamps 
added amounts to 63,067 80-watt lamps. l 
. As regards working conditions, Mr, Burnett pointa out thst 
increased price of coal represented no less than £6,000 or ‘087d. per 
unit sold. Nearly 95 per cent. of the total output was genersied 
by two turbo-alternators, which have run practically continootaly, 
frequently cverloaded, month after month, and demonstrated the 
reliability of this type of plant. The large increase in output was 
only rendered possible by the k. H. T. scheme carried out three years 
ago, when capital charges amounted to ‘94d. per unit, as agsinst 
'20d. now. e , 
In concluding, Mr. Burnett points ont that capital repaid, 
revenue expenditure of a capital nature and renewals fund smout 
to 44 per cent. of the total capital expenditure ; the whole of the 
balance of net profit, after meeting certain expenditure, has dera 
placed to renewals, 


The report is of great technical interest and is worth carefal 
study. : 


Birmingham. — Year’s WonkiNG. — With further 

referenoe to the report of the Corporation eleotricity 

for the year ended March 31st Jast, during the year the capital 
account was increased by £145,652. On buildings, inolodizg 
the ferro-concrete work and railway sidings at Neohells permanent 
station, and the cooling tower. foundations at Sammer Lane and 
small additions at sub-stations, £22,373 has been ; the 
greater part of the 372.928 expended on machinery has been 
incurred at the Nechells temporary station, retention on 
tur bo- alternator and cooling towers at Summer Lane, and witch · 
gear and converters at the Parker Street, Bordesley and Saltley 
sub- stations. 

Mains and services cost £50,830. The total number of units 
sold, as compared with the previous year, was as follows :-— 


Units sold. 

Low tension— 1916. 1915. 
Lighting... . — 9,064,172 8,726,306 
Power T vee 27,479,808 21,460,141 

High tension oe 58,169,118 © 28,536,161 

Tramway supply . 27, 303,723 234,186,574 

Tots! . 117,016,321 82,909,183 


The output for lighting and power, exclusive of tramways, shows 
an unusual increase, the unite sold being 52:8 per cent. higher than 
in the previous year. This is due to the large amount of power 
taken by manufacturers on Government work. The increase in 
the output for the tramway supply was 12:9 per cent, The balaace 
of the revenue account, £191,283, represente the gross profita of 
the undertaking.— Birmingham Daily Post. 


Blackpool.—Yran's WoREING.—Acoording to figures 
presented to the Finance Committee, on June lst, the electricity 
department made a profit last year of £2,478, and expects to make 
a profit this year of £2,000; and the tramways department made 
a profit of £16,275, and this year expects to make £10,000 profit. 

The Electricity Committee has decided that no farther 


applice- 
tions for supply under the ratable value tariff be accepted during 
the war. : 


Bolton.—The Electricity Committee baving received a 
letter from the B. of T. (railway department) calling attention to 
the question of possible economy in national resources that could 
be effected by a system of interconnection of electrical supply 
N the engineer has been requested to prepare a report 
on the matter. 4. f 


Brad ford.— PROPOSED PLANT EXTENSION.—The Ejec- 
tricity Committee has recommended the City Council, in view of 
the ever-growing demands upon the electricity department. to 


make application for sanotion to borrow £100,000 for the purpose 
of extending the plant, 


Canada.—An agreement has been entered into by the 
City of Edmonton, with the Alliance Trust Co., of Calgary, for a 
temporary supply of power until the new hydro-electric plant of 
the Edmonton Power Oo. is ready for Operation,— Canadies 


r 


Continental.— GERMANY.— The Daylight Saving scheme 
has brought some trouble in its train in Germany, for we learn 
that the leading electricity supply company in Berlin declines to 
recognise the new summer time," and that it will not ewitch off 
the current furnished for hall aud corridor illumination until 
10 p. m., as hitherto, i.e, what is now 11 p. m., and will charge 
accordingly. It justifies ite action by the cost of justing its 
switching-off system, which would have to be re-altered in the 
autumn. 

Spain.—Application has lately been made for à concession to 
establish a plant to utilise the water power of the river Toran, 


near Canejan {Province of Bafcelona), in the generation of elto- 


trical energy for lighting and power purposes in the district. 
Plans have been prepared for a new electricity generating 
station at Medina de Pomar (Provinoe of Burgos) The water 


power of the river Nela will be ul ilis d, sn a plication having 


been made to the Spanish Government for the necessary o- 
cegsion, 

A concession has lately been granted for the establishment of s 
plant to utilise the water power of the river Begas, near Tejot 
(Province of Santander), in the generation of eleotrical energy for 
lighting and power purposes in the distriot. 
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-FrRance.—The present and future of the hydroelectric industry 
in the French 
of the Revua Electrique. 
the total area of France, and includes the departments of 
Haute-Savoie, Savoie, Isdre, Drome, Hautes Alpes, Basses Alpes, 
Vaucluse, Bouches du Rhone, Var, and the Alpes-Maritimes, and 
the basins of 37 rivers. The installed water-power in December, 
1910, of this region amounted to 473,000 H., which had increased 
by December, 1915, to 788,000 H. P., or by 255,000 H.P. in the five 
years. The utilisation of this power in the latter year was indus- 


Alpes region is set out in a recent issue 
The region embraces one-tenth of 


submitted to the ordinary meeting of the Council for confirmation. 
The tramways have been in existence 15 18 IE eee 
Telegraph. 

India.— The Karachi Cantonment Committee has decided 
to light the streets by eleotricity.—Jndian Engineer. 


Keighley.—HosrrrAL Licutinc.—The Keighley and 
Bingley Joint Hospital Board last week decided upon an installa- 
tion a electric lighting i in the. permanent nome buildings, at a 
cost of £216. 


trially subdivided in H P. aa follows :—Power and light, 291,000; 

metallurgy, 255,000; electrochemistry, 147,000 ; traction, 10,000 ; 
se. w -milis, paper-making, wood-working,. 30 000; sundry (lime, 
cement, weaving, &c. ), 8,000 H.. The number of electric works 
In 1910 was 126, and in 1916, 205, or an inorease of 79 in the five 
years. Their capacity varied as follows :— Up to 100 E. P., 9 in 
1910 and 26 in 1915; 101 to 500 E. P., 48 and 70 respectively in the 
two periods; 501 to 1.000 E. P., 14 and 19; 1,001 to 5,000 H. p., 
30 and 13; 5,000 to 10,000 H. p., 17 and 19; and 10,000 H.P. and 
ee 13 and 28 in the years 1910 and 1915 respeotively. The 
818 plants of 500 H. P. and under mostly furnish light to 
small localiti«s, whereas those above that figure are allied to large 
industries, The constant calls for energy, as well as the demand 
created by the increasing scarcity of imported coal, have created 
a situation such that the distribution companies constantly find 
themselves unable to meet demands. In consequence, many im: 
portant undertakings for the utilisation of waterfalls are being 


Lancaster.—Yxar’ 8 WoRKING.— The report of the 
Counoil's elect: icity department shows an income of £10,170, against 
£9,111 in 1914-15; the expenditure inoreased by £1 863, coal 
accounting for £1,1 19. While there was a decrease in lighting, there 
was an increase of 160,346 power unite. For the first time sinoe 
1896, there was a deficit amounting to £393—lees than antici 
and met from the reserve fund, which now stands at £3,561. 


Leek.—The U. D. C. has received the report of Dr. 
Watkinson, of Liverpool, on the breakdown at the electricity 
works, and it is being considered in conjunction with the reper 
of the Council's own engineer. 


Leyton.— STREET LicHrING.—The Highways Com- 
mittee of the D.C. has agreed to the electric lighting department's 
proposal to make a charge of £10 per lamp per annum for light- 


taken in hand, and the next quirquenium’s advance is likely to 
mere than equal that of its predecessor. 


ITALY.—A . society has been formed at Turin with the title 
*" Comitato Torinese per lo Sviluppo Hidroelettrico," which, as in 


the oase of the Associazione Elettroteonica Italiana, is intended to 


further the utilisation of Italy's water resources by hydro-electric 
plante. Influential personages and bodies , in the Provinoe of 
Piedmont have joined the board. 

The Società Anonima Lugugnanese has been formed at Porto- 
buffolé, with a capital of 35,000 lire, to supply eleotrio current in 
an area which includes the town of Lugugnana. The Society 
proposes to purchase energy.— Revista Teonica d' Elettricità. 


Exeter.—Price Increase.—The T. C. has decided to 
increase the charge for electricity for lighting from 4d. to 5d. per 


unit, as from July lst next. It is estimated that the Daylight 


Savings Bill will reduce the income by 4500, while restricted 
street lighting means a reduction of £1,250 for the year. 


Finchley.—PRICx INCREASE.— The D. C. has decided 
to increase the price of current for private lighting by 20 per cent. 
in lieu of the increase of 10 per cent, previously decided upon. 
The increased price will apply after the June quarter. . The price 
of current for power purposes will also be increased as from the 
‘above-mentioned date as follows:—(a) Consumers with a load 
factor of 88ird per cent. or less, by 10 per oent. ; (b) exceeding 
$3jrd per cent, the increase to be the percentage ‘amount of the 
excess fuel cost over ‘9d. per unit generated, with a limit of 10 per 
cent: It is aleo proposed to suspend, on and after August let next 
and during tbe period of the war, the clause of the general condi- 
~ Hons of supply relating to free service connections. 


Glasgow.— YEAR’ 8 WoRKING.—The electricity depart- 
ment has achieved a record output for the year ending May 31st, 
consequent largely upon the huge demands for power made by the 
different factories, shipyards and other establishments engaged on 
national work. The output for 1915-16 amounted to 130,000,000 


units against 104,000,000 units in 1914-15, while the revenue was 


£500,000 against $400, 000 rebpeotively, an incréase approximately 
of 30 per cent. So great was the demand: that: an overload was 
carried throughout practically the whole winter, a state of affairs 
which would have been obviated had the new works at Dalmarnock 

—14 portion of which would have been in Vor ipai but for short- 
Ms of labour and material been ready, ^" 


Grimsby, —The Public Lighting Committee is recom- 
mending the T. C., in view of the fact that in the ourrent year 
£966 has been taken from the reserve fund of the electricity 
undertaking to pay for extensions of mains and services, for which 
no loans are available, to transfer the whole ot the balance of net 
revenue (£640) to the rererve fund. ; 


Hford.—ReEFvuse DESTRUCTOR Reports.—The question 
of utilising the steam from the destructor worke has formed the 
subject of recent reports from the Council's officials: The surveyor 
estimates that some 75,000 Ib. of steam per day should be available, 
‘and Mr.. Shaw, the borough electrical engineer, .describes three 
schemes by which this could be utilised in supplying electricity, 
giving respectively 551,000, 735,000, and 1,200,000 units delivered 
at the Ley Street works, For reasons given, either the first or 
second scheme is preferred, both involving. the transfer of 
machinery from Ley Street to the destructor. Mr. Harvey, the 
tramway manager, says it is evident that neither of the first two 
sohemes would alone provide the requisite energy for the trani- 
ways, and that the third poneme could not be carried out under 
present conditions, — . 


Ilkeston.— SALE of E. L. AND TRANWAYS,—The Pram 


--ways and Electricity Committee has recommended the Corporation 


to. accept the offer of the Notte. and Derbyshire Power Co. to take 
over the tramways and electricity undertakings on certain terms, 
ear matter has been considered by the Council ss a General 
m Qommitteg, and it was deoided, by a large majority, to 
il the undertakings, and the resolution to that effect will be 


[ng aro lamps converted for incandesoent lighting. The depaxt- 
ment is making no obarge for carrying out the conversion, the 
cost of which ia estimated at £100.  . 


Liverpool.—The Corporation has bcn récommended 
by the Fiaanoe Committee not to approve the resolution of: the 
Tramways and Eleotrio Power and Lighting Committees to inoreage 
the pay of certain of their employés by id. per hour, but that a 
war bonus of ls. 6d. per week should be given a men in bum 
Oorporation employ on certein conditions, . 


Llanfyllin.—Street LrauTiNG.—The T.C. has decided 
to accept the offer of Mr. R. A. Jones to light the streets by elec» 
tricity at 42 per lamp for 21 lamps, for a period of one year, 
subject to renewal ; the town clerk is to prepare the agreement. | 


London.—HammenrsMitH.—The L. C. C. has sanctioned 
the borrowing by the B.C. of £3,000 for electrical extensione, under 
the usual war conditions. 

WESTMINSTEB.— With reference to the amended terms for the 
supply of current to the City Council's buildings ty the Charing 
Cross Co., the Council has been recommended to agree that the 
contraot should be for one yesr ending June 24th, 1917, determin: 
able at the end of that period, or on any quarter-day ‘thereafter, 
by three months’ notice. 


Maidstone.—Price INCREABE.— The T. C. has adopted 
a new scale of charges for current, which are some 25 per cent. 
above the original prices. ae 


Reigate.—The T.C. has decided to further overdraw the 
eleotric lighting capital account to the extent of £231, in order to 


enable certain work to be carried out for increasing the capacity ef 
the two sub-stations. It was stated that the heating and power 


^ supply had increased 86°25 per cent, upto March last. 


Rochdale.—PrANT Extension.—Althongh the formal 
sanction of the L.G.B. has not yet been given to the expenditure 
of £10,157 on extensions at the eleotricity works, it is. reported 
that an intimation has been received that the sanction will +e 
given, and, acting on this, contracts for the work have been let. 


Salford.—The Electricity Committee recommerids- the 
T.C. to agree to a reduction of 24 per oent, in the normal ‘contract 
oba'ges for the supply of energy to the works of Messers. 
R. Haworth & Co. 

The Committee hat decided to temporarily delete Clause 31 
(relating to penalty for late completion of contracte) of the Model 
General. Conditions of. the IE. E. from contracts entered into on 
such conditions. 


South Africa.— The Cape Provincial Council has passed 
an ordinanoé whereby it will hereafter be lawful for any under - 


taker of a public electrical supply to supply electrical energy out- 
side the area of a local authority, subject to the consent of the 


Administrator being obtained. "The immediate object of the 


ordinance is to enable the Municipality of Oudtehoorn ta supply 
electric lighting to the Divisienal 3 of the district, ag. that 
the Cango Caves may be illuminated. Lebe be cle SO zd 


' Rpenborough.—Y SAR's : Wonkrxo;— There is - a loss of 


152 on the Counoil's electricity undertaking for thé past year, as 


compared with 4600 for the previous year. This is censiderel 


satisfactory in view of the fact that there was an = expenae 


of £138 over whieh the Counoil had no control.. i . UA g 


Sunderland, — VEan's Worxinc.—The last year’s 
working of the Corporation electricity department resulted in a 
revenue of £71,102, including £37,304 from power supply. After 
meeting: working expenditure u balance: remained of £30,636, and 


.after providing for interest and sinking fund charges, the balance | 


of. £1,032, being net profit, was carried to renewals. The output 


sold amounted to 15,056,376 units, an inorease of 3°84 per cent. ; 


the lead factor also improved from 26 to 31 per cent. The manager, 
Mr. Blackman, refers to narrow margin of plant capacity, and 
pointe out that the breakdown of.-a generator gis led to estimated 
additions to working cost of £3,500. 
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Wisbech.— PRICE INcREASE.—The T. C. has agreed to 
allow the Elestricity Supply Co. to increase the price of energy 
for lighting to not more than 63d. per unit, owing to the great 
increase in the cost of fuel. 


TRAMWAY and RAILWAY NOTES. 


Blackpool.— ELECTRIC VEHICLE.—The Finance Com- 
mittee bas sancticne1 the purchase by the Cleansing Committee of a 
second electric water-sprinkler, at a cost of about £1,000. 


Bolton.— ELECTRIC VEHICLE.—A deputation from the 
Electricity Committee having recommended the advantages of 
electrically.propelled vehicles, the Waterworks Committee has 
decided that it will consider the views put forward by the 
deputation when the question of motor transport is next before the 
Committee. 

FEMALE LABOUR.—The tramway manager reported a difficulty 
in obtaining suitable labour for car cleaning in the night time, and 
has been authorised to employ women for the work. It was 
reported that 154 employós of the department were serving with 
the Colours and 18 had still to go. Forty women conductors were 
now employed, 


Glasgow.—YEAR' 8 Workinc.—The official returns of 
the last year's working of the Corporation tramways show that the 
traffic receipts amounted to £1,149,264, an increase of £178,570 on 
the previous 12 months. The passengers numbered 362,371,464, an 
increase of 26,110,706, and tht car-mileage was 24,963,309, an 
increase of 748,819. The receipta per car-mile were higher, 
although the receipts per passenger were slightly decreased. It is 
noteworthy that 232,871,360 passengers were carried at jd. fares as 
against 93,768,671 at 1d. fares. 


Lancaster.— YEAR'S WORRKINd.— The borough account- 
ant reports a traffic revenue of £5,696 on the Council's tramways, 
against £5,533 in the previous year, an inorease of £163. The 
expenditure inoreased by £435, but £500 has been set aside for 
5 After paying interest and redemption, the net deficit 

£2,012 


Leeds, — FEMALE LasovR.— The tramway manager 
(Mr. J. B. Hamilton) has expressed his complete satisfaction with 
the women conductors, of whom he hae now over 400. The 
employment of the women has released between 400 and 500 men 
for military servioe. The pay, with overtime, reaches 308. a week. 


Manchester, —W AGEs.—As from June lst, a war bonus 
is to be paid to the paviors, \c., in the tramway department. The 
Tramway and Vehicle Workers’ Union has applied on behalf of the 
traffic staff for an additional war bonus, and the Workers’ Union 
has applied for an advance of wages for certain classes of workmen. 
Both applications have been refused. 


North London Electrification.—On Saturday morning 


last, a successful trial run was carried out on the recently electrified 


line between Broad Street and Richmond, 


Nottingham.—Yxan's Workinc.—The total receipts 
on the working of the Corporátion tramway und for the 
12 months ended March 81st last amounted to £195,392, an 
increase of £16,077 compared with the previous year. Working 
expenees amounted to £121,266, an increase of £8,682, leaving a 
balance of £74,125, an increase of £7,394, carried to net revenue 
account. After providing for interest on lóans, contribution to 
sinkiug fund, &c., the balance is to be divided, £20,350 going in 
aid of the rates, and £13,150 to reserve and renewals fund. During 
the 12 months the cars ran 3,885,322 miles, an increase of 95,465 
miles over the previous year, and carried 45,741,208 passengers, an 
increase of 1,530,246. Since the commencement of the war 228 
men have joined the Colours, and 62 left the service for munition 
work or other employment. There are upwards of 100 women 
conductors in the servioe, and the majority are carrying out their 
duties in a quite satisfactory manner. The difficulty of finding 
drivers has become serious, as men are leaving faster than they 
can be replaced. Farther, the reserve of conductors suitable for 
training for drivers is exhausted, and very few applications for 
employment are being received. 


Sunderland.—Y«ar’s WorKING.—The total receipts of 
the Corporation tramways for the last year amounted to £79,124 ; 
traffic expenses amounted to £20,915, and the balance carried to net 
revenue was £31,669. From this amount, interest and sinking fund 
charges were paid, £5,000 was placed to rate relief, £9,784 to 
renewals, and other expenditure was met. The paesengers carried 
numbered 19,905,911 as against 18,619,364 in 1916.—.Vorthern Press 
A 4enc v, 


Swansea, — Tramway POWER-PLANT PuRcHASE.— At 
the last meeting of the B C., it was reported in connection with the 
negotiations to take over the Tramway Co.'s power station, that the 
company had now acquired the freehold, which would be transferred 
to the Corporation instead of the leasehold interest. Under the 
agreement. the Corporation has undertaken to purchase the plant 
and machinery for £10,000, payment to be spread over 26 years at 
X 100 per annum, 


TELEGRAPH and TELEPHONE NOTES. 


A Wireless Record.— It is reported that the American 
steamer Ventura, which has just arrived at Sydney from San Fran- 
cisco, states that she picked up wireless messages from the station 
at Tuckerton, New Jersey, when she was 9,000 miles distant from 
that place, This is claimed to be a world's record. 


Ashton-under-Lyne.—The substitution of junction for 
trunk circuits between Manchester and adjoining towns has been 
extended to Ashton-under-Lyne, with whioh are associated Mosaley, 


Mottram, and Hyde. 
Norway.—The Western Electric Co, Ltd., has received 


from the telegraph department a contrat for nine automatic 
telephone exchanges for Christiania, having a total capacity of 
30,000 lines and 35,000 subscribers’ stations. The work will oocupy 
a period of six years. 


Russia.—Some time ago the Pan-Russian District 
Councils’ League organised a telephone factory in Moscow on a 
small scale. As such apparatus, and most of the parta thereof, had 
previously been imported, the first efforts to make a complete 
telephone apparatus without importations met with serious 
mechanical difficulties. However, under preasure of the absolute 
necessity of having such apparatus, by the application of all avail- 
able technical skill the difficulties were overcome, and solid pro- 
grees has been made. The factory now employs over 200 hands, 
and the total produotion is over 50 apparatus per day. 


Trans-Atlantic Telegraphy.—During the Irish rebellion 
many of the Atlantic cables landing on the West Coast of Ireland 
were for some days deprived of their land-line connections with the 
cables connecting Ireland with England, and were thrown idle, 
while the cables having direct submarine connection with England 
had to deal with an enormously increased traffic.— T. and T. Age. 

The German Post Office has made arrangements to permit 
Swedish telegrams to be transmitted to the United States by 
German wireless telegraphy, subjeot to certain conditions. 


United States.—The naval administration of the U.S. 
Government proposes to erect three large wireless stations, one at. 
San Diego, Oalifornia, one at Cavite in the Philippine Ielands, and 
the third at Pearl Harbour, Hawaii, The last two will have a 
raoge of about 9,000 km., which is the distance from San Fran- 
cisoo.to Paris, The contract has been placed with an American 
company, The new stations will enable the United States to com- 
municate with Japan by wirelese telegraphy Journal Teli- 
graphique, . 

Wireless Telephony.—From May 6th to 8th wireless 
telephony was employed to transmit orders between the U.S.A. 
Government at Washington and the U.S. battleship New Zam pshire, 
in Hampton Roads; the telephone was also used for communica- 
tion with naval stations at New York, San Diego (Cal.), Pensacola 
(Fla.), and other places. During the test the New Hampshire was 
ordered to sea, and returned to her station, reporting by wireless 
telephone at every hour. The demonstration was sucoeseful in 
every respect.— 7. a»d T. Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Ashton-under-Lyne.—June lith. Engine slack, for 


the Electricity Committee, Particulara from Borough Electrical 
Engineer, Wellington Road. Tenders to Mr. J. Neal, Borough 
Comptroller. 


Australia, —PxRTH,—July 19th. P.M. G. Supply of 
insulators (Schedule 510). See "Offi»ial Notices" to-day. 

August 16:h. P.MG. Distilling a NN (Schedule 502), 
telegraph and measuring instruments (S Shedule 498), See " Official 
Notices" to - dax. 

MELBOURNE.—Jaly 26th. Viotorian Railways Commissioners. 
400 signal lighting transformers, 

SyDNEY.—August 24th. P. M. é. Automatic switchboard and 
apparatus for North Sydney Exchange, Schedule No. 511. 

BRISBANE.—July 31st, P. M. G. Power board and acoumalators. 
Schedule No. 381. 


Halifax.—June 17th. Steer over the dam at the 
electricity works. Mr. James Lord, Borough Engineer, Town Hall, 
Halifax. Deposit £1 (returnable). 


Keighley.—June 10th. Fitting up the Keighley and 
Bingley War Hospital, Morton Banks, with electricity. Menn. 
Moore & Crabtree, Architects, Keighley. 


London.— Sr. Panxcras.—June 18th. B.C. Twelve 
monthe' supply of steam ooal for the Electricity Dapartment 
Borough Electrical Engineer. 

L.C.C.—June 19th. Asylums and Mental Defloienoy Committee. 
Electric lamps for three months, Mr. H. F. Keene, Olerk, 2, Saroy 


-Hill, Victoria Embankment, W.C. P i 


^ — 
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New Zealand, — PAHIATUA. — July 10th. Borough 
Council, Overhead wires, poles, street lampe, gas engines, pro- 
ducers, dynamos, auxiliary apparatus and accumulators. Specifica- 
tions from Borough Offices or Mr. E, J, Fenn, Consulting Engineer, 

uckland. 
1 28th. Borough Counoil. Steam 
turbo-alternator, condensing plant and switchgear. Specifications 
from the Tramway Office. 


Spain.—June 22d. Municipal authorities of Sancti 
Spiritus (Province of Salamanca). Concession for the electric 
lighting of the town during an undetermined period. 

June 28th. Municipal authorities of Infantes (Province of 
Ciudad Real). Concession for the electric lighting of the town 


during a period of five years. 
The municipal authorities of Puebla del Maestra (Province of 


Badajoz) have lately invited tenders for the concession for the 
electrio lighting of the town during a period of 10 years. 


Stoke-on-Trent.—Coal and slack for the Corporation 
electricity works for a year, Chief Electrical Engineer, St. Peter's 
Chambers. 


Torquay. — June 19th. Corporation. 5, 500 tons of coal: 
for uee with mechanical stokers for the Electric Lighting Commitee. 
Mr, F. 8. Hex, Town Olerk. 


West Ham,—June 22nd. B. of G. Electrical fittings 
for three months, Mr. T. Smith, Union Offices, Union Road, 
Leytonstone, N.E. 

Wolverhampton.—June 16th. Electricity Department. 
Coal and ash-handling plant, See “ Official Not ioes to-day. 


Specifications for the items marked * oan be seen at the Board 
of Trade Commeroial Intelligence Branch in London. 


CLOSED. i 


Bury.—T.C. Washed slack, for the electricity works : 
Pemberton Colliery Co., Ltd. l 


Dewsbury. — Electricity and Tramways Committee. 
2,000 tons of coal, for the electricity works: Crawshaw and 
Warburton, Ltd. 


Installation Contracts.—The following contracts were 
placed with Messrs. H. J. Cash & Oo., Ltd., during May :— 


Admiralty.—Electrio lighting installation, Chatham. 

War Office.—Provision of L.T. cables and distributors, and electric light 
installation, Dover. Special fittings for operating theatres. 

Post Office.—Electric power circuits and mains, telegraph factory, 
Birmingham. 

L.C.C.—Electric light vag An Southampton Street School, Camber. 
D MO, Haverstock Hill School, London, N.W. (See list of tenders 


Keighley.—The Keighley and Bingley Joint Hospital 
Board. Acoepted tender: Craven and District Private Telephone 
and Electric Co., at £216, for the electric lighting of the permanent, 


hospital buildings and the sanatorium. 


Leyton.—The District Council is entering into a year’s 
contracts with the Electrical Apparatus Co., Ltd, the Reason 
Manufacturing Co., Ltd., and Messrs. Chamberlain & Hookham 
electricity meters ; aleo with the B.I. & Helsby Cables, 
Ltd, for slot meters, The British Thomson-Houston Co. wrote 
stating that under present conditions they were unable to enter 
into & contract, as their meter factory was otherwise engaged. 


Lianfyllin.— T.C. Accepted tender for the lighting of 
the streets by electricity for one year, subject to renewal: Mr. 
R. A. Jones, | ; 

London,—London Education Committee. Tenders for 
installing electric light in the undermentioned schools : — 

SOUTHAMPTON STREET, CAMBERWELL. 


H. J. Cash & Co., Ltd. .. .. (accepted) £416 
Alpha Manufacturing Co. s i .. 481 


Foote & Milne, e 504 
Lund Bros. & Co. .. we ee 606 
Alex. Hawkins & Sons " $a s 528 
HaAvERSTOCK HILL, Sr. PANCRAS. 
H. J. Cash & Co., Ltd. .. - ate (accepted) £°01 
W. O. Tackley & Co., Ltd. „ Shes is c 5. 006 
Tredegars Ltd. ee U es ae ee a o ae 852 
Foote & Milne, Ltd. EO: 878 


410 


Pinching & Walton .. „% MEC EO : 
The Committee will open and accept tenders received during the 
Whitsuntide recess for installing electric light in the County 


Secondary School, Forest Hill. 


HAMMERSMITH.--Tenders received by the B.O. for panels 


required for new switohboards at Shepherd's Bush sub-station :— 


Park Royal Eng. Co. (accepted) £18 Ferranti, Ltd. - s^ .. £99 
ison & Swan "is T .. 19 Johnson & Phillips .. oe .. 80 
Switchgear & Cowans  .. . 90 Electric Construction Co. . . 81 
Reyrolle & Co, - T .. 91 Siemens Bros. & Co. a .. 88 
Bertram Thomas . 25 General Eleotrio Co. 53 . 4l 

Manchester.—Electricity Committee :— 

L.P. pipework and valves.—Aiton & Co., Ltd. 

Switchgear.—RB. T.H. Co., Ltd. 

Two water-tabe boilers, drain pipes.—Baboock & Wilcox, Ltd. (Sub. 


contractors: Eoconomíisers, E. Green & Sons, Ltd.; lagging, Newall's 
Inaulation Co., Ltd.) 

Cable.—Pirel!i-General Cable Works, Ltd. : 

10,000-kw. turb3-generator, also switchgear.—B.W, Eleotrio & Manulac. 
turing Co., Ltd. 

Two motors.— Phoenix Dynamo Mfg. Co., Ltd. 

Tramways Committee. “Accepted tender: 
Block tin.— Williams, Harvey & Co., Ltd. 


Salford.—Electricity Committee. 


materials to March next :— 5 
W. T. Glover & Co., Ltd. — Unarmoured cable, schedule of prices. . 
Key Engineering Go., Ltd.—Fibre pipes, approx. £100. 

Doulton & Co.— Stoneware pipes, teougha, &c., £50. 

Albion Clay Co.—Stoneware conduits, £200. o 
Aleo accepted :— : 

United Electric Car Co., Ltd.—Parmanent-way wagon body, £159. 

British Westinghouse Co., Ltd.—Auxillary steam turbine, £740. 

G. & J. Weir, Ltd.—Two roto-feed pumps, £560, l 
Tenders have also been acoepted for the erection and equipment 
of a suh-station in Blackfriars Road as follows :— M 

Wm. Gornall.— Bai'ding, also machine foundations, £8,280. 

British Westinghouse Co, Ltd.—Three-phase k. H. . switchboard, £1,203, 

Bertram Thomas.—Continuous-current switchboard, £2,215. 

Materials required in connection with the Willans & Robinson 

5,000-Kw. turbo-alternator :— 

Stewarts & Lloyds, Ltd.— Steel pipes and separator, £159. 

Stanton Ironworks Co., Ltd.—Cast-iron pipes and valves, £773. 

The Electricity Committee has approved the proposal of Messrs, 
J. Gerrard & Sons, L‘d., to sub-let the steelwork portion of the 
contract for the foundations for a turbo-generator to Mesers, 
Thomas Prickett & Sons. 


Accepted tenders for 


` 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Friday, June 9th. At 5.90 p.m. At 
Albemarle Street, Piccadilly, W. Lecture on Eyesight and the War," by 
Dr. E. Clarke, F.R.C.S. 

Chief Technica! Assistants’ Association.—Saturday, June 10th. At 8 p.m. 
At the Tavistock Hotel, Covent Garden, W. C. Discussion on The 
Advantages and Disadvantages of Various Types of Mechanical Stokers.“ 

Institution of Electrical Eugineers.—Thursday, June 15th. At 5.15 p.m. 
At the Institution Building, Victoria Embankment. Special meeting of 
Corporate Members to confirm the resolution to exclude alien enemies 
from membership. | etes 

Chemical Society.—Thursday, June 15th. At 8.30 p.m. At Burlington House, 
Piccadilly, W. Ordinary scientific meeting. 


Physical Society of London.—Friday, June 16th. At 5 p.m. At the 
Imperial College of: Science, South Kensington, S.W, Ordinary meeting. 


NOTES. 


Power and Heat for Chemical Plants,—In a letter 
addressed to Met. and Chem, Engineering, attention is drawn to the 
great economy that can be effected by using exhaust steam for 
heating purposes. The writer says :— 

If it be assumed that 25 per cent. of the heat units of the coal 
is required in the development of. electric energy in an electro- 
chemical plant employing steam, then that plant should be developed 
for utilising the remainder of the available heat units of the fuel 
(chiefly in the form of the latent heat of the steam) in multiple- 
stage evaporating, &o. By so doing the electric energy required for 
the electrochemical work would be largely a by-product. There 
are many purely chemical] operations where a large preponderance 
of heat over power is neoessary.  . 

“ It is conceivable that great plants where heat (at low tempera- 
tures) is king, might well put in electrio generators and thus obtain 
electrio energy at very low cost. There are great industries in 
practically all manufacturing communities, where the two great 
forms of energy, heat and electricity, might mutually complement 
each other. As the situation now stands, we have great central 
lighting and power stations wasting 75 per cent. of the heat unite 
of the coal in condensing the steam ; and, on the other hand, we 
have vast sügar refineries and other industries whose chief need is 
steam-heat. From a heat standpoint they should operate in 
combination.” . | 

If this course were followed, not only could steam compete with ~ 
water-power, but it might even ba found to possess an advantage 
over the latter. 


Clyde Valley Workers. —Mr. James Macdonald, Edin- 
burgh, arbitrator under the Munitions of War Act, has rejected the 
claims of the labourers employed by the Clyde Valley Electrical 
Power Oo. for increased wages, time-and-half overtime rates, and 
double pay for Sunday work. | | 


Cobalt for Thermocouples,—In a paper read before 
the American Electrochemical Society, Prof. O. L. Kowalke advo- 
cated the use of cobalt in thermocouples, stating that it was strong 
and gave a high E. M. F., did not grow brittle like nickel, and could be 
obtained in a fairly pure state. The combination of cobalt and 
constantan gave a particularly satisfactory couple. Unfortunately, 
at present the metal is costly. 


Safety Lamps.— The Home Secretary has approved the 
following safety lamps for coal mines :— 

Best's *‘ Excelsior Lamp, No. 8. z 

Best's ‘* Gauzeless ” Lamps, No. 1 and No, 1A. ` 
. “ Prestwich Patent Protector 08 '' Lamp. 
` -Rothwell end Co.'s AgB, '! B3,” '* C8," „ DB," and ES" Lamps. 
: : Teale’s Mueseler or Thornburry No. 6 and No. 6A Lamps. 
-Teale’s No, 1. Miners’ Eleotrio Safety Lamp. 


~ 
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: Foréign Trade.—Tue May FicURES.—The following 
are the electrical and 


machinery figures given in the official 
returns for May: ; | * 
l IMPORTS. |. | AM 
Electrical goods and appa-. — Month Ino. Inc. or dec. 
ratus, excluding of or to date compared 
machinery and un- May. dec. with 1915. 
insulated wire... . ... £186,489 + £98901 + £294,569 
Machinery — ..  .. 386,846 + 84,957 + 70,969 
- |. EXPORTS. 
Electrical goods and appa- 
atus, excluding 


machinery and un- BEC" TNR 
Machinery TIT eec Tr 1,920,850 + 90,550 — 810,417 


Terrestrial Magnetism.— The report of the Astronomer 
Royal for the past year states that the magnetic declination is 
decreasing at the rate of nearly 10 minutes of aro per annum, the 
declination at Greenwich Observatory being now less than 16°. 
The magnetic dip, having passed through a minimum, is slowly 
increasing, and the horizontal force, after remaining at a maximum 
for some years, has been decreasing sinoe 1912. 


Danish Peat Fuel.—Electrical enterprise falls within 
the scope of the operations which the Danish Teknieke Foren ing 
have set themselves, and in 1903 that society instituted a prize of 
1,000 kr. for a competitive essay for the best means of utilising 
peat as a source of energy for electricity works," the object being 
to tum to advantage the extensive peat moors existing in 
Denmark. Various essays have sinoe, at times, been submitted, 
showing the feasibility of utilisisg the gas extracted from peat 
for driving large electricity works. This year the society again 
invites essays on the best means of recovering and employing the 
gas for heating and driving purposes, as aleo the nitric acid and 
5 obtained for other uses. — Dan Tekniske Forenings 

idsshrift, EN 


Patents, Designs, and Trade Marks.—The report 
of the Comptroller-General of Patents, Designs, and Trade Marks 
for 1915 states that during the year 164 applications for the avoid- 
anoe or suspension of patent rights were made; licences were 
granted in 117 cases, 1 patent was suspended, 4 licences were 
avoided, 6 applications were refused, and 7 abandoned. The 
number of applications filed fur patente was 18,191, compared 
with 24,820 in 1914 and 30,077 in 1913; the number of patents 
sealed was 11,457, compared with 15,036 and 16,599 in the two 
preceding years, The receipts fram fees were $275,087, a decrease 
of £36,191, and the surplus of receipts over expenditure was 
£94,298, as compared th £128,062 in 1914. Renewal fees 
aniountéd :to £153,929, a decrease of £1,145, and the sealing fees 
to £12,837, a decrease of 2 1.844. The number of applications for 
the restoration of lapeed patents was 26; 18 were granted, and 
others are pending. Only three patents are in force which have 
been prolonged beyond the normal period of 14 years. 


Electric Smelting in Newfoundland.—The Hydro- 
Electric Smelting Co. Ltd., has recently installed an electric 
copper amelter at St. Johns Newfoundland. Tests have been 

od ore from the Little Bay copper mines, with satisfactory 
resuits. E ag 


. Volunteer Notes,—1sr Loxpon ENGINEER VOLUN- 

TEERS.—Orders for the week by Lieut.-Col. C. B. Clay, V. D., 
Monday, June 12th.—Technioal for Platoon No. 9, 16 Regenoy 

Street, S. W. ; Squad and Platoon Drill, Platoon No, 10; Signalling 

Clars and Recruite. 

. Tuesday, June 13th.—School of Arms, 6 to 7; Recruite, 7.15 

to 8.16. 

^. Wednesday, Jane 14th,—Platoon Drill, No. 2 Platoon. 

` Thursday, Jane 15tb.—Platoon Drill, No. 6 Platoon ; Shooting 

for No. 9 Platoon: Miniature Range; Reoruite, 5 45 to 7415; 

Instruotional Clase, 5.45. ö DEA 
Friday, June 16th.—Technical for No. 10 Platoon, 46, Regency 

Street, S. W.; Squad and Platoon Drill, No. 9 Platocn. 

' + Saturday, June 17th.—Probable date of Inspection by Lord 

French. Special orders will be issued. 1 | 
Sunday, June 18th. — Entrenobing duties: Parade, Victoria 

Station (S. E. & C. Railway Booking Office), 8.35 a.m. 

AE MF MACLEOD YEARSLETY, Adjutant. 


33D BATT. (OLD Bors) CENTRAL LONDON VOLUNTEER REGI- 
"ENT.—Battzlion Orders dy Capt. R. J. O. Eastwood (Com- 
mandant), Thursday, June 8th, 1916: : T 
Week-End Parades,—Saturday.—The Battalion will Parade out- 
Bide- Baker Street Station at 2.30 pm., and proceed by train to 
Wembley Park for Drill under the Commandant. 
~ Sunday.—The Battalion will Parade at Liverpool Street Station 
(Low-Level entrance, G. E. R.), at 9.30 a. m., and proceed by train 
for Entrencbing duties. i 
G. H. F. DUNOAN, Acting Adjutant, O.B.C., Platoon Commander. 


Technical College for Middlesbrough. — The Times 
States that Mr. Joseph Constantine, a Middlesbrough shipowner, 
has given £10,000 towards a scheme for the establishment of a 
technical college in the town, and other local firms have promised 
£15,000. : | 


Institution Notes,—National Electric Light Asso- 
ciation, U.S.A.—At the end of last month the annual con- 
vention of the N. E. L.A. -was held at Chicago. The Association 


was formed in 1885, and now baa a. membership of over 14,700, 
representing, acoording to the Electrical World, nine-tenths of the 
electricity supply industry of the United Stater, w posesmes 
an aggregate capitalisation of 600 millions sterling and an annual 
revenue of 90 millions. l 

Institution of Electrical Engineers.—On Thuredsy next, Janė 
15th, at 5.15 p.m., a special meeting of Corporate Members will 
be held to confirm the resolution which was on May 250 
to exclude alien enemies from membership. It is to be hoped that 
members will not regard this as a mere formality, fail to 
attend in sufficient numbers to ratify the resolution ; it is im- 
portant that they should not now slacken their efforte, Lot be 
present in foroe to oomplete the work to which they have set tbeir 
hands. 


Inquiries,— Makers of electrical. condensers of large 
capacity, and machinery for manu'acturing smali pocket batteries 
for fissh-lighte, ave asked for. 


Appointment Vacant.— Engineer for telephone system 
in India. See our advertising pages to-day.. 


The Organisation of British Engineering Industry. 
—The following resolutions were unanimously ied at a general 
meeting of the Council for the Organisation of British Engineering 
Industry (Manufacturing Engineering Concerns Section), held in 
Manchester on Tuesday last :— 

“1, That this meeting approves the steps taken to organise 
British Engineering Industry by the Council appointed on 
December 6th, 1915. ; 

"2, That this meeting approves the formation of an Association 
on the lines advocated ín the memorandum circulated, with power 
to negotiate, and if advisable to amalgamate or combine with 
existing or projeoted Associations; and this meeting pledges itself 
to support such an Organisation. 

" 8. That those firms who by signing the card have promised thelr 
adhesion and support to the Organisation be asked to subscribe to 
the fnnds of the new Association, and to make forthwith a 
minimum payment of £5 on account of their first year's sobeorip- 
tion towards preliminary expenses. ^ - 

4. That the existing Committee be empowered to give effect to 
the resolutions passed at this meeting.” 


Skin Effect in Strip Conductors.—In the Electrical 
World, Mr. H. B. Dwight has given a practical way to caloelste 
the skin effect in strip conductore—that is, the ratio of the alter- 
nating-current resistance to the direet-ourrent resistance l 


Skin Effect Resistance Ratio = 


SKIN EFFECT IN CABLE AND STRIP CONDUCTORS. 


à * 

The curve shown in the figure, which is self tory, applies 
to strip of copper, aluminium or other non-ma condactor. The 
strip should not be alose to the return condyotor ; that is, thers 
ehould be an air space between the strip and the return eondectst 
somewhat greater than the width of the strip. The thickness of the 
strip should not be. more than about one-tenth the width, otherwise 
the value of skin effect will lie intermedi«te between the curve 
for strip and wire, The curve applies to a single strip, aad not t» 
the case where two or more strips are cloee together and connected 
in parallel, as in ventilated bus - bars. The curve is applicable fer 
any temperature, since the value of the resistance R is to be takes 
for the temperature required. = . _ 


Resistance Alloys.—Messrs. P. M. Sebast ahd G, L 


Gray read a paper at a recent meeting of the American Kieotro- 
chemical Society on.alloys of nickel and chromium with copper 


and manganese, They stated that an alloy of 15 Cu, 85 Ni, 30 Cr. 


had a very high resistivity (112 microhma per cm.) asd s 


negligible temperature coefficient (0000078). An alloy containisg 


approximately 55 Ou, 45 Ni, 15 Mh bad a resistivity of 70 micro 
per om. é, and a zero temperature: coefficient at 20°C. Thisthay 
considered a better resistance alloy than any at preeemt weed for 
precision apparatus. ( M M 


-a = - 


- 


vel. 18. No- 2011, Town 9, 1916. 


Russian Copper Production in 1915,—According toa 
statement issued by the Military Industrial Committee, the total pro- 
duction of copper in Russia in the year 1915 amounted to 1,557,155 
poode, against 1,919,721 poods in 1914 and 2,095,289 poods in 1913. 
he production per district in the last three yeard was as follows, 


ns : . 1913. 1915. 


up NO | 1914. 
Urals .. u, 1,055, 122 1.025.057 1,043,892 
ee ba ee 495,387 233.559 
deri. 315.27 342,881 259,423 
Chemical and refining EE 8 
works . 81.233 86,396 50,281 
2,095,289 1,949,721 1,587,155 


Embargo on the.“ E. T.. — It is reported in ! Industrie 
"Electrique, on the authority of the Swiss Elektroindustrie, that the 
German Government has forbidden the transmission abroad of the 
Elektrotechnische Zeitschrift, the official organ of the German 
Elektrotechnischer Verein and the Verband Deutscher Elektro- 
techniker. The E. T. Z. has never busied itself with war affairs, but 
our contemporary suggests that the interdict is due to the desire 
of the Government to conceal from foreign eyes the scarcity of 
certain materials such as copper and aluminium, which is revealed 
by the publication of official regulations for the use of zinc and 
iron as electrical conductors, Tf s0, it comes too late, 


The Metric ‘System.—QOn "April 1st, 1916, the old 
systems of weights and measures in nsé in Denmark were abolished 
and the metrio system came into force, — ö 


. Germans and Austrians Suing in the Courts.— 
In the City of London Court, on June 6th, A. T. Speedometer, 

td, assignee of George Zimmermann, of London, E. C., sued 
Stanley & Co., of Southend, for £10 for goods supplied. Defendants 
objected to pay because plaintiffs were Germans. Mr. H. Snowman, 
. Plsintiffe’ solicitor, ssid that Zimmermann was a German, and he 
was interned, While he was an alien enemy he did not come 
within the scope of the Defence of the Realm Act, A man named 
Max Niechy, who said he was an Austrian who was exempt from 
internment (althengh he was not naturalised), having lived in 
England for 10 years, was called to prove the assignment. The 
plaintiff company, he said, was now in liquidation, and was under 
the control of the Board of Trade. The ms jority of the share- 
holders were Austrians and Germans, Some of them were in 
England and some in Germany. Judge Atherley. Jones, K.C., said 
he must find for the plaintiffs with some reluctance, having regard 
to the last decision of the Court of Appeal, as that was the law 
until the House of Lords gave ita long-deferred judgment, In his 
humble view, the opinion of the Conrt of ‘Appeal enabling such 
companies to sue was not the law of the country. Therefore, as 
the company was registered in England, it was entitled to 
recover, notwithstanding the fact that the beneficiaries were a'ien 
enemy shareholders resident, or carryirg on buainess, in enemy 
territory. Bat the money would be kept in Court until after the 
war ix Over. That was a security against the money leaving the 


i. 


. . OUR. PERSONAL COLUMN, `. 
The Editors invite electrical engineers, whether jókat ith 
technical or the commercial side of the profession and aa 
Alto electric tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their movements, > 


Central Station and Tramway Officials.—Mr. P. PRIESTLEY, 
the engineer and manager of the Mexborough and Swinton 
Tramways Co., who is about to leave to take up the manage- 
ment of the Oldham Corporation tramways department, was 
the recipient of a. presentation and good wishes at the Tram- 
. ways Institute, Rawmarsh. The presentation took the form 
. eta silver tea service. l 
.. Mr. G. H. Browne, A. M. I. E. E., acting engineer and mana- 
ger of the Borough of Ilkeston tramways and electricity 
department, has been appointed manager and engineer of the 
exborough and Swinton Tramways. Co., at £400 per year, 
succeeding Mr. P. Priestley. . 
Mr. W. G. Stock has been appointed chief engineer at the 
Hindhead (Surrey) electricity works. | 
On May 4th cne of the employés. at the Fulham electricity 
works (J. Fish) was struck by the crane.on the Quay Wall at 
the Townthead’ Wharf, and knocked insensible into the river 
at high tide. Shift engineer T. H.. WEICH promptly jumped 
. ja and saved. him. The Electricity. Committee has very 
fittingly passed a resolution congratulating Mr. Welch upon 


Bis courage and skill, and recommending him for the Royal 


Humane Society's Medal or Certificate. — . „ 
‘The original list of 42 candidates for the position of tram- 
ways manager at Belfast has been reduced to six. The ques- 
tion of the appointment has been referred to a sub-committee 
of the Tramways and Electricity Committee for consideration 
and report. | E E 
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neers. 


. employed on transport duties at the Dardanelles .. 


E 


General,—Mr. J. AnrHUR. Sykes, M. I. E. E-, assistant“ to 
gr neral manager of Messra. Wm. Beardmore. &. Co., Lid:, 

ilasgow, bas resigned this appointment in order to take up 
1 oF works manager to the Yorkshire Copper Works, Ltd, 

Weds, ; ? Z E e 

In the list of aliens to whom certificates of naturalisation 
were granted during May, the following entries appear :— -. ; 

J. Prosper Dethier (known as John Prosper), Belgium, elec- 
tiician, residing at Palmers. Green, Middlesex. 1, , 

F. C. C. Nielsen, Denmark, retired manager of a telegraph 
ccnipany, residing at Westminster, Wc Supr 

Coun. James HEALD, head of the firm of Messrs. Calvert and 
Heald, electrical engineers, Lancaster, and chairman of the 
Loncaster Electricity Committee, has been elected Alderman 
of the Borough, of which he was Mayor in 1904-5. 

Prof. Dosson, general manager of the Johannesburg muni- 
cipal gas, electric, and tramway departments, hae been 
appointed Major in command of two Pioneer Corps for ser- 
vice in Kast Africa. Each Corps is to consist of 120 men, 
and is intended to be formed of men skilled in the use of 
ex plosives. ea OLI P te 

Mr. J. M. Gray, assistant engineer and electrician at the 
Maypole Margarine Works, Southall, has retired after 22 
years’ service. He was presented with a Bore watch by the 
directors, a canteen of plate by the heads of departments, and 
a marble clock by the engineering staff. The Maypole Co. 
produces its own power, the average. output being over 
1.500,000 units per annum, ihe installation comprising over 
160 motors. p TE idera ies 

Mr. G. S. HEnscHELL and Mr. T. BinxBrT, who have both 
been 42 years in the service, has been appointed to succeed 
Messrs. H. M. Knight and T. Warden (retired), as superin- 
ton dents in the telegraph department of the Edinburgh Post 

ce, : . 4 : 3 ues ran d 

London Gazette notice :—Territorial Force, Royal. Engi- 
Tyne Electrical Engineers: Staff-Sergeant ADDISON 
STANLEY BunDiS to be Second-Lieutenant (on probation). 

Mr. C. LE MAISTRE, secretary of the International Electro- 
technical Commission, arrived in New York on can! 12th on 
a mission to the electrical engineering soeieties of the United 
States and Canada with regard to the adoption of international 


stundards for electricél machinery, k. 
Birthday Honours.—In the list of King's Birthday Honours . 
aro the following, to whom we tender our congratulations :-- 
Knighthoods are conferred upon: GEonGE T. BEILBY, Esq., 
F. R. S., the well-known chemist; E. C. Gepprs, Esq., Deputy- 
Director-General of Munitions, and formerly of the North- 
Eastern Railway. 
Appointed C.B.'s :—Capt. M. H. P. RIALL Sankey, late R. E.; 
the Hon. ARTHUR BSrANLEY, M. V. O., M. P.; GEoncE E. PEMBER- 
TON Murray, Esq., Secretary fo the Post Office; W. H. 
BEVERIDGE, Esq., Assistant Secretary, Board of Trade; U. F. 


. WiNTOUR, Esq., C. M. G., Director of Contracts, War Office. 


Roll of Honour.—In the first list of losses of officers. in the 
great battle of the North Sea, May 3lst, we find the names 
of the following :— ZR S aA? — Son 

Warrant Electrician LAWBENCE Garr, H.M.S. Queen Mary. 

‘Warrant Telegraphist Ernest Kemp and Warrant Electrician 
ARTHUR C., WORTHINGTON, H. M. S. Invincible. — uu 

Warrant Electrician ARTHUR Beales, H.M.S. Indefatigable. 

Warrant Telegraphist HENRY Arserry, H.M.S. Defence. 

Acting Warrant Telegraphist Harry BunNELU and Warrant 
Electrician. E. G. Goap, other ships.. == .. . 

Mr. JOHN REGINALD HATCH, an electrician on the Queen 
Mary, which was lost in the big sea fight last week, was 
employed at the Southport electricity works prior to his 
enlistment in the naval service, being apprenticed to Mr. A, 
Bleck, the borough electrican engineer. e l 

Private A. McCuLLocH, of the Loyal North Lancashire 
Regiment, formerly employed at the Peel-Conner Telephone 
Works, Salford, has died from wounds received in action. 

The death in action of Private Cus. Hotpway, Loyal North 
Laneashires, who, prior to the war, was engaged at the 
works of Messrs. Dick, Kerr & Co., Ltd., Preston, 1s reported. 

Mr. C. R. STEELE, of the Somerset Light Infantry, who has 
fallen in action in France, was, until the ‘war broke out, 
engaged at Siemens Bros. Dynamo Works, at Stafford. | 

Mr. HARwOOD MAULKINSON, of the Royal Naval Reserve, for- 


' merly an electrician at Fleetwood, has lost his life through 
the pone of a trawler in the Mediterranean whilst on patrol 
work. 


The Distinguished Service Cross has been awarded to the 
following officer in recognition of his services whilst employed 
on transport duties at the Dardanelles :— - g TS 
Haroub G. E. WIGHTMAN, Officer Commanding cable ship 
Levant, who rendered good services in connection. with the 
laying of the cable from Imbros to Suvla. on the night of the. 
Suvla landing, and in laying and repairing cables off the penin- 


sula frequently under heavy fire. ve 


The following officers are mentioned. for good services whilst 
ALAN HENRY BLACK, Chief Officer, cable ship Levant. 
ALFRED L. SPALDING, Chief Electrician, cable lu ne 
Tuomas C. BIRRECR, Assistant- Electrician; cable ship Levant. 
ALEXANDER S. HENDERSON, Chief Engineer, cable ship Levant. 
ARTHUR HILL, Cable Jointer, cable ship Levunt. 
The Distinguished Service Medal is'to be awarded to Wire- 
lass D iu Operator (First Class) A; ANDREWS, R.N.R., 
O. NJ. 13 W. T. S. CCT 


— 
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Obituary.—Mn. Leste S. Ropertson.—Amongst the staff 
of Lord Kitchener on board H.M.S. Hampahire was Mr. L. S. 
Robertson, whose death will be lamented by the engineering 
werld, and is to ourselves a personal loss. Mr. Robertson was 
best known as the Secretary of the Engineering Standards 
Ccmmittee, a position which he filled with the greatest ability 
from the formation of the Committee in 1901 to the time of 
his death; in July, 1915, he received an appointment at the 
Ministry of Munitions as Assistant to the Director of Produc- 
tion, in which capacity he was accompanying Lord Kitchener 
to Russia. He was the youngest son of Sir W. R. Robinson, 
sometime Governor of the Presidency of Madras (the. family 
name Robertson, its original form, having been resumed 
in 1898), and entered engineering life at the works of 
Messrs. Denny Bros., Dumbarton; he afterwards joined 
Messrs. John I. Thornycroft & Co., of Chiswick. He was 
the author of a standard work on steam boilers, and a member 
‘of the firm of Robertson & Outram, consulting engineers; he 
also took an active part in the management of engineering 
concerns, being a director of a large number of companies, 
and chairman of two of them. His loss, will be long and 
widely felt, not only in the engineering world, but also in 
sccial circles, for he was a most genial and warm-hearted 
companion, and of a kindly disposition. 

Mn. D. T. Mitts.—The death occurred on Monday of Mr. 
D. T. Miles, mains engineer, Bath Corporation electricity 
wciks. He was taken unwell with tonsilitis on Saturday 
morning. He had for 15 years held the position of mains 
engineer at Bath, and had been solely responsible to Mr. 
Francis Teague, the electrical engineer, for the whole of the 
outside work. He assisted to lay the original cables in Bath 
in 1889, when he was a foreman for Callender's Company, 
th» contractors. Mr. Miles's death is deeply regretted, for 
he was one of the best known men in Bath, He leaves a 
widow and four children. ä 
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NEW COMPANIES REGISTERED. 


0 — 

Mander & Co., Ltd. (143,989).— This company was regis- 
tered on May 31st, with a capital of £2,000 in £l shares, to take over, as 
from April Ist, 1916, the business of electrical and mechanical engineers now 
carried on at 125, Hockley Hill, Birmingham, and to adopt an agreement 
„with A. F. Mander. The subscribers (with one share each) are: A. F. Mander, 
38, Davy Road, Handsworth, electrical engineer; J. E. BendaM, 20, Greenhill 
Road, Moseley, baker and confectioner, Private company. The first directors 
dre A. F. Mander and J. E. Rendall (both) permanent). Solicitor: E. H. 
Clutterbuck, Minories Chambers, Birmingham, Registered office : 125, Hockley 
Hill, Birmingham. i s 


Galloway Engineering Co., Ltd. (9,604).—This company 
was registered, in Edinburgh, on May 26th, with a capital of £40,000 in Ll 
shares, to carry on the business of engineers, electricians, chemists, &c. The 
"subscribers (with one share each) are: D. L. Forrest, 116, Hope Street, Glas- 
gow; C. Finlayson, 160, West George Street, Glasgow. Private company. 
The number of directors is not to be less than two or more than seven; the 
rst are Major H. R. Alexander and R. H. Ballantine, Qualification, 45100. 
Registered office: Shakespeare Street., Dumfries. 
! 


Telephone Motor Works, Ltd. (143.931).— l his company 
was registered on May 25th, with a capital of £1,000 in £1 shares, to take 
over the business of motor engineers, makers and repairers, &c., carried on 
as the Telephone Motor Works at 158, Allsop Place, Baker Street, W.. and 
elsewhere, The subscribers are: A. J. Watt, 15B, Allsop Place, Baker Street, 
W., engineer, 200 shares; C. W. G. Green, 24, Rectory Road, Stoke Newing- 
ton, N., law clerk, 350 shares. Private company. The number of directors 
is not to be less than two or more than five; the first are A. J. Watt (manag. 
ing director), and C. W. G. Green. Solicitor : A. Sargeant, 207, Union Court, 
Old Broad Street, E. C. Registered office: 15B, Allsop Place, Baker Street, W, 


_OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


C. A. Vandervell & Co., Ltd.—Particulars of £100,000 
debentures, created by resolutions of March 24th and May 18th, 1916, filed 
pursuant to Section 93 (3) of the Companies (Consolidation) Act, 1908, the 
whole amount being now, issued. Property charged: The company's under- 
taking and property, present and future, including uncalled capital and free- 
hold and leasehold properties, No trustees. 


Baxendale Bros., Ltd.—Particulars of £2,000 debentures, 
created: May Hlth, 1916. filed pursuant to Section 93 (3) of the Companies 


(Consolidation) Act, 1908, the whole amount being now issued. Property - 


charged: The company's undertaking und property, present and future, in- 
cluding uncalled capital. No trustees. 


. 


Pritchett & Gold and Electrical Power Storage Co., Ltd.— 


Deposit on May 12th, 1916, of deeds of a mortgage on land and buildings at. 


Highneld, Feltham, IIdX., to secure all moneys due or to become due from 
company to Barclay & Co., Ltda, 95, Victoria Street, SW. stamped to cover 
4. J. 000 registered. A memorandum of satisfaction in full on May IIch, 1916, 
of charge dated July 29th, 1915, securing all moneys due or to become due 
from company to Barclay & Co., Ltd., has also been notified, 


Berkeley & Young, Ltd. (formerly Bergtheil & Young, 
Ltd.) (95.405).—Return dated September 21st, 1915 (filed April 20th. 1916), 
Capital, £12,000, in £1 shares. 10.010 shares taken up. £7 paid, 410,003 
considered as paid. Mortgages and charges. Nil. 


British L. M. Ericsson Manufacturing Co., Ltd. (79,061). 
— Capital, £200,000, in £1 shares (99.990 preference and 100.0 10 ordinary). 
Return dated March 29th, 1916. All shares taken up. 41 per share called 
up on 50.010 ordinary, Ss. per share on 20,000 ordinary, and £1 per share 
on 99,990 preference, £170,000 paid. 0. % (12s. per share) considered as 
paid on 50.000 ordinary. Mortgages and charges: £50,000 


Electro Galvanizers, Ltd.—Particulars of £4,000 deben- 
tures, created May 9th, 1916, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company's undertaking and property, present. and future, in- 
cluding uncalled capital. No trustees. 


- CITY NOTES. 


After providing for debenture and bank 


Lancashire interest, and charging extra depreciation on 
Dynamo machinery and plant on account of war 
and: Motor wastage, the profit for the year ended 
Co., Ltd. December 31st, 1915, was £31,534, plus 


£1,118 brought forward. The dividend on 
the preference shares, 5} per cent., is paid, and interim and 
final dividends and bonus on the ordinary shares total 121 per 
cent. for the year, free of tax, as against 8 per cent., free of 
tax, for the previous year. Directors“ fees require EI. 4%, 
£14,992 is put to reserve (making it £42,000), and £1,450 is 
to be carried forward. The profit as shown for the past year 
is considerably greater than the pre-war average years (1012 
and 1913), but this is almost entirely caused by additional 
output, partly at Trafford Park works, but mainly at a 
specially equipped new works for war service. The total 
number of persons employed in 1915 was double the average 
of the two pre-war standard years. The current year's orders 
oa hand are very large, and might be still further increased 
if they could be ex&cuted, but the shortage of men continues. 
Women in considerable numbers have been engaged and suc- 
cessfully trained for working the smaller machines installed 
m the new works. The annual meeting was held on Monday 
ast, 


German The Hoch Frequena Maschinen A.G., of 
Electrical Berlin (Goldschmidt machines for wireles 
Companies. telegraphy) has been absolved from sub 


mitting accounts for the past year. 

The Kabelwerk Duisburg, of Duisburg, recommends the 
payment of a dividend of 18 per cent. for 1915, as in the 
previous year, together with a bonus of 12 per cent. 

The accounts of the Kabelwerk Wilhelminenhof, of Berlin, 
which belongs to the Carlswerk group, show net profits 
amounting to £12,200 for 1915, as compared with £10,500 in 
the previous year on an ordinary share capital of £50,000. 

The Ver. Isolatoren Werke, of Berlin-Pankow, report that 
the company's activity in peace manufactures (insulators. Kc.) 
further diminished in 1915, although extensions of building: 
and machinery were necessary for the execution of Amy 
orders. No dividend was paid for the previous year, and the 
net profits of £600 earned in 1915 also do not permit of any 
distribution on the ordinary capital of £50,000. 

The accounts of Felten & Guilleaume, Carls werk, of Cologne- 
Mulheim, for 1915 indicate net profits, after appropriating 


149,000 for depreciation, as against £111,000 in 1914, amount. 


ing to £353,000, as compared with £300,000 in the previous 
year. A dividend of 11 per cent. is in contemplation, as com. 
pared with 8 per cent. in 1014. It is proposed to increas 
the share capital to £3,000,000 by the issue of new shares 
for £250,000. 

The report of the C. Lorenz A.G. (Telephone and Telegraph 
Works), of Berlin-Schoneberg, states that the turnover m 
1915 experienced a considerable increase, and most of th: 
business was for war contracts. The orders referred almost 
exclusively to articles of bulk production, and special plant 
had to be obtained for their manufacture. Including the 
balance from 1914, the accounts show net profits amounting 
te £83,000, as compared with £50,000 in the preceding year. 


and a dividend of 34 per cent. is proposed, as against 32] pe 


cent. in 1914. It is now intended to increase the share capita: 
to £995,000 by the issue of new shares for £75,000, at the 
price of 175 per cent. 

The Deutsch-Uchersceische Elektrizitats Gesellachaft, e 
Berlin, which owns large supply works at Buenos Aires an" 
other towns in South America, reports gross receipts 
amounting to £1,520,000 for 1915, against 41.495. % in 
the previous year. After defraying general expenses. interest 
charges, &., there remain gross profits of 41. 18.0%, ə: 
against £1,105.000, of which depreciation and reserve funds 
have absorbed £371,000 and £353,000 in the two years respa 
tively. The directors recomménd the payment of 6 per cent 
on the preference capital, as compared with 5 per vent. 1 
1914, and 10 per cent. on the ordinary shares, as in the pre 
ceding year. l 

The report of Hartmann & Braun A.G., of F rank fortan- 
Main, states that the production of munitions, which bez" 
at the end of 1914, was brought into full operation in PI 
and new electrical measuring instruments were also requin 
foc the defence of the country. Thanks to the large sto 
of measuring apparatus, the company was able to supply cus 
tomers in neutral countries in so far as legal regulations d 
not impose an embargo. After allocating £26,000 to depreci 
tion, as compared with £12,000 in 1914, the accounts exhib: 
net profits of £35,000, as against £15,000, and the dividers 
proposed is at the rate of 12 per cent., this contrasting wih 
8 per cent. for 1913. 

The directors of the Akkumulatoren Fabrik A.G., of Berli 
Hagen, report that the works were well employed in 1915, a: 
the turnover of the German and Austrian works rose im" 
£1.011,000 in 1914 to £1,229,000 last year. Increases m č? 
prices were made to equalise the dearness of raw maters ` 
and higher wages, so as to earn the profits used in pes“ 
times. It was impossible to give any information regard: 
the company’s foreign undertakings, as communications, evt 
with neutral countries, were difficult. The net prouts % 
£138,000, as compared with £148,000, but as no special we: 
provident grant is provided for, as against £26,000 ect at’ 


z 


vol. 78. No. 2011, JUNE 9, 1916.] 


THE ELECTRICAL REVIEW. 


055 


—— Ád——— 


for this purpose in 1914, the dividend is at the rate of 20 per 
cent., as compared with 18 per cent. in the preceding year. . 

The report of the Deutsch Sudamerikanische Telegraphen 
Gesellschaft, of Cologne, states that the cable between Mon- 
rovia and Pernambuco was still in operation during the first 
eight months of 1915. On September 13th, however, the 
cable was severed, and since that date the company's network 
has been at a standstill. The Compania Telegrafico-Telefonica 
del Plata, of Buenos Aires, in which the company is interested 
to the extent of £106,000, again concluded its year's work- 
ing with a slight loss, and the Cologne company conse- 
quently transferred £15,000 from the disposition fund, so as 
to provide a reserve for this investment.. The net profits are 
returned at £41,000, as compared with £59,000 in I914, and 
a dividend of 6 per cent. is proposed, being the same rate as 
in the previous year. ! 

The report of the Deutsch-Atlantische Telegraphen Ges., of 
Cologne, states that it could not be foreseen when the repair 
of the company’s interrupted cables and the -resumption of 
working could take place. The news from the Vigo station 
was good, and the information from Horta to the end of 
March, 1916, was also favourable. The gross profits declined 
by £62,000 in 1915, as compared with the previous year. After 
meeting general expenses, the accounts indicate a loss of 
£43,000, which is reduced to £26,000 through the balance 
brought forward from 1914. By the appropriation of £100,000 
from the special reserve fund, it is possible to extinguish the 
deficit and pay a dividend of 6 per cent. on the ordinary share 
capital of £1,200,000, as compared with 61 per cent. in 1914, 
and 74 per cent. in each of the four preceding years. 

The report of the Bergmann Hlektrizitats Werke for 1915 
states that while the departments reserved for peace manu- 
factures had to work at a restricted output owing to the State 
seizure of various raw materials, those devoted to the produc- 
tion of war materials had to work with continuous day aud 
night shifts. A considerable increase in the turnover took 
place as compared with the preceding year, and the sale 
prices were adjusted to the dearer raw materials and higher 
wages. 'The greater total profits were not only due to the 
execution of war contracts, but alsojto the sale at good prices 
of stocks which were previously entered at a low’ valuation. 
In order to render the undertaking independent as far as 


possible in the provision of raw materials, the company had ' 


embarked upon the working up of metals in substitution for 
. those which were requisitioned by the Government. The 
dividend, as previously reported, is at the rate of 10 per cent., 
as against 5 per cent. 

The adjourned general meeting was held 


Indo-European on May 30th, Mr. J. II. Tritton presiding. 
= Telegraph The position of the company, he said, had 
Co., Ltd. remained unchanged during the year. 


Their communications through Germany 
had remained severed. The South Russian and Persian lines 
had done good service, the staff everywhere having remained 
at their posts. The Odessa-Constantinople cable, in which 
thev nad a joint interest, had been closed down since Turkey 
entered the war. There was no prospect of resumption of the 


company's main route, and it was the wish of. the British | 


Government, and the cable companies with whom they had 
Working arrangements that they should await the termination 
of hostilities before committing themselves to any definite 
decision for the re-establishment of the through service to 
India via Russia, so that the most suitable route should be 
determined upon. Last year they received an assurance from 
the British Government that facilities would be given to the 
company for the re-establishment of the Indo route. The 
Imperial Russian Government had also promised facilities to 
the same end, together with an extension of the existing con- 
eession. Such extension should render possible the very con- 
siderable expenditure on capital account which would be 
involved in the re-establishment of their route. The revenue 
for the year showed an important increase, and the expenses 
a decrease—a satisfactory and unlooked-for state, of affairs, 
which was entirely due to a prolongation of the working 
arrangements with the other telegraph administrations, except 
for which a large decrease of receipts would have been 
recorded. They could not hope for a continuance of such 
1nore or less artificial prosperity, and under new arrangements 
with their friends they considered they were assured of suffi— 
cient receipts to provide a dividend of 7 per cent. upon the 
capital of the company after payment of all expenses, an 
arrangement which would continue until one year after the 
war. 'The company had been very liberally treated by the 
Indo-European Telegraph Department of the Indian Govern- 
ment and the Eastern and associated companies. It would 
remain with the directors to auginent the dividend thus pro- 
vided by withdrawal from the fund established for the equali- 
sation of dividends. They might well congratulate themselves 
that the reserve funds of the company stood as they did. 
Their endeavours to assist the Government of the country had 
ranged from the manufacture of gauges of microscopic accu- 
racy, which had more than once received high commendation, 
to subscriptions to war loans aggregating upwards of £150,000. 
The levy of the tax-gatherer in respect of excess profits necessi- 
tated the putting aside out of surplus £15,000 for last year's 
excess. In regard to the constantly recurring items of depre- 
ciation of investments, the £25,000 set aside in 1914, which 
some thought excessive, had not proved sufficient, and they 
had.now set aside £35,000 for the same purpose. It was pro- 

posed ‘to appropriate £10,000 ‘towards wireless development 


- 


and research, although last yedr’s vote had not Leea quite 
exhausted. They would not be able to do this cut of income 
for 1916. They would eventually have no cause to regret the 
money expended in this direction. The Indo Co. had a pre- 
dcminant interest in the Galletti Co. For more than eighteen 
months it had been nothing but a source of expenditure to 
them, and this in spite of negotiations which at. one time 
appeared likely tg offer a solution of what was practically, 
owing to the war, a deadlock, but which came to nothing. 
The directors had determined to bring to an end this state of 
„affairs; indeed, they had no option but to do so in view of 
the material diminution of the earning power of the Indo Co. ' 
‘They proposed, therefore, in the interest of all concerned, 
und particularly of the Galletti shareholders, before whom 
there was no other alternative than liquidation, to enter into 
a new combination of interests with Creed Bille & Co., Ltd., 
inanufacturers of telegraph apparatus of every sort, whose 
business was in a highly prospefous position. This company 
would be enlarged by the issue of additional capital, of which 
the Indo Co. would take up to £30,000 for the development 
of the wireless side of the business. The patents owned by 
the Indo. Co. and those owned by the Galletti Co. would be 
transferred to the Creed Bille Co., on whose board the Indo 
Co. would be represented. The value at which these patents 
were taken was fixed at £105,000, of which the greater part 
was applicable to the Galletti Co., to be paid in cash by an 
ennual percentage of the divisible profits of the combined 
undertakings. Facilities were also given for an option to take 
up 20,000 £1 shares at par, should the issue be advisable, thus 
enabling Mr. Galletti or others interested to participate in tlie 
future development of their patents. The directors felt that 
the prospects of the radio-telegraphic and telephonic patenta 
would be enhanced by this arrangement. They hoped that in 
the interest of the War Office and the Admiralty no difficulty 
nught be found when they inade the necessary application to 


the Treasury Committee for new issues to sanction the 


scheme. .They would regret that anything should retard a 
step which they considered afforded good prospects of ultimate 
xd and provided an immediately dividend-paying invest- 
ment. | ' 

Mr. J. B. ConcaNnon’ presided at the 


Anglo» annual meeting on May 2th.. He said 
Argentine that there was a net decrease in receipts 
Tramways of £141,380, and a saving in expenses of 
Co., Ltd. £94,256. The amount carried to net 

"A revenue account was £17,199 less than last 
year. In view of the outlook for the current year they could 


not recommend an ordinary dividend. Although the financial 
position in Argentina was sound, enterprise in Buenos Aires 
had been almost at a standstill, particularly in the building 
trade, capitalists and financiers being reluctant to embark in 
new operations. Confidence seemed to be slowly gaining 
ground, but he feared that no marked improvement could be 
lcoked for during the continuance of the war. The very high 
cost of freight and limited tonnage hampered both exports 
and imports, and would have a very detrimental effect on 
expenditure on cost of energy. Up to April 30th, though the 
receipts were down by only £32 compared with the corres- 
pending period of 1915, the expenditure was £33,495 more, 
entirely due to dearer energy, and they would have to face 
a greater ratio of increase for the remainder of the year. The 
supply company from whom they got their current assured 
them that they had already secured sufficient fuel to carry on 
until the end of the year. Great credit was due to the general 
manager, Mr. Pedriali, for the substantial economies he had 
effected, but there was a limit beyond which he could not go, 
having regard to the efficient working of the system. The 
sinking fund for the redemption of the 5 per cent. debentures 
came into operation this year, and would entail a charge on 
revenue of 48.000. The chairman said he thought it well that 
he should correct a misapprehension which had got about to 
the effect that the company was '' controlled by Germans.“ 
There was no foundation for that rumour. The ordinary shares 
were all held by the Compagnie Générale de Tramways de 
Buenos Aires, of Brussels, and the shares of the Brussels Co. 
were owned by Belgian, French; and Swiss subjects, none 
being held by Germans.—Mr. G. A. TOUCHE, MP. who 
seconded the adoption of the report, said that the position 
was that the gross takings had gone back to a little below the 
level of 1912, notwithstanding the opening of the subway.. 
Shipping difficulties would stand in the way for some time. 
to come. While the present condition of things obtained it 
would be idle to pretend that the outlook for such an enter- 
prise as theirs, depending upon the supply of fuel, was pro- 
nising. He feared that the position was likely to get worse 
rather than better. | ^d 

At the meeting held at Copenhagen, on 


Great Northern May 6th, Consul-General W. WEIMANN 
Telegraph said that the company had experienced the 
Co., Ltd., same difficulties as had hampered all inter- 


‘national intercourse since the beginning of 
| the war, but the strict neutrahty observed 
by the company and the correctness of its serviee were being 
rewarded by the continued confidence of its concessionary 
Governments. Apart from the cables between Denmark and 
Russia, which, on account of the war, they had been unable 
to repair since they became interrupted in November, 1914, 
seven of the company's cables in Europe had suffered 11 
interruptions, whilst in the Far East 19 breaks had occurred 
in nine cables. Considering the dangers to.navigation in 


of Denmark. 
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the European seas ‘spanned by their cables, it was fortunate 
that the interruptions during 1915 had been less. numerous 
than in the last few years. In Europe the cable. steamer 
H. C. Orsted had been on active service for 140. days, of which 
92. were for the account of others, whilst in the Far East the 
cable. steamers Store: Nordiske and Pacific had been occupied 
for i7L days, for 108 of which they were engaged for account 
of other parties. The Wladiwostock and Kiachta routes had 
heen. in satisfactory working order, but. unfortunately the 
dicrease.in the traffic transmitted by these lines between 
. Evrope and the Far Bast since the beginning of the war had 
` eontinned, and had been even more perceptible towards the 
nd of the year. In these circumstances, they had provi- 
sienally returned to the Imperial Russian Telegraphs the wire 
between Petrograd. and Irkutsk, which some years ago was 
placed at the disposal of the. company’s offices at the two 
ces above-mentioned and was reserved for the transmission 
of the Far Eastern traffic. The wire was now fully used for 
fhe huge internal correspondence of Russia. The automatic 
instruments lately introduced at their principal offices in 
Europe had -demonatrated. their great value during the war; 
but for these instruments the work would have proved over- 
whelming. for the staff. They had recently commenced to 
introduce similar: instruments in the Far East, where the 
working conditions differed in several respects from those 
existing in Europe, and as soon as circumstances nitted 
these instruments wóuld be employed more generally in the 
Far East also. They naturally continued to watch the 
development of wireless telegraphy, but hitherto had had no 
occasion for occupying themselves actively therewith, apart 
from the, installations on board the cable steamers during 
later years, A change in this passive attitude might, however, 
be brought about in the near future, as they were negotiating 
en arrangement with the Danish Government, by which the 
oompany was to .undettake. the . establishment of wireless 
cammunication. within the Faroe Islands and: the. working 
of the stations on behalf of the Government. Circumstances 
parmitting, wo stations were to be erected in the course of 
the current year, one at. Thorsbavn. (Stroemoe) and the other 
at Tveraa (Suderoe); the former would be open also for 
edtureunícstáon with ships at sea. The scope of the scheme 
was purely local, and, as the traffic to be transmitted was 
insignificant, they did not expect to derive pecuniary benefit 
from the arrangement. Their main purpose in proposing to 
saddle themselves with this wireless service was to facilitate 
the fulfillment of a, most. natural wish. of the Danish Govern- 
mient, viz., to give to the inhabitants of Suderoe the benefit 
ol: telegraphic communication with the rest of the world. The 
International. Telegraph Conference. which was planned to 
fake place in Paris last year—the 50th since the foundation 
of the: Telegraph Union—had been deferred sine die, During 
the year, and particularly during the first six months, .the 
telegraphic traffic over the company’s European cables had 
beep extraordinarily heavy, and, as a consequence, the work- 
ing zeal of the staff at the majority of the European stations 
had been tested most severely... The employés had, however, 
everywhere performed the very strenuous task imposed upon 
them with goodwill and with unflagging ardour; but now 
that certain classes of. traffic were decreasing owing to cir- 
cumstances in connection with the war, they might hope to 
obtain a well-earned respite shortly. The outcome of the 
present situation was still so obscure that every reason existed 
fox repeating the view. emphasised at the last general meet- 
ing, viz.:: That this appalling war which has hitherto 
brought prosperity to the company, may at any moment affect 
' Ms interests adversely." The speaker proceeded to refer to 
the accounts. and to say that the board felt that the same 
ee and bonus as Jast year (22 per cent.) might safely 
der Sır J. Wore Barry, presiding on May 


„ l 
c: Eastern | 24th at the annual meeting, said that. the 
Telegraph result of the year's operations was remark- 


- able. The gross revenue was in excess of 
£^ any hitherto attained bv the company. 
and amounted. in round figures to £2,104,000. an increase of 
£458,691. . The total expenses were about £72.000 more than 
dast year. Included was an amount of £36,642 for special 
payments to the staff and other expenses in connection with 
lie war. The large sum of £307,037 appeared in expenses for 
inromie-tax payable in England and excess profits duty. Not- 
withstanding these heavy additional taxes and the increased 
expenses, the final amount available for distribution was 
£118,895 in excess of 1914. Under these circumstances, thev 
were fully justified in recommending a final dividend of 24 
per cent., making 6 per cent. for the year, as against 5 per 
cent. which had been paid for many years past, while main- 
taining the usual bonus of 2 per cent., making a total distri- 
bution of 8 per cent. for the vear, free of income-tax. The 
stockholders were asked to avprove the proposal that the 
directors’ fees should be paid free of income-tax. as was the 
cuse in resnéct of the etockholders’ dividends and bonuses, and 
was also the case with respect to all salaries of the staff at 
home and abroad. He had referred at recent meetings to the re- 
newal of soine of the older section of cable in the Red Sea, and 
to new cables which had been laid between Gibraltar and Alex- 
erdria and from Aden to Colombo. These operations had 
entailed a  verv large expenditure, aggregating nearly 
21.40. 0% 0. and this sum had been charged against the general 
reserve fund during a period covering the last five years, the 
final instalment: of £200,000 being included in the present 


bY Co. Ltd; E 


accounts. Although it was difficult under the existing circum- 
stance’ to obtain a reliable valuation of the reserve fund invest. 
ments, it had been decided, as a result of the- approximate 
valuation made, to increase the provision for investment fne- 
tuations, and a further sum of £125,000 had been taken fron 
the general reserve fund for that purpose, making a total 
provision to date of £450,000. This fund had been well main- 
tained, and the balance remaining was 41, 805, 945, er rather 
more than it was before the heavy withdrawals-on aceount of 
the new cables, .&c. He believed that at no period in its 
history had. this company. stood so well in the èyes of tbe 
Government and of the public as to-day; The foreai exer- 
cised in laying additional cables to provide in advance a 
margin of carrying capacity beyond immediate requiremente 
had stood them in good stead. It had enabled them to main- 
tain an efficient system for the Government, and, subject to 
the conditions which had necessarily been imposed upon com- 
mercial correspondence, a continueus and trustworthy service 
had also been available, notwithstanding. the unprecedented 
volume of traffic. The principal factors which had eaused the 
Increase in the number of words carried- during the year were 
the interruption of the Indo-European Telegraph Co.'s line to 
India, and. also that the carrying capacity for commercial wotk 
of the Great Northern Telegraph Co.'s route to China and 
Japan had been greatly reduced on account of Governmental 
requirements. Although the Government had permitted the 
use of nine codes, which bad to a considerable extent restricted 
the use of plain-language telegrams, still the amount of work 
transmitted over the cables had shown a large increase, so that 
when any of the main cables had become interrupted fram one 
cr other of the natural causes, some’ delay to commercial 
traffic must necessarily result. So far, however, they had 
been able to maintain a constant service throughout their 
system. The chairman proceeded to refer in some detail to 
the manner in which the company had assisted Government 
departments, the Colonial, and other Forces by facilitating 
communication by telegraph in every possible way. 


The revenue received und accrued during 
the year ended March, 1916, amounted to 
£20,289. The profit was £11,300, plus 
£7,081 brought forward, making 218.881 
„ A dividend of 4 per cent. is recommended. 
less income-tax, leavin £7,901 to be carried forward. The 
traffic receipts of the Norwich Electric Tramways Co,, Ltd., 
were fully. maintained, and a 3 per cent. dividend was paid 
for the year ended June, 1916, the same as for 1914. me 
ecessary Work of relaying and renewing portions of the track 

as been continued throughout ‘the year.. The Douglas 
Scuthern Electric Tramways system has been closed down óm 
account of thé war; all expenses have been reduced to the 
minimum necessaty for the safeguarding and upkeep of the 
urdertaking. The income received from the Philadelphia 
undertaking was £14,238. The balance of the proceeds of the 


New General 
Traction © 
Co., Ltd. 


. sale of the Coventry undertaking to the municipality has now 


beer distributed, and the company's interest in that concern 
is, therefore, finally liquidated. Annual meeting: June Mtb. 


The business continued to show substan- 


Marconi tial expansion during 1915. The net profit 
International amounted to £63,030, after deducting 
Marine = £29,281 for depreciation and debenture 
Communication interest, compared with a net. profit of 
Co., Ltd. £55,668 for 1914. Notwithstanding the 


ccugiderable decrease in passenger traffic, and the necessary 
restrictions in respect of private messages at sea, the revenue 
from ships’ telegrams, subsidies, &c., amounted to £208,899, 
a substantial increase over 1914, when it was £175,021. This 
increase is mainly. due to the greater number of ships installed 
with wireless apparatus. The number of telegraph stations 
owned and worked by the company as public telegraph sta- 
tions on the high seas increased from 876 in 1914 ,to 1,008 in 
1915. The organisation of this company. together with that 
of its assqciated companies, with a total of some 9,800 mer- 
cantile vessels fitted with Marconi 0 4 stations, has con- 
tinued to render inestimable service. e amount af the 
piofit and loss account now stands at £75,062, SE ER 
£11,971 carried forward. The directors recommend a 

dividend of 73 per cent., which, with the interim dividend. 
makes 124 per cent. for the year. The losses sustained in 
ecnsequence of attacks upon the mercantile fleet during the 
latter part of 1914 and those incurred during 1915 have now 
been debited to profit and loss account. Therefore tbe 
£10,000 which was placed last year to the credit of a special 
reserve account to meet any losses arising from this cause 
remains intact, and it is now proposed to transfer this sum. 
together with the share premium account, to a general 
reserve account, which will then stand at £27,639. The con- 
tiruous growth of the company's business and the large num- 
ber of additional telegraph stations on board ships, which are 
being installed vear by year without the issue of additional 
capital, render it prudent to carry forward the substantial 
valence of £33,841, after providing the sum of £3,500 for the 
redemption of debentures. During the vear under review 
there has been a net increase of 133 stations, representing a 
substantial capital outlay for which it would have been im- 
pessible to provide without raising additional capital had it 
not been for the policy of prudently husbanding the cash 
resources of the company. The balance carried forward will 
also serve to meet the excess profits duty, which must exceed 
48,095, the amount payable under this head for 19. The 
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Amalgamated Wireless (Australasia), Ltd., in which this coin- 
pany is interested, has paid a dividend of 6 per cent. for the 
year ended June, 1915. Annual meeting: June Mth. 


During the year ended October 31st, 
United Electric 


. Tramways of system were $1,553,524, a decrease of 
Monte Video, $154,061, and the operating expenses were . 
Ltd. $988,791, a decrease of $45.151. "The net 
receipts were $565,039, a decrease of 


$99,910, which at exchange of $4.7 to the £ is £21,257. The 
pessengers carried were 40,337,643, a decrease of 3,525,206, 
and the car miles decreased by 44,070. The percentage of 
operating expenses to gross receipts increased by 2.78 to 
63.64. The further decline in tariffs which was anticipated 
i3 attributable mainly to the war. The summer weather 
ecnditions were also unfavourable, but conditions in general 
showed some tendency towards recovery at the close of the 
year. Further economies in working have produced the sub- 
stantial decrease in operating expenses. Certain services 
Which had been reduced on the outbreak of war owing to 
the uncertainty of obtaining coal supplies, have been resuined 
by municipal regulation, although in some instances they are 
unremunerative. The charges for freight and insurance have 
shown an alarming percentage of increase. Owing to the 
scarcity of shipping, high rates for freight still exist, and the 
cost of coal delivered in the power-house in Monte Video is now 
between 150 and 200 per cent. above the pre-war cost. Capital 
expenditure was £30,482, mainly for paving and rolling stock, 
the latter ordered before the war. Only 10 cars and 15 trailers 
had been, ordered and supplied. Further expenditure on roll- 
ing stock, &c., had been postponed where possible until after 
the war. The amount receivable from La Sociedad Comercial 
de Montevideo in respect of revenue was £111,414. "The profit 
and loss account for the year, after providing for administra- 
tion expenses and charging £48,937 for debenture interest, 
showed a credit balance of £51,699, plus £12,973 brought for- 
ward. There has been put to redemption of debenture stock 
£3,562, to redemption. of preference and ordinary capital 
£2,500, to renewals and contingencies £20,000. The dividend 
of 6 per: cent. on the preference shares, less income-tax at 
3s. in the £, for the year ended March, 1916, required £25,500, 
leaving to be carried forward £13,103. Owing to the war no 
dividend on the ordinary shares is recommended. Annual 
meeting: June 15th. i 


* 


Reduction of Capital.—Browett, Lindley & Co., Lid. Mr. 


They issued 50, 000 preference and 50,000 ordinary shares, all 
fully paid. The Articles of Association gave the preference 
Shareholders priority as to their cumulative dividend and 
capital, and to nothing more, and the ordinary shareholders 
got the rest of the assets in the event of a winding-up. The 
resolution for reduction threw all the loss on the ordinary 
‘shareholders, but a scheme had been arranged, which did not 
require the sanction of the Court, by which the holders of 
bcth preference and ordinary shares would be satisfied. It 
had been approved by both classes of shareholders. As to the 
‘cause of the loss, the company had been compelled to take 
over investments in satisfaction of bad debts, and these were 
never worth the nominal value at which they were put into 
the balance sheet. His lordship remarked that the scheme 
was of the nature of a bargain. 


Ferranti, Ltd.—At an extraordinary general meeting, 
culled for June 16th, a resolution will be submitted extending 
‘the borrowing powers, which already stand at £200,000, to 
£200,000 exclusive of amounts owing or secured to the Gov- 
'ernment. | 


Worcester Electric Traction Co., Ltd.—Including 2293 
brought forward, the accounts for 1915 show :—Available, 
£4,042; dividend 3 per cent., transfer £1,000 to reserve, carry 
forward £180.—Financial Times. ; 


Marshall, Sons & Co., Ltd.—A financial daily states that 


the dividend for the vear is 74 per cent., with £10,000 carried 
to reserve, and £19,633 forward. 


“STOCKS AND SHARES. 


. TUESDAY EVENING. 

The first effect of the news of Lord Kitchener's tragic death 
was to bring business in the Stock Exchange to a standstill. 
Nobody could believe it possible; and for half-an-hour busi- 
ness was suspended. Then markets quietly returned into 
semething approaching their usual condition. -A slight fall in 
Consols was the only noticeable change. There was no rush 
to sell; the investor and the community at large take their 
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1915, the gross receipts of the tramway, 


. the price of the raw material. 


loss with courage and calmness—eloquent testimony to the 
confidence with which Lord Kitchener has inspired the nation 
as to the eventual conclusion of the struggle, come what may 
in the meantime. l 

Therefore prices remain firm and steady. The readiness of 
the investor to buy securities 18 so great as to give rise to 
some surprise in the City that the Government do not issue 
a popular long-dated loan. ‘The public are content to buy 
Home Railway debenture stocks up to a price that reduces 
the yield to 42 per cent. on the money; and even at thia 
level there is not enough stock to go-round. i 

Industrial markets continue to hold the field for activity 
and public interest. And the reason for this is simple. Inves- 
tors find that they have such difficulty in getting even good 
second-grade stocks that they turn perforce to the ordinary 
shares, and to such preferences and debentures as are avail- 
able, particularly those of the best sort, amongst manufactur- 
ing concerns. p 

There is a strong disposition, moreover, to endeavour to 
discount what is going to happen after the war is over; and 
money is being directed to any direction which is likely to 
experience a rebound of prosperity in those days. Interest- 
ing problems crop up here-anent; and we have been asked, 
quite seriously, what price Armstrongs shares will command 
when peace is signed. | 2 REL 

In the industrial markets are to be found wider ranges of 
selection than other departments afford. The man who holds 
War Loan says he would not sell it, even apart from patriotic 
reasons, simply because he does not know in what other 
stcck of similar class he can employ his money to equal 
advantage. The holder of Colonials re-echoes this sentiment: 
Meanwhile, money is being piled up in the provinces. A 
great part of the present national spending consists of trans- 
ferring bank balances from one set of pockets into another 
set; and the restrictions laid upon new issues, togethér with 
those which militate against realisations by capitalists outside 
Bet Britain, are all points in favour of existing securities 

ere. : o> 

Nevertheless, the electric lighting market is dull, and the 
only two movements on the week are in the downward direc- 
tion. St. James’ fell 4, Brompton ordinary 4. The latter 
stand at 64, and are worth considering by the investor, be- 
cause the company was one of those which did not reduce 


-its dividend for 1915, and at the present price the return on 


the money comes to £7 13s. 10d. per cent. No doubt the 
various calls to economy, daylight saving, linking up, reduc- 
tion in lighting, and so on, have the effect of keeping money. 
away from this department. But its turn will come some 
day, of course; and then it will be just as difficult to buy 
shares as now it is hard to realise them at reasonable figures. 
Home Railway stocks were buoyant Wu Sir Edward Grey's 
cold douche to the peace expectations led to modification of 
the buying orders which had been steadily streaming in. 
North-Easterns keep good, in consequence of the anticipations 
in connection with the electrification. The Underground list 
13 steady, with recovery in the price of Underground Electric 
Income bonds. It is worth noticing that the return at the 
present time is 6% per cent., which, allowing for income-tax 
at 5s. in the £, works out to the equivalent of 91 per cent., 
less tax, on the money. No changes worth mentioning have 
occurred in Districts or Metropolitans. ö 
Telegraphs are good all round. Advances have occurred in 
the American and the Eastern groups. Great Northerns are 
up 10s. Westerns gained 3. Globe shares of both kinds 
1ticipated in the improvements, which, of course, come on 
he top of gains recently established. A feature is the strength 
of Marconis, which are 7/32 higher at 27/16, on the expecta- 
tion of a favourable report. The Merconi Marine Co. has 
done very well, and the dividend is raised from 10 per cent. 
10123 per cent. The company carries forward the substantial 
balance of £34,000. It is stated in the report that the Amalga- 
mated Wireless (Australasia), Ltd., paid a dividend of 6 per 
cent. in respect of the year ended June 30th last. The price 
of Marconi Marines is better at 29s. Oriental Telephone ordi- 
nary shares are 4 up, and the strength of the market is carried 
on into the industrial list. ss oe 
Telegraph Constructions are 30s. higher. There are rises of 
15s. in India-Rubber shares, of 10s..in Callenders and in 
Henleys. Another noticeable spurt in this department is one 
of 3s. 6d. secured by British Aluminium ordinary, the shares 
standing now at 27s. 6d., against 20s. a few weeks ago. 
British Westinghouse preference improved to 91. The elec- 
trical manufacturing shares, however, have moved in the 


other direction. Electric Constructions fell 1s, 6d., Edison 


and Swan fully-paid 2s. 6d. Engineering, iron and steel 
descriptions are mostly good, and further. rises are recorded 
in some of the chemical shares. Castner-Kellners are 3 7/16 
ex the interim dividend of 1s. 9d. i 

Brazil Tractions are fluctuating - sharply. The price rose 
to 644, fell 2 points, and recovered to 64, at which it shows 
a rise of 13 on the week. The buyingjs attributed to New 
York. Mexicans are not so good, the news from the country 
being still vague and unsatisfactory. Nothing fresh has 
occurred in the British Columbia list. The heaviness of the 
Anglo-Argentine Tramway group is giving way to a better 
feeling, but there is no quotable change in price. |. — . - 

The rubber share market keeps firm, upon a recovery in 
Business continues quiet, as 
compared with what it was six weeks ago. A good deal of 
money is being put into the shares; and any material 
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advance in the price of rubber would probably find 4 scarcity > MA KE | 
of shares if demand became pressing. í RKET QUOTATIONS, 
a Ir 11 making ung of iha ood ini 
SHARE LIST OF ELEOTRIOAL COMPANIES. in the following list, that in some oases the prices are only 
Home ELECTRICITY COMPANIES. l l and they may vary according to quantities and other 
Dividend Price 
1 5 June 6, Rise or fall Yield 
; . * this week. p. c. une 7th. 
Brompton Ordinary .. .. 10 10 ez — 1 471810 Wednesday, J 
Charing Cross | ve 6 6 — 7 210 | 
Castes orte hi ae = 8 61 CHEMICALS, ae. Price. fl. or Dec. 
City of London as m 9 8 19 ^ = 618 4 
do. do. 6 percent. Pref. 6 6 ui = 614 8 Sen ee te ee ( ae 
County of London — — 07 7 1 — 616 7 a Acid, Oxalic.. ..  ..  .. perlb. 18 gs 
do. 6 per cent, Pref. 6 6 1.5 — 518 8 a Ammoniac Sal ..  ... .. per ton £15 ES 
London Biest: 7 4 83 i Z juo 2 Ammonia, Muriate (large crystal) s — is 
do. do. 6percent. Pref. 6 6 4 — 7113 JJC 490 " 
Metropoliten 4 8 a — 6 6 4 a Copper Bulphate ^ £58 x 
do. per cent. Pref 4a 8 — 110 0 a Potash, Chlorate .. ..  .. per Ib. 2/6 : 
Bt. James’ and Pall Mall 10 8 2 — i 6 16 4 a „ Perchlorate wae 9j- a 
South London Mug net 5 : 1 — : yi 15 a Shellac e... eo per ct. m 
etfopolitan . os = Sulphate of Magnesia... és r ton 418 i» 
Westminster Ordinary .. .. 9 7 st = 646 p Sulphur, Sublimed Flowers E i . au oe 
a ump "EM ee oe ee 
TELEGRAPHS AND TELEPHONES. 6 a Soda, Chlorate  .. is pa per Ib. 120 oe 
, , a * oe os .. per ton 3 ee 
s c o ER E PL 11 10 9 a Sodium Bichromate, casks . per Ib. ss » 
Chile Telephone .. AR 5 8 8 — 656 . : 
Cube Sub, Ord.. M" ius. a 5 5 a 2 4 18 ‘ METALS, &c. 
m on oo ee x + i 
Eastern Tel.Ora. .. 7 8 142 xd = «619 8 „„ Gahddaen d dem Arr Bu de 
Globe Tel. and T. Ord. .. 6 7 1 +} 7613 0 Wire basis „ to 14. —134. do. 
do. Pref. 6 6 1 + 515 8 ^ Doe a deae " et ^ 
Great Northern Tel 9 9 87 ti dio EFV Iii vo iid. deo. 
1 $^ „ yos 13 13 49 = 619 8 „ rs (best selected .. per ton £164 £10 dec. 
Marconi ^. 1 n .. 10 — $5, t% 420 FFF 2 ripe 
New Tork Tel. . 43 4 10 = 494 Ec % S 2 20 pe tee 
Oriental Telephone Ord. .. 10 10 148 +4 581 a Sheets e 2158 £50 dec. 
United R. Plate Tel . 8 8 67x xd +h % 6 9 » "n " 2r 
d LL ” 7) 141 £10 deo. 
West India and Pan. M 1 Nil 19/ — 9 6 1 d H.C. wire per Ib dea, 
Western Telegraph oo 2 d 8 144 * i *6 9 4 f Ebonite Rod. i : 2: 
f , Sheet lee c ee ee , 2/6 ee 
: Home RAIL, n German Silver Wire x ws oe 2/8 si 
Central London, Ord. Assented. 4 4 — 614 4 utta-percha, fine .. ee oe , EE 
Metropolitan a 995 " m i 1 — 819 0 h India-rubber, Para fine .. — .. $ rd 14d. deo, 
tet Th S o mle X | - 
e un i 1 , , v. 0. . e ee 
ae do. "A" Nil Nil o?! l1 Nil g Lead, English Pig. y 238 5 5e. inc. 
do. . do, Income 6 6 87} +2 617 6 g Mercury .. .. s.  .. per.bet. 118 1 to 
Foxx ion Trams, &c. ' e Mica (in original cases) era .. per lb. 64. B 5g a 
delaide Sup. 6 per cent. Pret. 6 6 4 — 6 6 4 NS E large se to 14j- & up. 3 
Anglo-Arg. Trams, First Prof. B eec 9 d Siliclum Bronze Wire, .. ^ .. per Ib. 25 T a 
do. 5 Deb. b 6 774 xå = 8 8 7 e bee hb e 5 8 2189 to 2190 |£8—£1 
Brazil Tractions.. .. 1. 4 4 64 4H 650 E Wine eee eee Sr 1 
Bombay Electrio Pref... .. 6 6 109 — 615 8 T : c c S . ` rs 
British Columbia Elec. Rly. Pice. 5 6 59 — 998 : 
ao 485 Doni — ab — = M Quotations supplied by— 
0. O. err ae — 
do. do. Deb. 42 4 62 E 617 1 a G. Boor & Co. FC 
Mexico Tidus 6 percabt Bonds. co ON 43 —1 Nu VV r 
o. 8 per cent. Bonds — Nil 38 — Ni F I 
exican Light Common.. Nil Nil 90 m Nil e F. Wiggins & Sons. l Richard Johnson & Nephew, Ltd. 
do Pref n Nil Nd 82 uM ND f India-Rubber, Gutta-Percha and n P. Ormiston & Sons, 
do. let Bonds = Nil Nil 49 -1 d Telegraph Works Co., Ltd. r W. F. Dennis & Co. 
MANUFACTURING COMPANIES. 
F eee, , Yet c^ iig 
sa rnu 5 pi 10 Rangoon Electric Tramway & Supply Co., Ltd. —The 
itish Westinghouse Pref, .. 73 7 46, 4111. 613 4 f y uppiy Co., Ltd.—1 he cars 
enders bii LM CEN 165 20 19 xd Hs 868 carried 10,815,613 passengers, a decrease of 323,335, during the 
| do. x 5 Pref. Sec. e. is 5 4) à = 811 8 ear, the total receipts being Rs8,60,664, a decrease of 
FFC 107 * a m 882, 252, or 3.61 per cent. In the private lighting and power 
485 do: 1 pid... e Ni — H —i Ni l the gross 1 15 for ee amounted to 
o. o. 5 per cent. Deb. 5 5. 57 — f 16 8 87,82, 172, an increase of 13.77 per cent. e gross profits 
Po du n MEME M ME MEE. Z6 10 019 for the year were £63,347. Out of this there is allowed for 
eney .. .. .. . 90 25 10 ^44 6 8 depreciation on sundry assets in Rangoon £1,847, transferred 
ne ld Pret. Bw? ose. (à 10 E 1 — E 13 6 to reserve for renewals account £12,500, to special reserve 
V sl fid 34% for cables, &c., £2,500. A dividend on the ordinary shares of 
oe J per cent. for the year, tax free, is to be paid, leaving £2,733 
* Dividends paid free of income tax. - to be carried forward. 
Russia.—At the annual meeting of the Volta Co., where 
De 13,078 shares were represented, of which the chairman, A. L. 
. Nobel, and the pene 4 Loan Pani, controlled 3,000, the 
: accounts presented showed a profit of 394,811 roubles for 1915, 
` ELECTRIC TRAMWAY AND RAILWAY or 20 per cent. more than in 1914. The increase was due to 
TRAFFIC RETURNS better prices and a larger business. 
e 


Richardsons, Westgarth & Co., Ltd.—Profit for 1915, 
£76,241. After paying debenture stock interest, providing for 


Month | Receipts for 
ended the 


84 Total depreciation, writjng off capital expenditure, &c., there is a 
Locali e . . , z . 7 * * 
Y (4 wks.)| month. F bo cate e credit balance of £17,511. Special contracts received early in 
ON 1915 were not sufficient to compensate for the large amount 
; of mercantile work hung up. 


a 4 4 4 E 


Blackpool Fleotw'à Ny | sou j- e Calcutta Electric Supply Corporation, Ltd.—The number 
Bristol (Trams) „ 26 | 19,481 |—2,027 


A E dd pe "S ES . of units sold to consumers during the four weeks ended April 
Oork . e| n» 2| 20099 |— 178 21] 9,663 — 190 |54:95| .. 28th, 1916, amounted to 1,917,213, compared with 1,804,722 
zDublin ue — 16 90) er | 80 112200 > at 198 " units in the corresponding four weeks of 1915. 
Lancashire United | ,, 81| 7,115 |- 495 22| 836,806 |+ 1,00 | 49 | .. Canadian General Electric Co., Ltd.—Dividend on the 
Llandudno-Col. Bay | „ 26 | 1,166 — 628 252 6,757 |— 6'5 | .. common stock for quarter ended June, 11 per cent. (7 per 


460 

Anglo-Argentine .. | April 22 |301,146 | -9,685 | 17 | 813,468 |— 9,983 | .. m cent. per annum). 

Ou se du MA E EMIL mol ei Hue tus ares Mackay Companies.—OQuarterly dividend, 1} per cent. on 
He, W.A. .. | Feb. | 228| .. | 4 i the common stock. 


5 
„4% : 
17177 Diem. em mistress 15 Brazilian Traction, Light & Power Co., Ltd.—Quarterly 
7 ! 


dividend of 13 per cent. on the cumulative preference shares. 


Dublin-Locan Rly, Me 96 | 476 — 904 % 2,606 |— 858] * | .. Western Telegraph Co., Ltd.—Third quarterly dividend, 
| | 3s. per share (6 per cent. per annum), free of tax. 


* Three weeks, o Commercial Cable Co.—Quarterly dividend, 1} per cent. 
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METAL MARKET. 


Fluctuations in May. 
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Electricity Works and Excess Profits.“ — The 
Financial Times, writing editorially on the problems of the Excess 
Profits Duty, refers to the case of electric supply companies, 
which are in a peculiar position in regard to the Act, as follows :— 
„Mr. H. B. Renwick, who is closely associated with the working 
of such undertakings, and who is an authority on electrical finance, 
reminds us that these concerns work under such special restrio- 
. tions, that it would be most inequitable for the present statutory 
peroentage standard to be taken to apply to such undertakings 
without increasing it by at least 4 per cent. The electric supply 
companies are under statutory obligations to provide machinery, 


to lay mains, and to give supply wherever required under their. 


orders, thus necessitating & continuous expenditure of capital in 
advanoe of profitable demands, with the result that ordinary 

lders have to go without dividends for many years in the 
earlier stages. Further, the companies have a very limited tenure, 
mostly from 33 to 42 years, during which to earn a return on their 
capital, and at the end are subject to purchase under conditions 
which are particularly onerous. They have, therefore, necessarily 
to look to the latter years of their tenure to compensate for the 
unproductive early years,and to make provision for loss of capital. 
Certainly these factors should be taken into oonsideration, and 
there seems good ground for a modification of the rate by the 
Board of Referees," 


— 


LABOUR AND INDUSTRY. 


| (Continued from page 612.) | 
AT one critical stage of the war, when the need for ex- 
pediting the raising of the new armies and the produotion 
of munitions was very real, there was such a strong feeling 
exhibiting itself in some Labour conferences that it seemed 


. possible that it might be necessary for the Labour repre- 


sentatives to leave the Coalition Government. It is a matter 


. for gratification that that was not the upshot ; and while it 


cannot be said that the Labour representatives in the 
Government have the unanimous backing of the workers’ 
organisations, the presence of Mr. A. Henderson and his 
colleagues has been responsible for the smoother ronning or 
the industrial wheels. We believe that it will be in tbat 
direction, rather than by any direct initiative exercised in 
the office over which he more particularly presides, that the 
President of the Board of Education will be found to have 
served the nation: by his counsels in the Oabinet. But 
though Labour in some of ite parts would have liked to hold 


` aloof from the Coalition, we find it, in others, expressing a 


strong dissatisfaction with the constitution of some of the 
Committees that have been set up by the President of 
the Board of Trade to study after-the-war trade prob- 
lems. It will make its voice heard when we come 
to the question of adopting new national policies ; and 
it does not see why,in forming Committees which are to 
make suggestions for the future. safety and develop- . 
ment of industries which involve the security and pros- 
perity of the workers, it should be ignored. There may 

, and probably is, some justification for that attitude, 
but so much must depend upon what these Committees are 
expected to do. If their sole thought is to be devoted to 
suggesting, as the result of their. specialised industrial and 
trade experience, effective ways in which we may ensure 
ample prosperity of their own class of industriés—that is, 
increased turnover and a satisfactory rate of profit, also the 
safety of key industries—they will almost certainly be all 
the time studying means which shall safeguard employment 
for the worker. To secure or increase the volume of indus- 
try will be to provide for work and wages in those trades; 
but we do not see the absolute necessity of Labour men 
sitting on Committees where for the most pert the pro- 
blems arising will be quite foreign to what they are in the 
habit of considering. Educationally, no doubt, it would 
be for their good and for the good of Labour that they 


‘should learn at close quarters what have been, and will be, 


the acute problems of the industrial employer, but—we hope 
that we can say it without being misunderstood —they could 
hardly expect to bring to a gathering of employers a counsel 
of ripe experience in actual trade and industry which could 
assist such Committees toarrive at better conclusions than they 
could reach alone. Briefly, it is a case where the employer, in 
thinking out what is best for the national industries, and, 
therefore, what is best for himself and his colleagues $5 
unite in those industries, is studying the interests of Labour. 
Perhaps Labour will be able to suitably represent its cause 
in the form of evidence before the Committee. When 
recommendations are made, and the Government of the 
day evolves a policy based thereon, Labour will be well able 
to protect iteelf if it finds iteelf in disagreement with the 
proposed policy, or policies. At the present juncture, 
Labour politicians would be better able to serve the ulti- 
mate best.interests of the nation by stimulating a healthy 
Labour attitude in the different industrial centres of the 
country, than by aspiring to scatter themselves over a 
number of Parliamentary Trade Committees. Labour needs. 
strong and timely leadership to prevent an irreconcilable spirit 
from becoming dangerous in the critical days that must 
almost inevitably follow the war, and if it can be led along 
the lines adopted by Mr. Hodge, M.P., and his colleagues in 
the League referred to last week, well and good; if the 
workers can be induced to listen, there are many useful and 
educative truths that may be spread broadcast, and with 
urgency and emphasis. For example, if one thing is more 
certain than another, it is that, considering the demands of 
the Colonies and of the Allies, who will reduce their trade 
connections with the Central Empires if it be made possible 
for them to do so, we shall have to be equipped in every 
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way with modern and efficient management, with scientific 
insight and oversight, with increased manufacturing capacity, 
and with increased efficiency of Labour, and more of it. It 
will be of little avail for Labour, as representing the workers, 
to cry out against future trade with Germany, if by ita policies, 
and by reluctance to comply with the necessities of the new 
situation, it is going to clog the wheels of our industries. 
There never was a time when harmony and co-operation 
between Capital and Labour were so urgent a matter as 
they will be when the economic position assumes its next 
phase—as the Government ceases to be the employer of 
millions, when the high wages of a national emergency 
cannot be paid out of trade as they are now being paid out 
of national capital, and when:;the excess profits drawn from 
war business give way to the much smaller ordinary profite 
of every-day trade. 

There is one aspect of the work of these After-the-War 
Trade Committees which, to our mind, bids fair to affect 
Labour very materially—we refer to its suggestions for 
increasing our share of trade with colonial and foreign markets. 
By adequate regard being paid to our national representation 
throughout the world, we could do vastly better than we have 
done in the past. We have for years witnessed the efforta of 
the Teuton to wrench from the British grasp by dint of 
Governmental and financial force, and to filch, by 
characteristic underhand methods, our trade connections, 
not entirely for the purposes of legitimate business, but for 
other ends which are now revealed in the clear light of 
day. Our national weaknesses in such matters have been 
fully availed of by the enemy, and we have largely to thank 
ourselves that we have afforded him the opportunity to 

work his dark designs and strengthen his movement towards 
Commercial Domination. Too many people seem to over- 
look the fact that one aggressive, enterprising representative 
abroad may, by the timely and appropriate exercise of 
business ability and adequate knowledge, secure -for British 
factories work which may employ thousands of British 
workers for a year. This is so elementary a thing that we 
dare hardly utter it again here; it is, of course, mainly a 
matter calling for initiative on the part of manufacturers and 
financiers, commercial men, and, at times, concession- 
hunters, either individually or collectively ; but the worker 
needs to recognise these common trade truths so that he 
may see how important it is that in such representation 
we should have support of the utmost efficiency in the 
form of Governmental assistance. We refer to such 
matters as Consular activities, 
Commercial attachés, and Trade Commissioners. Labour 
will not be slow to see that the expenditure in such ways of 
hundreds of thousands of pounds annually may be a 
profitable national investment in the interesta of the worker. 
It needs to have a vision of the developing world which 
none can give it in more appropriate manner than some 
of its own Leaders, who, as they tell us, have seen the 
Union Jack flying from the lonely shack in Canada, West 
Australia, and so on, and have observed the spirit of 
Home and Empire so warmly displayed. Surely, if the 
workers can be brought to see something of the immensity 
of the demands of the thousands of millions of population 
in other lands for manufactures which they cannot yet pro- 


dnce for themselves, if they will ever be able to do &o, they 


will see that there ought to be “ work for all,” and no com- 
plaining in our streets, if only we avail ourselves in an 
awakened manner of the world's opportunities as they will 
present themselves when the nations gradually feel their 
way back to normal life again. We repeat that this is a 
question for Labour quite as much as for Capital, and 
we consider that Labour should, and probably will, as 
it comes to a better understanding of the difficulties of 
British industry in the past, see that the demand for a more 
extensive and more efficient organisation of Governmental 
fostering of trade by official overwatching in all parts of the 
Globe, is not aselfish cry from a few manufacturers, as the 
representatives of capitalists, as has sometimes been suggested, 
but is a reasonable demand made in the interests of national 
industry, which, if satisfied, should go far to provide that 
^* work for all " eho desire it, which employers are anxious 
to be able to give. | 

In some trades, and more particularly those connected 
with engineering and electrical pursuits, there is considered 


trained and accredited 


to be a large reservoir of orders accumulating which will 
await execution after munitions are done with, and the 
increased works and plant capacity, when adapted, will 
certainly require all that business to keep it occupied. 
No doubt for some years to come also there will be very 
large requirements from countries where the destructive 
effecta of war have been so great; but a revision of onr 


. Consular and trade representation system and service should 


not be delayed because of the arrears of orders and the 
work of rehabilitation that await us. In this matter it is 


_in the interests of industry, and therefore of Labour, that 


we act in time, for the problem of finding ample work for 
all will be more acute after a year or two than it may be 
at once. The difficulties of readjustment consequent upon the 
transfer of labour from different places and from different 
industries may be enormous, but the need for increased 
volume of some classes of trade will probably make itself 
keenly felt a little later. Organised Labour, therefore, 
needs, in whatever policy it adopte, to be very long- 
sighted ; some of these matters which appear at first sight 


to be questions for the master, are far from remote in the 


interest that they possess for the worker. Indeed, here 
again we need to make it known that the interests of 
employer and employé are, in the main, alike; they only 
differ in degree. 


(To be continued.) 


ELECTRICAL PRECIPITATION OF SMOKE 
AND DUST.* 


By HALBERT P. HILL. 


ELECTRICAL precipitation has proved an effective method for 
obviating smoke and dust and for the recovery of solids suspended 
in gases. f 

The writer has conducted a number of experiments under many 
varying conditions on various materials to determine the moet prac- 
tical ways of making electrical precipitation effective. The first 
apparatus used consisted of a 7°5-Kw. motor-generator set operated 
from 220-volt direct current, generating alternating current! at 
154 volts, 60 oyoles, single-phase. This unit was connected to 
a transformer with primaries arranged with six taps so that 
secondary voltages of 40,000, 50,000, 60,000, 70,000, 80,000 and 
100,000 were available. In order to get a finer adjustment a 
variable resistance was connected between the tape, so that it was 
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Fic. 1.—CONSTRUOCTION OF Hoyz-MADE DRY GAs TREATER. 


ible to seoure voltages in 1,000-volt stepe from 40,000 volts to 
100,000 volts, and ratings from 2°56 kw. to 7'5 Kw. The secondary 
of this transformer was connected to a rotary rectifying switoh 
which rectified the current into a pulsating unidirectional current. 
From the switch the high-tension wires were carried to the treater. 
Sinoe the experiments were being conducted on relatively oold 
gases, at a temperature seldom exceeding 200° F., a wood box 8 ft. 
long, 6 ft. wide and 4 ft. deep was used, in which wooden frames 
covered with copper screens of No. 100 mesh were mounted. 
There were six screens, and all were connected to the ground. 
Au insulated frame was provided at each end, and between each 
screen three piano wires were so spaced that they were 10 in. from 


* From the Electrical World. 
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each screen and 10 in. apart. All these wires were connected 
together and formed the positive pole (fig. 1). 
This treater was used in conjunction with an atomising house, 


where fluids containing solids, such as milk, salt solution, and 


various chemicals were atomised. By applying heat and spraying 
the solution in the room, a large percentage of the solids would" 
fall to the floor as à powder, bat from 15 to 20 per cent. was 
carried off in the exit gases. Various mechanical means for the 
recovery of the solida carried away in suspension were tried, but 
the electrio treater was found the most effective and dependable, 
Serious difficulties were enoountered at first with the treater, as 
long sprays of the product would build up and cause the treater to 
aro, Mechanical means for shaking the screens were provided 
which proved quite effective. Another difficulty was enoountéred 
in building & transformer that was dependable for the service, as 
the end coils would gradually disintegrate owing to corona, It 
was only after numerous experiments that it was possible to correct 
this difficulty. The first experiment was conducted with a disk 
switch having four contacts 90° apart, with one strap connecting 
— s 


could be handled by the treater with 27 milliamp. and 40,000 volts 
and this type of switch than with a make-and-break switch using 
practically twice the electrical energy. Using this type of switch 
corona on the transformer was practically eliminated. 

Tests were conducted to determine the actual advantages of using 
& positive contact switch. It was found that the frequency was over 
350,000 oscillations when using the make-and-break switch 


commutating 10° of the aro, and when using the positive contact 


switch commutating 80° of the aro, the frequency dropped to about 
10,000 oscillations, The results of the experimenta seemed to prove 
that the ideal method would be to employ static machines. They, 
of course, could only be used in very small plants owing to their 
limited capacity and the uncertainty of operation in damp weather. 
The next approach to statio machines is the positive-contact switch 
and a 40-cyole to 60-cyole source of supply. The writer believes it 
a mistake to commutate only the apex of the wave, and aleo a 
mistake to use too low a frequency. Assume thata given weigh 
of. materials passing through a treater at a given velocity it 
attracted by a certain force and a certain number of times pes 
| r 
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the top and right-hand stad, and a second strap connccting the 
bottom and left-hand stud (fig. 3). In front of these two studs 
a second disk was mounted with four contact shoes each about 
10° long, and to the top and bottom studs were connected the 
high-tension secondaries from the transformer. The right-hand 
and left-hand studs were connected to the treater. The right. 
hand stud, being positive, was connected to the positive wires, with 
the negative left-hand stud connected to the screen or ground. 

. With switches of this character, as well as two-arm and four- 
arm rectifier switches, in the beginning only 10 per cent. of the 
wave was rectified. Finally the shoes were increased until 70 per 
cent, of the wave was rectified. Trouble still developed in the 
transformers, however, caused by the fact that the treaters 
had high condenser capacity, and the current commutated 
arced from the rotor arm to.the shoe, so that a high fre- 
quency was set up. The experiments seemed to show that 
the longer the aro or the greater the portion of the wave 
that was commutated the less current it was necessary to 


2 : 
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Fie. 3.—8MALL RECTIFYING OUTFIT, SHOWING ROTARY CON- 
vERTEB, REOTIFYING SWITOH AND TRANSFORMER. 


a 


use to get good results on the treater. As an illustration, 
when handling 80,000 ob. ft. of vapour containing about 16 per cent. 
of milk powders and solutions, 50 milliamperes at 70,000 volte was 
used with a switch having shoes commutating 10 per cent. of the 
arc, When these shoes were inoreased to 60° it was possible to 
operate with 50 000 volts and about 35 milliamperes. Afterwards 
switch was substituted consisting of two disks with two copper 
selectors bolted to the sides, the selectors being 80° each, and four 
brushes made of hack-saw blades resting on glass plates. The 
plates were 22 in. in diameter, and } in. thick, and were mounted 
on aluminium quills, These were slid over & wooden shaft ; the 
whole was mounted in a cast-iron frame, and the brushes were 
supported on oondensite tubes. This made a positive contact-switch 
commutsting 80° of the wave. There was very little sparking, as 
the break occurred 6° in advance of the zero line, and the voltage 
was quite low at this point. It was found that more of the product 
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Fig. 4.—Posi1TIvE-CoNTACT SWITCH. 


second, always l bearing the fact in mind that when the 
contact at the switch is broken the treater charges and 
discharges and the velocity of the materials must necessarily 


. be retarded a certain percentage because of the disckarge of the 


treater. Therefore, with the positive-contact switch, the materials 
passing through the treater take on a charge, or each particle stores 
up a certain kinetic energy which will carry it a fixed distance, so 
that the nearer a true direct current ora uniform positive charge 
can be applied to the substance in suspension the greater attraction 
will be imparted to each particle and a more perfect precipitation 
secured. ; 

A number of experimente have also been conducted on tube-type 
treaters, laying them flat and passing the gases through them at a 
fixed velocity ; standing them on end and admitting gases through 
the bottom ; and standing them on end and admitting gases at the 
top (fig. 2). The best resulta were obtained when the gases were 
admitted at the top, as the weight of the material as well as the 
momentun imparted by the velocity tended to deposit it in the 
bottom of the chamber or the treater. Experiments were con- 
ducted operating the apparatus at various frequencies from 25 cycles 
to 100 cyoles, and while at the higher frequency better results were 
obtained, for commercial efficiency 40 to 60 cycles was deemed best, 
as this allowed a speed of 1,200 B. P. M. at 40 cycles for the switch 
aud 1,800 at 60 cycles. The size of the transformers and the cost. 
of the apparatus were in favour of the 60-cycle equipment. 

The size of the treater and the proportioning of the positive and 
negative elements are important considerations. Owing to the 
extremely large condenser effect of the treaters, great care should 
be exercised in the designing of a transformer to operate in 
connection with them. The windings should be protected with 
mica insulation, and as each end of the transformer is alternately 
grounded at every alternation, extreme care should be taken in- 
insulating the coils from the core, The best design of transformer 
seems to be a square magnetic circuit with a primary wound in the 
bottom and a secondary io the top. The secondary should be 
divided into at least four coils, and should be spaced at least 6 in. 
apart and well insulated with oil. All the transformers used by 
the writer were put up in steel cases, with the terminals 17 in. 
apart. The 5.Kw. and 7°5-Kw. 8izss were designed for continuous 
operation at 40* F. rise in temperature. Owing to the length of the 
magnetic core and spacing of the coils to get proper insulation, 
there is considerable leakage in these transformers, which, however, 
is not an objectionable feature, as there are frequent short-cirou'ts 
in the treaters, and this leakage is an advantage during periods of 
short-circuit. | l 

A peculiar condition that the writer has never satisfactorily 
accounted for is that the insulation on the alternator seems to 
break down, particularly on the collector rings, and for no apparent 
reason. After operating a rectifier with a positive-contact switch, 
this trouble seems to have been eliminated. 

The field for electrical precipitation is very large. The apparatus 
can be successfully used for abating smoke nuisance, provides an 
ideal means of removing the soot, clinker and ash in blast-furnace 
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gas which is so objectionable when used with gas engines, and may 
be used in cement mills and in conjanction with smelters. 

In the Electrical World of Mey 13th, Mr. E. R. Waloott 
described an electrostatic voltmeter reading up to 75,000 volts for 
use in connection with the precipitation of smoke and fumes. It 
is constructed on the principle of the K. ivin guard-ring electro- 
meter, comparing the electrostatic attraction due to the pressure 
with the gravitation of a small weight under z ro conditione, 
The instrument is said to be accurate to one part in 1,000. 


4 


THE DUBLIN TRAMWAYS.AND THE IRISH 
REBELLION. JE 


WE are indebted to Mr. Marshall Harriss, general manager of the 
Dubln United Tramways Co. (1896) Ltd. for the following 
interesting particulars and views of the stirring events which took 
place recently in the Irish Capital. 

We feel sure that our readers wil join with us in congratulating 


DUBLIN TRAMWAY STANDARD, SHOWING SHELL HOLE. 


the company and ite offi ;sia’s on having escaped what might have 
involved much more serious loss, 

At the commencement of the trouble on Ester Monday, at 
12.80 p.m., immediately after the Sinn Fei ere occupied the 
principal public buildings, the Tramway Co. 
commenced to withdraw its cars from the 
city, and at 2.30 p.m. most of them were 
safely in the different dej ôts. ö 

In Sackville Street, however, one of the 
Howth cars was stopped, and the motorman 
and oonduotor covered with revolvers and 
ordered to leave. An attempt was made to 
upeet this car by hand, to form a barricade 
for Karl Street, but failed, and subsequently 
a charge of dynamite was exploded underneath 
it, but did little or no harm. Eventually this 
car was burnt, due to the adjoining house 
having caught fire and fallen upon it. Another 
car was caught on the South Quays, and was 
also burnt in the eame way, and minor damage 
was done to four or five of the cara by rifi; 
fire. The trolley-wires suffered most severely, 
several miles being brought down all over the 
city by rifle fire. Several tramway standards 
were aleo damaged by shell fire, and one of 
the views shows a standard at the corner 
of O'Connell Bridge and North Quays through 
which a shell passed. S 1bsequent! y this pole, 
and others which were damaged, were filled 
up with concrete, reinforced with steel rods, 
on site, 

The day after the outbreak the Sinn Feiners surrounded the 
power station, and eventually entered and ordered the men out. 
The rebels carried revolvers, and some of them a revolver in 
one hand and dagger in the other, They gave the engineer on 
watch an hour to clear out, under penalty of death, and 
ordered the whole system to be shut down. This was exactly 
what it had been decided to do by the officials of the company. 
However, the 5 nn Feiners were apparently satisfied that their 
wishes were carried ou*, as they did not return, and the staff re- 
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mained in occupation of the station in its shut-down state 
throughout the whole of the disturbance, notwithstanding the 
heavy rifie-fire in the district, which was one of the worst situated, 
and was the last to capitulate. No attempt was made to do any 
damage to the power station, nor, indeed, was any direct attempt 
made to damage the cars except from the Sinn Feiners’ military 
point of view. 

One of the motormen, in getting his car away from the danger 
zone, was shot and seriously wounded, and another, coming from a 
city depót, was shot dead by rifle-fire from the General Post 
Office; several other tramway employés were also shot by stray 
bullets in the vicinity of their own homes. The loss included the 
two oars referred to and the damage to the overhead system, bot 
the loss of trafflo was the most serious matter that the Tramway 
Oo. has experienced. | 

On May 3nd, immediately after the burning of the General Post 
Office, the fires in the power station were restarted, and on May 3rd 
most of the system was in working order. 

Sniping was very prevalent throughout the whole of the 
system, which made it very uncomfortable for the men repairing 
the overhead wires; but by May 5th practically every feeder was 
temporarily repaired and the service restored as far as allowed by 
the military authorities, who had drawn a cordon around the whole 
city, and would not allow the cars to pass more than two bridges 
one on the south side and one on the north side. 

The total damage to the rolliog stock, including the two cars 
destroyed and injaries to six other cars—mainly br of glas 
by rifle-fire—did not much exceed £1,500 ; the total damage to the 
overhead system amounted to about £500. Oonsidering, how- 
ever, the amount of property the company had throughout the 
oity—the various depéts and large number of cars—the company 
may be congratulated on their good fortune. The system was ata 
eri from 1230 p.m. on Easter Monday, April 24th, until 

ay 3rd. 

One of the views shows the Howth oar referred to, which wae 
burnt ; this car, as well as a smaller one destroyed on the South 
Quays, was eventually towed home on its own wheels. The field 
obils of the motors were destroyed, but the armatures are apparently 
not very muoh the worse, Notwithstanding that the metal melted 
from all the bearings, the trucks are not beyond repair. No 
damage appears to have been caused to the truck as the ret ul of 
the attempt to blow the car up. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Shop-window Reflector. 


It is gradually becoming recognised that a shop window may 
be even more effective as an advertisement by artificial light than 
by daylight, owing to the precision and flexibility with which the 
illumination can be arranged. 

Considering the variety of conditions which have to be desit 
with, the demand for an unusually efficient mode of shop-window 
illamination might seem beyond the range of practical engineering. 
Buta method has been devised for illuminating the typical deep shop- 
window in such a way that every article placed in it, in any 
position, is lit to the best advantage. The means by which this 


DUBLIN CAR DESTROYED DURING THE [IRISH REBELLION. 


result is obtained will be olearly understood from the acoompany- 
ing diagram—fig. 1. 

The diagram shows how these limitations are avoided in a new 
system of reflectors that has jast been brought out by the GENERAL 
ELECTRIC Co, LTD., of London. By a plain mirror re- 
flectors of certain dimensions and of certain angles, in a conchoidal 
curve, with lampe about 18 in, apart at the foous of the curve 
& complex system of direct and reflected light is obtained. The 
multiplication of reflectors at different angles prevents the streaki- 
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ness which is usually the result of using plain mirrors; and the 
general effect is that articles set in any position within the window 
are bathed in light from every side. At the same time, no light, 
either direct or reflected from the mirrors. falls in front of the 
window line; nor are the lampe visible to the pablic. The stage 
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P & Zedlite ” Electric Candles. 


THe Z ELECTRIC Lamp MaNvurACTUBING Co., LTD, of 


Southfields, S. W., have issued a leaflst dealing with their electric 
candles. ° 


. 


effect so much sought after is thus retained, with & complet, 
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Fic. 1.—DIAGRAM SHOWING REFLECTED LIGHT 
Rays IN THE G E.C. New REFLECTORS FOR 
SHOP-WINDOW LIGHTING. 


absence of glare or harsh shadows. It will be seen from the 
diagram that, from the point of view of effective illumination, it 
is a matter of indifference how the articles in the window are 
arranged. 

This method of lighting has already been put to the praoc'ical 
test in the window-lighting of large drapery establishmenta, and 
das proved completely success‘al. It provides, in the simpiest 


Fie. 2.— Z«DLITE ” 
ELECTRIC CANDLE. 


Fie. 3.— ELECTRIC 
WaTER-HNAT RR. 


possible manner, an ideal mode of illumination, and, moreover, it 


The "Z dlite" candle, fig. 2, is claimed to resemble closely its 
„Waren predecessor ; it consiste of only two parte, the lamp and 
the opal tube to slide over the latter, which can be removed for 
cleaning without disturbiog the lamp. 

»The makers claim that it is the on? electric candle that remains 
upright, being unaffected by vibration. It has been extensively 
used in the Piccadilly H tel and many large houses. It is sold for 


Fig. 4 —DoRMAN 8-10 KW. PETROL-ELECTBIC S.T (see p. 664). 


cirouits of 20 to 260 volta pressure, and in candle-powers from 
8 to 16. 


Lee Electric Water-Heater. 


THER Lee Evecrric RADIATOR Co, of Chicago, bas ‘placed on 
the market the electric water-heater shown in fiz. 8. Tae most 
popular sizes in use are the single-heat elements of 500 and 750 
watts, although the line is completed with 1,500 and 2,000-watt 
tizas with three-heat control. 
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Fig. 5.—DogMAN PETROL-ELECTRIC SETS UNDER TEST 
(see p. 664). l 


is adapted to the present lighting regulations, which prohibit the 
overflow of light on to the pavement 

Numerous other applicati na of th a ingenious avatem of reflectors 
might he suggested. Stage-lighting ia ene of the most obvious; 
and in hap>ier times than the present it wili find ite use for poster 
-and.tign illumination. 


In construction the water-heater is like a pipe or rod 1°25 in. in 
dia., 56°6 in long, and threaded for one inch at the top. so that it 
is only necessary to insert this unit through the standard opening 
in the top of any ordinary range tank. The pipe is filed with an 
inanlating, non-oxidising fluid, in which is submerged an open 
resistanoe-coil or heating element, 
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Dorman Petrol-Electric Sets. 


Messrs, W. H. Dorman & Co., LTD., of Stafford, have isai 
supplying for Government lighting and power uses a number of 
their standard 8-10 Kw. self-contained petrol-electrio sete, which 
we illustrate in figa. 4 dnd 5 (p. 663). Engine, generator, fan-cooled 
radiator, fuel tank and silencer are all mounted on one bedplate. 

The engine is the firm'e standard two-cylinder vertical watery 
cooled monobloc type 120 mm. bore x 140 mm. stroke, capable of 
developing 18 B.H.P. at 1,000 R.PM. on petrol; it can also be 
adapted to run on paraffin, in which case petrol is used for 
starting. 

A special ty pe of centrifagal governor is provided which controls 
the voltage within 5 per cent. between full load and no load. The 
lubrication is automatic, the oil being forced to all the bearinga 
under ptessu re through a drilled crankshaft from an oil pump in 
the base chamber; oil level and circulation indicators are 
provided. The engine is coupled to the dynamo through a flexible 
coupling. 

The fuel tank is mounted above the base plate, the starting 
handle of the engine being carried in bearings integral with this 
tank. Tae fuel is lifted from the tank to the carburettor or 
vaporiser on the engine by means of the " Auto-Vao patent feed 
system. 

The radiator is mounted above the fuel tank, the circulation 
being by thermo-siphon ; the radiator is cooled by a large diameter 
fan driven by a Whittle balt from the engine shaft. 

The sileoc:r is carried on the bedplate. 

The total net weight of the set as shown in the views is approxi- 
mately 35 owt. 

These sete have proved exceedingly convenient for both permanent, 
and emergency purposes; the petrol consumption is approximately 
l'6 pinte per KW.-b our, and the plant will run continuously with 
the minimum of attention. 

Such plants are built in sizes ranging from 4 Kw. up to 39 KW. 

Fall partioulars of the engines are contained in the drm's 
sectional catalogue No. 20. 
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FOREIGN AND COLONIAL TARIFFS ON 
' ELECTRICAL GOODS. 


TRANSIT OF GOODS THROUGH FRANC E.—An official 
statement has been published in the Board of Trade Journal 
of May IIth, giving full particulars of the arrangements for 
transit through France of goods sent from the United King- 
dom to Switzerland, Italy, and Spain ci France. Goods 
sent by parcel post to Spain may pass in transit through 
France without special formality. In the case of Switzerland 
9 Italy, however, à special label indicating that exportation 

has been licensed must be aflixed to the parcel. — Special 
fucilities exist for the transmission to the Sociét? Suisse de 
Surveillance Economique of parcels by post weighing less 
than 11 lb. gross, and containing certain specified goods. Full 
information is available at the Commercial Intelligence 
Branch of the Board of Trade. 


BRITISH DOMINIONS, COLONIES, &¢.—The Board of 
Trade have received information that Consular Certificates ot 
Origin are not now required for goods shipped from Italy to 
British oversea ports. 

UNITED KINGDOM AND CERTAIN FOREIGN COUN- 
TRIES. —A Supplement to the Board of Trade Journal of May 
1Sth contains complete lists of articles which are prohibited 
tu be exported trom the United Kingdom, and certain foreign 
countries, viz.: Denmark, France. Greece, Italy, Japan, 
Netherlands, N tnde. Portugal, Roumania, lussla. Spain, 
Sweden, and Switzerland. The list Of articles prohibited to 
be exported from Sweden is based upon intorination received 
at the Board of Trade up to May 15th. and should be of con-. 
siderable interest to British exporters to Russia in view ot 
the application of the Swedish prohibitions to goods passing 
in transit through Sweden to Russia. The present Supple- 
ment supersedes that issued on February 17th last. | Copies 
may be obtained. price Bd. (32d. post free), from the usual 
sale agents for Government publications, 


CAMEROONS.—The former German Customs Tariff re- 
mains in operation. According to the Comptroller of Customs, 
Nigeria, goods for the Cameroons may be entered at Victoria, 
where a Custom House has been opened, but goods for Rio 
del Rey are required to be entered at Calabar. The specified 
schedule of import duties includes ‘‘articles of iron of all 
kinds," Which pay an ad valorem rate of 20 per cent. All 
goods not mentioned in the schedule and not exempted from 
in port duty pay 10 per cent. ad valorem. Among the articles 
on the free list are appliances for wireless and cable telegraph 
stations; machines and implements of all kinds. 

An export duty of 40 pfennige per kilog. net (about 2d. per 
Ib.) is pavable on rubber, except plantation rubber. 


ST. VINCENT.—By an Order-in-Council, dated Mi arch 17th, 
Diviis Orders issued in Mareh, 1915 (under which an addi- 
tional duty of A per cent. was levied, with certain excep- 
tiens, on dutiable articles imported into the Colony) are 
rescinded, and new additional duties are imposed in lieu 
thereof, ineluding an increased duty of 10 per cent. on all 
articles other than tobacco, wines, and spirits. 


NORWAY.—The exportation of worked, 
scrap platinum has been prohibited. 


FRANCE.—The Bill proposing to authorise the ovens: 
ment, while hostilities continue, to prohibit by Decree the 
iniportation of foreign goods, or to increase the import duties 
thereon—vide the Review of May 12th—has now become law 


unworked, and 


NEW PATENTS APPLIED FOR, 1916. 


(NOT YET PUBLISHED). 
Compiled cxpressty for this journal by Messrs. W. P. Tuowrsos & Co. 


Kiectrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. . 


7,244. "' Electrodes of clectric melting and heating furnaces.” S. Daves- 
PORT & V. SroBig. May 22nd. 


7,252. Electric devices for automatically turning lights on and of." 
E. Steicer. May 22nd. 


7.255. Loading coils," 
H. H. HagRISoN. May 22nd. 

7.258. Sabana telephone systems.“ Westers Evecrric Co. Ms; 
22nd. (C. S.A., May 22nd, 1915.) 

(ador ^ E heating apparatus, E. Exicnsen. May 22nd. 

7, 288. Miners’, &c., electric lamps." F. J. Te&ovasp. May And 

7.291. Refilkable fuse plugs." J. G. Ctturxs. May Mad. (U.S. A., May 
25th, 1915.) 

7,303. Shadeholders for artificial lights.“ AL Hance. Mav 23rd. 

7,305. Stands or pedestals for electric lamps." W. J. FuRse & Co asp 
M'. F. Ferse. May 23rd. 

7 314. Adapter for electric signalling: lamps.“ R. A. WICKENS. 

7,328. Multicore electric cables.“ 
AND J. O. CALLENDER. May 23rd. 

7.334. Telegraph key.“ F. 
29 1h, 1915.) 

7.35. Telephons." L. C. Byaravi & RELAY AUTOMATIC TELEPHONE. Co. 


BRrristt [NScLATRD & Herssy CABLES, LTO. asp 


oe 


May 23rd. 
CALLENDER'S CABLE & CONSTRUCTION Lo, 


Pater. May 23rd. (New Zealand, Mag 


| May 23rd. 


7,836. '' Thermowtectric switches.“ Rila A\ctomatic “TELEPHONE Co asp 
G. K. RoBERTSON. May 23rd. 


7,847. Means for earthing electrice conductor conduits," L. R. Lacy axo 
G. Resuton. May 23rd. 


7,880. '' Electric lamps.“ J. Mersio. May 24th. 
7,399. '' Ele itric ignition or sparking arrangements.” 
H. W. F. IRELAND AND SIEMENS Bros. & Co. May 24th. 


7.66. Electro-chemical microphones far wireless telephony and telegraph». 
Ke.“ S. Foro & A. F. Sykes. May 25th. 


W. A. Bristow, 


~ 7,471. “Electrical lock and commutator for railway signal levers.“ M. D. 


Parr. May 25th. 


7.497. “ Hygienic appliance for telephones," E. LrwArTRE. May 26:h. 
7.517. Sparking plugs." A. E. Lamxix. May 26th. 
7,18, '' Electric ship prepuiiun systems.“ R. V. Morse, May 26th. 


7.55. Spark plugs." A. C. FERRIER. May 27th. 

7.510. ''" Transmitting gear of ships! telegraphic, &c., apparatus.” G. W 
Hastinus & A. Romssos & Co. May 27th. 

TAEL © Mors. signalling for aircraft." C. 
Mas 27th. 

TART. “Separators for secondary batteries," W. J. 
(iedia-Rubbor Co.). May 27th. ` 


M. Bostock & R. N. Coar 


MELUFRSH-J acasos 


PUBLISHED SPECIFICATIONS, 


„ 


1914. 
17.872. CONSTRUCTION OF HIGH-FREQUENCY ALTERNATORS. 
et Cie. July 28th. (November And, 1912. 
November 22nd.) 


Soc. Marius Litec“ 
Divided application on 28.934 15, 


‘19185. 


2.404. ELECTRO-MAGNETIC Driving Mecnaxismu. T. Rushton & Coventry 
Electric Clock Co. February 15th. (August 13th, 1915.) 

3.760. INCANDESCENT EIETCTRI Laurs. A, A. Canton. March 9th. 

6,296. Auc LawPS ADAPTED TO BE USED ALSO FOR THE Propuction oF Er- 
TEC OSCILLATIONS. FOR WIRELESS TRLEGRAPHLY, WIRELESS TELEPHONY, AND KC 
OTHER: PURPOSES, L. Mauclaire & A. Bréon. April 27th. 

6.147. Sw xp DIRECTING APPLIANCES. FOR USE WITH TFIFPHONES AND. MICRO 
PuoNES. E. M. €. Tigerstedt. May 4th, (May 20th, 1914). 

6,674. SYSTEMS “FOR THE PROTECTION or ELECTRIC Canirs IN THE EVENT C4. 
EXIFRNAL DAMAGE. C. J. Beaver & E. A. Clavemont, May 4th. 

818. Attowatic Swircnes or ErLrcruc Train) Ligue Svsteus. W. 
King. May 6th. 
< 6.990. ELECIKIC MEASURING INSTRUMENTS. A. Philip & L. J. Steele. May Stu. 

6,980. JowT ron an Errcrkic Caste. A. E. Tanner & E. A. Claremeon! 
Ma» 10th, 

7.025. ELI TRI Time Alans AND Cart Sicsars, F. I. Cantrall. May 10+ 

7,177. SWITCHING-OVFR SYSTEMS Fok ELECTRICAL buartiso INSTALLATIONS. Tx 
RAILWAY ‘TRAINS AND THE Link. II. Grob May J2th, 

7.208. Evecteic SwirCHES. G. Webb. May 15th, 

7.324. Sinps’ STOKLHOLD AND ANALOGOUS TELEGRAPHIC APPARATUS, 
Bura & Chadburn's (Ship) Telegraph Co. May Voth. 

7.366. ELECTRICAL TRANSMISSION. FOR AUTOMOBILE VENICLES., 
F. M. Lanchester & J. I.. Milligan, May 17th. 

7.367. WUSRLESS SIGNALING SysTEMS. British Thomsor-Housica Co 
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its sales of eere amount to over 140 million uni.s— 
leas than one-eighth of the Chicago sales —and the average 
income per unit is 60643. higher. Tne resulta are 
undoubtedly admirable, and reflect the greatest credit upon 
the city and its engineering staff. But why should not the 
Manchester undertaking rival, and outrival, that of Chicago 
in magnitude and output? Since 1904 the former has 
increased five-fold—the latter seventeen-fold. 

The possibilities of the industry are perhaps still more 
strikingly shown by the case of Barrow-in- Furness, of which 
some particulars were given in our last issue. Nothing 
could more admirably demonstrate the importance and the 
profitable nature of the power load. Due allowance must, 
of course, be made for the state of war and its effect upon 
the rate of growth of the demand ; but this has the advan- 
tage that instead of comparing the results obtained at an 
interval of five or 10 years, we ‘can compare the records of 
two successive years, and note the remarkable contrast 
which they ufford. Thus, in the year 1914-15, the total 
Teceipta were £26,585; last year they were £59,208. The 
total costs during these periods were respectively £13,867 
and £34,809, the gross profits being, therefore, almost 
doubled; but the net profits increased from “3, 163 to 
£12,804, more than fourfold. Also the total costs per unit 
decreased from 0:9251. to 0°605d., and the average price 
obtained from 1°742d. to 1:020d. What was the cause of 
this phenomenal advance ? 

No change was made in the tariff; the cost of coal, 
wages, and materials was considerably increased. The 
improvement was solely due to the increase in outpat from 
3,597,410 to 13,806,251 units, in almost the same ratio as 
the net profit, and the load factor has improved from 17:97 
to 40°36 per cent. The bulk of the increase, amounting to 
over 10 million units, is attributed by Mr. H. R. Burnett, 
the borough electrical engineer, to the power and heating 
load, and almost the whole of the increased revenue is derived 
from the same source, the receipte under this heading rising 
from £7,692 to £38,929; These results speak for them- 
selves; but we may emphasise the moral: it is not with 
the lighting load, but with the power and other uses load 
that the fature of the supply industry is bound up—in other 
words, with the cheap untls. 


To supply at low prices, it is necessary to secure a high . 


load factor, a good diversity factor, and a large output, 
whilst keeping down capital outlay and ranning costs ; all 
these objects are best attained by extending the area of 
operations and increasing the magnitude of the under- 
taking. Á | 


THERE has been so far no im-. 


The Position 
of Rubber. 


provement in sentiment in the mar- 
ket for crude rubber, and prices 
have fluctuated considerably with an 
erratic tendeficy in values, which is not surprising, 
for the outlook has been in no small degree obscured 
by political apprehensions and the trend of the war 
news. Prices dropped at one period to about 2s. 6d. 
per lb. for best plantation rubber on the spot, the 
lowest figure recorded since October last year, and 
showing a set-back of 1s. 8d. per lb. from the ex- 
treme highest seen this year. The market last week 
showed at one period quite a good rally, but fresh 
weakness ensued owing to the fitful character of 
the demand. At the current relatively low prices 
holders occasionally displayed more resistance, but 
in the absence of any sustained demand from users, 
who seem very reticent about providing for their 
future needs, and so long as the authorities refrain 
from granting licences more freely for export to 
neutrals, it is probable that things will remain un- 
settled. There is, moreover, a considerable tonnage 
of the product left unsold on this side, which natur- 
ally tends to discourage the nursing of speculative 
holdings, these being apparently of respectable 
dimensions. Yet there has been some reduction in 
the home stocks in the course of the past month, as 
shown bv the usual statistics. Fhe deliveries for 
Mav. indeed, made a good showing, amounting to 
6.206 tons for London and Liverpool combined, 


against receipts of 5,834 tons. The stocks have 


. thus fallen to 9,031 tons, this comparing with 8,763 


tons last year, and 5,778 tons two years ago. Of 
these stocks, only about r,200 tons represent wild 
rubber, the bulk being plantation descriptions. 
There is an increasing inclination on the part of 
big consumers on either side of the Atlantic to 
await developments in the general political situation 
before increasing commitments for forward deli- 
veries, although prices have now again reached 
a level at which the merits of the commodity should 
be more closely considered. Pending a lead in that 
direction, however, buyers are cautious. Indica- 
tions as to the progress of the world's consumption 
are anything but clear, while there is just a possi- 
bility of American requirements falling off tem- 
porarily. It is, moreover, difficult to form any idea 
regarding the extent of invisible supplies, while not 
a few people suggest that consumers are as a rule 
fairly well provided. At the same time, the outlook 
in shipping is not so tight as it was a few months 
ago, so that regular supplies should be pretty well 
assured. The total shipped last month from the 
Federated Malay States to all ports was about the 
same as for the previous month at a little below 
4,000 tons, making an aggregate of nearly 22,000 
tons for the five months against 15,787 fons in 1915, 
and 11,544 tons in 1914. Our imports from Brazil 


are now-comparatively small, and there is; for the 


time being, not much interest centered on fine Para, 
the outlet for which is undoubtedly interfered with 
by the formidable competition of the plantation pro- 
duct. Developments in the general position are 
purely problematic until peace is restored, after 
which it is tolerably certain that big quantities will 
be required by the Central Powers, whose stocks are 
utterly exhausted. 


Next week the annual meetings 

Electricity in of the I.M.E.A. will be held at the 
Agriculture. Institution of “Electrical Engineers; 
the function, as last year, will be on 

a modest scale, but we sincerely hope that the 
weather conditions will be much better than those 
which prevail at present, in order that the meeting 
may be as successful as is possible under war condi- 
tions. The programme, which we published in our 
issue of April 7th, shows that papers will be read 
on boiler-house design, on the economic aspect of 
area of supply, and on the application of electric 
power to agriculture; all these are subjects of 
extreme interest and importance, and-should lead to 
good discussions. The effect of area of supply ts 
the key-note of the movement inaugurated by Mr. 


E. T. Williams towards the reorganisation of elec- 


tricity supply in this country, and has figured promi- 
nently in our columns of late; we anticipate that it 
will be discussed with keen interest by the members 
of the Association. The use of electricity on the 
farm is, we may say, a ‘‘ pet subject of ours; for 
some years past we have missed no opportunity of 
bringing it before the notice of our readers, for we 
have satisfied ourselves—and wish to satisfy them— 
that it is a matter of the first importance to supply 
engineers, and offers surprising possibilities. We 
are glad to be able to add that some of those engi- 
neers have begun to realise the facts in this connec- 
tion. Apart from the author of the paper, Mr. W. 
T. Kerr, whose enterprising and successful work in 
this direction were described im our issue of June 
11th, 1915. we have recently received letters from 
other engineers, stating that the farm load, which 
had appeared unpromising, had turned out very 
desirable, and that '' the enthusiasm of the farmers 
on the subject is really remarkable." We venture 
to urge upon the members of the I.M.E.A. whose 
areas include farming districts the value and import- 
ance of this load, and to assure them that they will 
find it well worth cultivating. 
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MUNICIPAL ELECTRICAL EXTENSIONS AT KILMARNOCK. 


Tux electricity undertaking of the Kilmarnock Corporation 
commenced operations in 1904 for lighting, power and 
tramway supply. Up to the year 1912 the largest con- 
sumer of energy was the Corporation tramway, but in that 
year the Council offered very reasonable tariffs to the 
factories, and now 90 per cent. of the mills and engineering 
works in Kilmarnock take the whole of their power from 
the public mains. | 

In the year 1914 the Town Council obtained powers to 
extend its area of supply, and this now includes the Burghs 
of Troon, Irvine, Galston, Newmilns, and Darvel, and a 
few villages and parishes; the whole area covers approxi- 
mately 160 square miles, Kilmarnock being situated in the 
centre. In order to meet the new conditions efficiently, a 
three-phase H.T. supply was introduced, and the various 
localities are now linked up to Kilmarnock. The industries 
of the town are varied ; Troon is one of the noted Ayrshire 
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thrcugh a 2 aq. in. 8,300-volt cable and a 500-kw. Bruce 
Peebles motor converter, which is wound on the D.c. side 
for 240 volts. 'This machine is capable of developing 
25 per cent. overload for two hours, and 50 per cent. for 
a short period, and displaced four reciprocating generating 
sets of 150-Kw. each. Off the same feeder an overhead 
transmission line is run to give a supply to other works. 

A direct-current supply is given to Messrs. Dick, Kerr 
and Co., Ltd., and Messrs. A. Barclay, Sons & Oo., Ltd., from 
the main Langland Street sub-station. One ‘2 sq. in. and 
one 06 sq. in. cables feed this sub-station, and in it are 
installed one 250-Kw. and one 300-Kw. Bruce Peebles 
motor converters ; foundations are available for a further 
300-Kw. machine. The p.c. side of the converters is wound 


for 480-540 volts, and the machines run in parallel with 
existing low-tension D.C. mhins which feed through the 
town. 


The L. T. D.C. switchboard- in this sub-station con- 
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KILMARNOCK POWER BTATION : GENERATING PLANT. 


residential seaside towns, and has but one engineering works 
of any s'ze, viz., the Ailsa Engineering and Shipbuilding Co. 
Irvine is also situated on the coast, but is a purely manu- 
facturing town, with shipbuilding, forge works, block worka, 
hosiery works, chemical, and smaller engineering works. The 
shipbuilding industry was started some two years ago, and 
is turning out to be of great importance. 

The chief industry of the Burghs of Galston, Newmilns, 
and Darvel, is lace manufacture ; there are approximately 
36 lace mills in these burghs, each usually driven by a 
60 or 80-H.P. steam engine, and in one or two cases requiring 
120 H.P. The chief industry in the county is mining, for 
which Ayrshire is noted. 

Although the Burgh of Kilmarnock has a population of 
only 36,000, there are numerous industries—blanket mills, 
yarn spinning, and engineering worke. Three large engin- 
eering works are those of Messrs. Glenfield & Kennedy, 
Ltd., hydraulic engineers; Dick, Kerr & Co., L'd., me- 
chanical engineers; and A. Barclay, Sons & Co., Ltd., 
locomotive engineers. l 

The supply to Messrs. Glenfield & Kennedy is given 


sists of two machine panels, three feeder panels, and one 
middle-wire panel, and was built and erected by the works 
staff. Off the 2 sq. in. feeder a 12 sq. in. main is run to 
ancther industrial part of the burgh, where transformers are 
installed and L. T. and A. C. supply is available. 

‘Owing to the distance between Kilmarnock and the outer 
burghs, an 11,000-volt overhead transmission system was 
adopted. Immediately outside the main power station a 
transformer house is erected, wherein are installed one 800- 
K. v. A. and one600-K.v.A. transformers. The larger transformer 
supplies the western section, and the other the eastern 
section, but arrangements are made whereby both trans- 
formers can be run in parallel. No switchgear is installed 
on the 11, 000-volt side of the transformers, these being 
operated on the 3, 300-volt side by switchgear in the main 
power station. 5 

Inside the transformer house protective apparatus“ is 
installed on each outgoing wire, consisting of isolating 
switches, horn gaps, static dischargers, and resistances. The 
spark gaps on each phase consist of 12 non-arcing 
metallic bobbins in series with a horn-type gap, andi a 
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limiting resistance of the non-inflammable and non-heating 
type. 
The overhead transmission lines commence immediately 
outside the main power station. The conductors are 
triangularly spaced, and for the greater part of the 
route are carried on single creosoted w poles, the 
height of the pole being sufficient to provide a clear- 
ance of 20 ft. between the conductors and the ground 
in the centre of the span. In addition, the poles carry two 
telephone wires. At angles in the transmission line the 
angle pole is adopted. Each pole is provided with the usual 
number plate and barbed wire climbing guard ; a galvanised 
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RUPPLY ABEA OF KILMARNOCK CORPORATION, 


earth-plate is buried at the foot, and put in metallic 
connection with each insulator pin. 

On terminal and tee poles, channel-iron cross-arms are 
substituted for oak in order to give the necessary strength. 
Near Hillhouse Quarry the transmission line crosses over 
ground so soft that a stick can be pushed down 20 or 
30 ft. without effort. When the moss litter composing the 
top surface has been removed to a depth of 18 in., the 
ground is go treacherous that considerable care has to be 
exeroibed in continuing the excavation, and in some of the 
holes the ground was practically a 
semi-fluid. Tests were made, and it was 
found impossible to erect wood poles in ' 
ground of this nature, while concrete, if 
supplied in order to give additional 
strengtb, disappeared in the course of a 
few days, and made ita way to the bottom 
of the moss. To meet these conditions, 
Callender's patent steel towers were used 
on this part of the route. These 
polés provide a very wide base, with 
lightness, and practically float on the 
surface of the moss. During the winter, 
heavy gales have been experienced, but 
the steel towers to-day are absolutely 
vertical, and in a dead straight line. 
In addition to the bad weather, the 
undergrowth on the moss took fire last 
summer, and flames swept across the 
moss in some places at a considerable 
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height, but the supply was not — ua. 
interrupted, and the line remained Bree 
unaffected. K $ 


When the transmission line crosses 
private or public roads, the duplicated 
insulator system with earth brackets is 
adopted, no cradle-work being used. 
Neither are lightning arresters placed on 
the tops of the poles, but where the overhead line is con- 
nected to underground cable, as at railway crossings, choking 
coils are put in circuit. 

The whole of the transmission line is designed for 20,000 
volts, but is only working at 11,000 volts at present. 

Immediately on the boundary of the Burgh of Troon a 
sub-station is erected, and the overhead 11,000-volt trans- 
mission line terminates ; at this sub-station the pressure is 
reduced to 3,800 volts. B.T.H. truck-type switchgear is 
employed on the 11,000-volt side of the transformer, and 
the same makers’ ironclad switchgear on the 3,300-volt side, 
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© ROTARY SUB-STATIONS 
'€ STATIC SUB-STATIONS 


from which 8,300-volt mains are laid underground to various 
diatribution centres. The latter consist of high-tension dis- 
connecting pillara and kiosks containing H.T. oil switches, 
transformers and L. T. fuses. As far as possible, low-tension 
mains are laid between these points to provide against a 
fault occurring on any one transformer. Practically the 
whole of the load at Troon is lighting, but high-tension 
mains are laid of sufficient capacity to give a supply to the 
Ailsa Engineering and Shipbuilding Co., who at the present 
time generate their own supply by means of two 150-xv. 
Belliss- Westinghouse sets. The householders at Troon have 
taken advantage of the electricity supply, and the people 
living in the residential part of the 
burgh have installed all the latest cooking 
and heating apparatus and water-beating 
appliances. The supply has only been 
available since last, March, but a good 
revenue i8 promising. 
At a point in the overhead trans- 
mission line, viz., Gateside Bridge, a 
tapping is taken off to supply the Burgh 
of Irvine; the distance between this 
section point and Irvine is about three 
miles. Between these two points a 
50-K.V.A. transformer is installed to 
supply a training centre, some 4,000 
30-watt lamps being in use. 

Immediately on the Burgh Boundary 
of Irvine, a sub-station, similar to the 
one at Troop, is -erected, where the 
pressure is also reduced from 11,000 
volta to 3,800 volts. The whole of the switchgear is 
similar to that installed at Troon. From the eub-station, 
underground H. T. mains are laid to the various works and 
distributing centres. 

At the Irvine Shipyard, one 420-kw. Bruce Peebles 


.motor-converter is installed to supply direct current at 


480/540 volts. The sub-station at the Caledonian Forge 
contains one 3,800/415-volt, 150-K.v.a. transformer, and 


at Messrs. Laird’s Blockworks one 200-K.v.A. transformer 


of similar ratio is installed. In the centre of the town 
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RoAD CROSSING, 


a transformer-kiosk is erected, containing one 50-5.¥ A. 
transformer, and I. T. mains are now laid between the 
other two transformer stations. 

The whole of the underground mains, 11,000-volt, 3,300- 
volt, and L.T. mains, are paper-insulated, lead-covered, & 
armoured, laid direct in the ground, and covered over with 
stout wood boarding in accordance with the Board of 
Trade regulations. All L. r. distributing mains are 4-core 
(1. *1, 1, 05) cables. 

The neutral point of such transformers is connected to 
earth by means of a separate earth-plate buried in the 
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ground. At various places en route tappings are taken off are erected at the foot of section poles, wherein are installed 
the transmission lines to supply works, the chief of which the necessary transformers, &c. P'Eleotricity is used on a 
| | MP ! | number of farms for lighting, ironing, 
heating, motor-driving, and, in one cese, 
, milking, having been adopted in view of 
the prevailing labour shortage; experi- 
ence so far shows that, contrary to ex- 
pectations, the revenue derived from 
farm supply is a very good one. The 
transmission line was designed to carry 
3,000 Kw., but the line is already work- 
ing at 800 Kw. A new transmission 
line is now in course of erection, which 
will run direct to Irvine, thus forming 
a ring main. Already on the proposed 
new line applications have been received, 
one coal master requiring 256 Kw. for 
pumping purposes. 
(To be continued.) 
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NORTH-EASTERN RAILWAY 
ELECTRIFICATION. 


" 'THRoUGH the courtesy of Messrs. Merz 
and McLellan, consulting electrical en- 
gineers for the work, we are able to 
publish the outline drawing below, show- 
iog the arrangement of the North- 
Eastern Railway electric freight loco- 
motives used on the Shildon-Newport 
route of that company, the electrification 
of which formed the subject of an 
illustrated article in our issues of May 
26th and June 2nd. While we must 
refer our readers to the description 
there given for fall details of these 
locomotives, we may here point out that 
the equipment includes four 275-8.H.P. 
totally-enclosed motors, each driving an 
axle through twin-gearing; the motors 

: are fitted two in each truck, wound for 

MoTOR-CONVERTERS IN LANGLAND STREET SUB-STATION. . 750 volts, the two on each truck being 

i connected permanently in series, and the 

is: the Hillhouse Quarry Co., where some 450 H.P. of pairs or units controlled on the usual series-parallel system. 

variable-speed a.c. motors are installed. The farmers on The sloping ends of the cab contain the resistances, con- 
whose land the transmission lines are run have taken tactors, &c., and all H.T. electrical apparatus. 
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NORTH-EASTERN RAILWAY 1,500-VOLT DiRECT-CUBRENT ELECTRIC FREIGHT LOCOMOTIV&. 


advantage of the electricity supply, both for lighting and gn Two master-controllers are fitted in the cab, which also 


power; and to give a L T. supply, small concrete buildings contains auxiliary switches for controlling the air com- 
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pressor and two dynamotors shown, and for the lighting 
and heating circuits, The locomotive is mounted on two 
four-wheel trucks, and is 89 ft. 4 in. in length over 
the buffers, having a total wheel base of 27 ft.; it weighs 
about 75 tons, and its rated horse-power is 1,100. 

It is designed to haul 1,400-ton trains at a speed of not 
less than 25 miles an hour on the level, and will exert an 
average pull of 28,000 lb. at the tread of the wheels when 
starting under normal rail conditions, with, of course, a 
considerably greater maximum pull. 

The locomotives were designed and built at the company’s 
locomotive works, and the electrical equipment was supplied 
and fitted by Messrs. Siemens Bros. Dynamo Works, Ltd., 
the work being carried out undet the supervision of Mr. 
Vincent Raven, chief mechanical engineer to the company. 


INTERNAL-COMBUSTION-DRIVEN ELEc- 
TRICAL SETS. 


By W. A. TOOKRY, M.I.Meob.H. 


(Abstract of paper read before the ASSOCIATION OF SUPERVISING 
ELECTRICIANS.) ` ` 


ONE very frequently hears that a gas engine should be selected to 
work at a load 15 per cent., more or lese, lower than the makers 
ratings. This presupposes that gas-engine makers have agreed 
upon a standard basis of rating amongst themselves, but, as far as 
the author is aware, this is not the case. Practice in this matter 
varies very considerably. | 
There is one important item which & makers' catalogue very 
rarely gives, and that is the diameter of the engine piston and ita 
length of stroke ; it is upon this dimension that the whole output 
of the engine depende and comparisons are made possible, In his 
practice, the author psys no regard whatever to the makers’ ratings, 
and oonsiders only cylinder dimensions, Knowing these, the 
engineer can select his own engine to suit the job, and 
allow such margin as he thinks is necessary. Then, knowing 
the speed of rotation of the engine crank shaft, and the limit of 
pressure behind the piston that it is advisable not to exceed, he 
has all the elements which enable him to exercise & wise discretion 
in making a selection from engines of various types and construc- 
€ The necessary information is given in the following 
e:— 


PISTON PRESSURES (LB. PER sq. IN.) OBTAINABLE FROM 
INTERNAL-COMBUSTION ENGINES FOR USE IN CALCULATION OF 
B.H.P AND Kw. OUTPUT. © 


ee E nr ee ——— — Il 


| 


i Producer gas. 9 E LE» 
1 Piston pres. ure s Town |) |Puel oil. Kero- | Petrol. 9S 8 8 
and volumes. gas. gene. 288 8 
| v 50 
Maximum 
load. | 
2 - Pm 95 75 90 5t 
3 Pa | 81 6l 16 40 
4 Em i '85 814 817 74 
5 Pw 51 40°7 50 6 26'6 
Normal fall 
load. 
6 Pm 90 70 85 47 
7 Pn , 76 56 71 33 
8 Em '845 '80 ',835| 70 
9 Pw 506 39404. 14708. 21˙8 
10 Vn 3 41 3°22 7˙0 
11 Vw 4°5 61 4'81 10˙5 
Long periods 
full load. | 
12 Vw | 5 6˙7 53 115 
13 Pw | 458 312 | 43 20 
| 


Pm = ger MN pressure = Indicator diagram positive loop. 
I. H. P. 


Po = Useful piston pressure available at engine shaft. (B. R P.) 

Pw = Useful piston pressure available at generator terminals, (K w.) 

Em = Mechanical efficiency of engine = Pa + Pm. 

Vo = Piston displacement in cb, ft. per minute per B.H.P. developed 
(impulse strokes), 

Vw = Piston displacement in cb. ft. per minute per Kw. developed 


| (impulse stroker), 
ORE 555 Pw and Vw based on full- load generator efficiency 
of 89. 


The head-lines of the table differentiate between the different 
fuels used in internal-combustion engines. 

The second line (P) refers to the maximum piston pressure that 
is procurable from fuel mixtures of full strength for short periods 
cf operation, aud is, in fact, the mean effective pressure measured 
from an indicator diagram, 


The third line (Pn) gives figures representing the force which {a 
utilised in giving out power, and the dfference between the figures 
in the second and third line represents, empirically, the amount of 
pressure absorbed by the friction of the mechanism within the 
engine itself. 

Ia the fourth line (Em) the ratio of line 8, divided by line 2, is 
given; in other words, the mechanical efficiency " which the two 
sets of figures represent. P, in line 3 can be calculated from any 
maker's catalogue, if the cylinder dimensions and speed are known, 
by the use of the well-known formula: PLAN /33,000 = B E. v. 

Line 5 (P.) represente the amount of piston pressure in terms of 
KW, when current is generated by a dynamo having an efficiency 
of 0°89, this figure being selected as a reasonable and usual 
efficiency of electrical machines of moderate output. 

Lines 6 and 7 show the piston pressures comparable with lines 
2 and 3, but with fuel mixtures of lesser value, upon which it is 
possible to rely whilst the engines continue in operation for, ay, 
eight-hour periods. 

Line 8 is the relative mechanical efficiency of the figures in 
line 7 divided by line 6. Line 9 shows the useful piston pressure 
utilised in conversion of H.P. into KW. as working loads, and really 
represents the maximum figures upon which: su ising eleo- 
tricians should rely, and upon which they should base their 
computations, in the manner afterwards demonstrated. 

S» far, all figures noted in lines 2 to 9 in the table refer to 
piston pressures in terms of lb. per eq. in., and it is important 
to realise that these pressures alonedeoide the output of any engine 
whore cylinder dimensions and speed are known. Bat, ae they 
stand, they are insufficient to those who require to have a basis of 


‘comparing engine outputs, inasmuch as no indication is given as 


to the actual capacity that euch pressures imply, according to 
cylinder dimensions and number of impulses obtained per unit of 
time. 

By dividing 229'16 by either of the values of P, as noted in 
lines 2, 8, 5, 6, 7, 9, a figure is obtained which represents the 
number of cob. ft. of piston displacement required per minute 
to produce one I H.P., B.H P., or KW., as the case may be. In lines 
10 and 11 will be found figures which, when multiplied by P, in 


. line 7 and P. in line 9 respectively, will give 229. Taking the 


quantity 45 in line 11, under the heading of Town Gas, for 
example, we have the knowledge that for every KW. required as 
output from & certain dynamo, the engine cylinder dimensions 
and number of impulses obtained in a minute must be such that 
for each KW. generated, at least 4°5 cb. ft. of engine pieton dis- 
placement must be allowed if the output required is to be main- 
tained for several hours on end ; and, further, that if the set is to 
continue in operation throughout the whole of the 24 hours, even 
a larger allowance of piston displacement per kw. is advisable— 
say 10 per oent. more (see line 12). With such an additional 
margin of 10 per cent , one can feel sure that temporary derange- 
ments, say of valve setting, which may result in reduced power 
from the engine; or temporary abnormalities, such as reduoed 
strength of gas mixtures; or increased engine friction, due possibly 
to slightly-heated bearings; or any similar occurrence due to 
operation, will not affect the running to such an extent as to pro- 
duce either a slowing-up of the engine, or an actual stoppage under 
full load. 

To show the practical application of the figures given in the 
table, one or two examples of their use are added :— 

(a) An engine has four cylinders, each 8 in. in diameter and 7 in. 
stroke, and runs at a epeed of 600 B.P.M. It is served with town 
gas. What is its output capacity in KW. as a normal working full 
load f 

Answer :—Area of 8-in. piston = 60 eq. in. 

Piston displacement = 50 x 7 ＋ 1,728 = 0°2025 ob. ft. 
Vw (displacement per min. per KW.) = 4'5 ob. ft. 
Therefore :—0°2025 x 600 x 4 4- 2 X 4°5 = 54 Kw. 
. NoTE.— For longer periods of operation at full load, say, 50 Kw. 


(b) A four-stroke, two-cylinder engine, 5 in. diameter and 6 in. 
stroke, specified to run at 800 R.PM., is worked on kerosene 


' (refined oil), and is offered by the makers as a suitable engine to 


drive a dynamo for eight hours at full output of 100 amperes and 
135 volte, and to be capable of giving a first battery charge for 
24 hours, Ie this a fair rating? 


Answer :—Area of 5- iu. piston = 19'6 sq. in. 
Output 100 x 135 = 135 Kw. 
Piston displacement = 166 x 6 - 1,738 = 0'068 
ob. ft. 


Therefore: —0:068 x 800 x 2 2 X 185 = v, = 4°0, 


Bat the table shows that for reflüed-oil engines v. (see line 11) 
should equal 6'1 ob. ft. displacement per min. per KW., and, there- 
fore, a three.cylinder engine of the tame cylinder dimensions and 
speed would be necessary to give adequate margin. 


(c) A single-cylinder two-cycle oil engine, 14 in. diameter 
and 15 in. stroke, runs at 300 B.P.M. What is its output :— 
(1) maximum B. H. P.; (2) working B. H P. (normal full load); and 
(3) Kw. rating—the latter assuming a dynamo efficiency of 089— 
at normal working full-load output ? 

Answer :—Area of 14-in, piston = 154 eq. in. 

Piston displacement = 164 x 15 + 1,738 = 1°337 
cb. ft. . 
Therefore :— 
1337 x 300 + 10'5 (line 11) = 382 Kw. 
-- 70 (line 10) = 57˙3 B.. P. normal full load. 
＋ 57 = 70°4 B. H.P. maximum. 


It is to the shirking of what are, after all, but simple arith 
metical problems, that troi bles with internal-combustion-driven 
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dynamo sets are often due, The ‘subject is essentially practical, 
and should certainly be given much more attention than it usually 
receives. 

A piston-pressure basis of rating as suggested in the table accords 
generally with practical results obtained. The anthor has found 
the method of comparison extremely useful, and for this reason 


oes promi it to his engineering colleagues for what it may be 
wo . 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


White’s Patent Corrosion-Proof Fitting. 


The latest addition to the series of corrosion-proof fittings 
developed by the St. HELENS CABLE AND RUBBER Co., LTD., of 
Warrington, for use in connection with their cab-tire sheathed 
cable, is a lampholder specially designed for situations in which it 
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Fic, 1.—SECTIONS OF WHITE'S CORBROSION-PROOFH LAM p- 
HOLDEB, LOOP-Ix TYPR. 


is not convenient to install the corrosion-proof ceiling-rose. The 
construction of this device is illustrated in figs. 1 and 2, and is on 
the same lines as that of the company’s standard C.P. holder, 


Fic, 2.—PaABTS oF 
LAMPHOLDER. 


Fi1G. 3.—ConRosroN-PRoor FITTING 
COMPLETE. 


also the whole of the lamp cap, from corrosion. In fig. 1 the 
method of looping-in is clearly shown, and it will be seen that the 
compound with which the top of the holder is filled (shown black) 
completely protects all metal parts in that chamber, while pro- 
vision is made for excluding water from the lower chamber with 
rubber washers. Fig. 2 shows the parts as photographed, and fig. 3 
the complete fitting in position. These holders have been tested 
by total submersion under water, with the lamps burning, for 
periods of 144 hours, and under battery acid for 24 hours. Mr. 
White's c.P. fittings, we understand, are being largely used by the 
Ministry of Munitions (Explosives Department), and are approved 
by the Home Office for use in Explosive Danger buildings. The 
body of the holder is made of a special insulating material of the 
ebonite clase, the interior being fireproof and the exterior of a 
special acid-resisting quality. - 


Hotpoint Cooking Appliances, 


We bave received a 1916 pamphlet on the subject of electric 
ranges, from the Hotpoint ELECTRIC HEATING Co., of 38, Poland 
Street, W., which, in addition to general information on the sub- 
ject of electric cooking, particularises Hotpoint apparatus and its 
use. : 

Mention may be madeof five new ranges, models D to H, which 
are being introduced by the company, and of whioh D and E repre- 


\ 


Fig, 4.—HOTPOINT ELECTRIC COOKER, MODEL G. 


sent apparatus suitable for large family cooking, while the others 
are on a less ambitious scale. We illustrate in fig. 4 the Model G 


. range, which most nearly resembles the usual type of English 


apparatus, and includes a baking oven 183 in. x 16 in. x 11} in. high, 
with drop-down door, and upper and lower heating elements con- 
trolled by three heat-indicating snap switches. The upper element 
is for broiling, and a broiling-pan is provided. Three three-heat 
circular boiling-plates, giving nine different loadings, from 200 to 
1,500 watts, are fitted, of the glowing coil reflector " type; similar 
rectangular elements are fitted in the oven. The top of the range 
is hinged, and the boiling-plates are easily removable. A heat 
indicator is provided on the oven door, which 
can be used as a guide to cooking tempera- 
tures in conjunction with a chart; the 
indicator registers a number, not degrees. 
Amongst other matters referred to in the 
pamphlet is the Hotpoint water heater, 
suitable for 15 or 30-gallon tanks; this 
is in the form of a hollow cylinder, through 
which the water circulates, and is made 
for two loadings, 500-watt, 8 in. long, and 


Fia. 5.—HoTPoINT SWITCH. 


having their U seal in the top and their special collar, with 
cushion to tect the terminals and lamp cap. The holder, it 
will be noted, protects not only the terminals and cable ends, but 


1,000-watt, 12 in. long, with the heating element guaranteed for 
two years, The company has recently issued a neat little push- 
button switch for use with table-cooking appliances, shown in fig. 5 
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This switch has & simple and effective movement, giving a quick 
make and break, and bears the Underwriters’ inspection stamp. 
It should be quite suitable for table appliances. 


- Eleetric Fans. : 


- Notwithstanding the fact that in the early days of this wee 
office fires had to be switched on, to prevent the editorial soul from 
freezing hard in this merry month of June, we are assured that 
there is every indication of a good fan season. On that assump- 
tion, in anticipation of the good times in store, firms that are in a 

ition to supply are being advised to circularise during the next 
few weeks the local hospitale, doctors, nursing homes, authori- 
ties, Ke. TRE EDISON & Swan UNITED EL&OTRIC LIGHT 


Co., LTD., Ponder's Ead, have issued a new fan list illustrating a 


number of their leading lines, some of which we show herewith. 
Figs. 1 and 2 show their steamship and train fan (D.c.), in two 
different positions; its essential feature is its special combined 
supporting device and connection, One or more supports can be 
fitted in each cabin or saloon, so that the passenger can fix the 


EDISWAN ELECTRIO FARS. 


fan to suit his own requirements, whilst by means of the swivel 
and trunnion movement the fan can be set to blow in any desired 
direction, from the roof, floor, or table. Fig. 3 shows a ceiling 
fan (D.c.), Which is specially built for large halls, kinema theatree, 
clube, institutions, &c., for energetically moving the air over a large 
radius without noise. An oil-well fitted inside the body prevents 
oil from getting into the windings. Fig. 4 is a popular model of 
convertible fan for convalescent homes, private houses, &o. ; it oan 
be used either as a bracket fan or on the table or floor. It is a 
silent fan, and is fitted with a regulator giving three speeds. The 
porthole fan (D.C.) shown in fig. 5 is specially built for factory 
ventilation, and can be easily fitted to all standing buildings—the 


cast-iron ring may be inserted into a suitable aperture in the wall, 


window or ceiling. 
B AOS 
LEGAL. 


CHARGES AGAINST A COLLIEBY MANAGER. 


In the Sheriff Court at Falkirk, on Friday, before Sheriff 
Moffatt, John Grierson, colliery manager, Falkirk, was charged 
with a number of breaches of the Coal Mines Act at No. 7 
Pit of Callendar Colliery Co., in which the haulage is worked 
by mechanical power, It was alleged in the indictment—" You 
did place, or permit to be placed, electric cables across the 
entrances to No. 18 and No. 22 refuge holes of the inner set of 
haulage road, so as to impede ingrees.“ The indictment also 
charged him with failing to have in use at the mine the code of 
signale prescribed by No. 92 (a) of the General Regulations, and 
failing to keep exposed and dangerous parts of the machinery 
securely fenced. Grierson tendered a plea of guilty, and on his 
behalf an agent stated that in regard to a number of the counts he 
could have pleaded not guilty, but to havedone that would have 
necessitated the closing of the pit fora whole day. Immediately 
the inspector drew his attention to the matter, Mr, Grierson had 
additional fencing putup. The haulage engine was started and 
stopped by a lever operated from a separate winding engine house, 
which had two doors, and the engineer only visited the haulege 
engine when stopped for oiling purposes. It might be, however, 
that his client had committed a technical breach of the law, and 
the engine-room in question had now been proviled with two 
doors. Further, the agent explained that the colliery was supply- 
ing mine-sweepers and public works engaged in the manu- 
facture of explosives, grenades, electric-power works, and others, 
and that the manager was unable to cope with the national 
demands. Ia the circumstances he elected to goon working his 
haulage road, under the honest conviction that in doing so he was 
really assisting in the national need». 

The SHERIFF said it was a question whether the Aot of 
Parliament was to be disregarded in times of national «mergenoy. 


Addressing the acsnsed—he said he could not hold that the pro- 
visions of the statute or of the regulations could be altered in thie 
case. If it was necessary that the work of making the necessary 
alterations could not be gone on with, as a result of national emer. 
gencies, he (the Sheriff) was sgre that those who prosecuted would 
have taken that into consideration. The accused had contravened 
the regulations laid down by Parliament, and consequently he 
would impose a penalty of £15. 


| THE LEISTON STREET LIGHTIXG CASE. 
In the Court of Appeal, on June 9th, the appeal by the defendants 


in the case of the Leiston Gas Co., Ltd., r. Leiston-cum-Si-ewell 
U.D.C. (recently commented upon in our pages) was diemissed, 


THE FIXATION OF NITROGEN IN THE U.S.A. 


THE fixation of atmospherio nitrogen with the aid of water power 
has recently been under disoussion in the United States Congres. 
The importance of providing a supply of nitric acid in time of war, 
as well as of artificial fertiliser ia time of peace. from the country's 
own resources, is gaining appreciation, but the various interests 
involved are pulling in different directions, and no definite result 


has been attained, 


In Metallurgical and Chemical Engineering, a pamphlet issued 
by Mr. F. 8. Washburr, president of the American Cyanamid Co, 
is quoted on the relative merits of the arc and cyanamide procemes 
of fixation of nitrogen; the former depends upon direct comb‘ns- 
tion of nitrogen and oxygen by the high temperature of the arc. 
whereas the latter is based upon the convereion of calcium carbide 
to cyanamide by combination with nitrogen, the cyanamide being 
afterwards converted to ammonia by treatment with steam, and 
the ammonis, if desired, to nitric acid by oxidieation. Mr. Wwb- 
burn states that the arc process requires between five and eix times 
as much electrical energy as the cyanamide process, for the same 
result; for the production of 180,000 tons of concentrated nitric 
acid per aunum 540,000 continuous horse-power is required by the 
aro process and 100,000 oontinuous horse-power by the cyanamide 
procese. With the cost of power installation at the moderate 
American figure of $100 per continuous horse-power on the ewitcb- 
board, a plant for 180,0C0 net tons of concentrated nitric acid per 
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annum by the arc process would cost $30,000,000, and under the 


same condilions a plant of the same capacity by the cyanamide 
process would cost $30,000,000. For the production of fertiliser 
alone, the disproportionate cost of plants of equal capscity i 
much greater than ia indicated by the figurea given above for the 
production of nitric acid. : 

The world production of nitrogen by the arc process is 32,00 
net tons, and by the cyanamide process 200.000 tons per annum 
The former has been confined mainly to Norway, wheress the 
cyanamide process has found application in Norway, Sweder. 
Germany, Austria, Italy, Franoe, Japan and Canada. 

There are a number of processes for the oxidisation of ammon. 
The particular process in the development of which the American 
Cyanamid Co. collaborated has application in Germany eqnitalen! 
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to the production of 120,000 tons of concentrated nitric acid per 
annum, 


The chemical efficiensy of the prosess is over 90 par cent., and 


an English company is establishing planta in the allied countries 
of Europe with this efficiency guaranteed. The cost of production 
is about 70 per cent. of that of nitric acid by way of Chile nitrate. 
The art was quite new when the war began, and the enormous 
demand for nitric acid has given it an extraordinary impetur, and 
led to improvements which might otherwise have taken years to 
accomplish, All military explosives are made from and with 
nitric acid. Germany's sepplies of Chile nitrate of soda. were 
consumed early in the war, and she is said to have expended 
20 million pounds sterling on the air nitrogen industry, increasing 
the power employed by 300,000 H.P., whilst the Allies, though 
able to obtain Chile nitrate, are employing 609,000 H.P. con- 
tinuously in the fixation of atmospherio nitrogen. Again, Gar- 
many producee Lwice as much food from half the area devoted 
to grain and potatoes in the United States, by employing seven 
times a» much fertiliser to the acre. Mr. Washburn, at the 
request of the U.S. War Department, submitted a plan for 
assaring to the Government an ample supply of nitric acid in 
the event of war, according to which the Government was 
to develop 100,000 hydro-electric H.P. (with a reserve of 25 per 
cent.) costing 24 millions sterling, the plant remaining the 
property of the Government; private capital would pay the 
Government 3 per cent. on the cost of the plant and the operating 
coste, and would constract a fertiliser plant at a cost of +} mil- 
lions, produciog fertiliser eqaival:nt to 2,200,000 tons of standard 
fertiliser; private capital would also install plant coating 
£200,000 to manufacture 20,000 tons of nitric acid per annum, the 
Government's peace requirements, while the Government would 
install, at a cost of £1,000,000, plant to manufacture 90,000 tons of 
nitric acid per annum, the latter plant to stand idle, but ready, 
aad have all preparations mads to double this outpat within three 
monthe. 

Regarding the production of ammonia from by-product coke 
oveas, Mr. Washburn considera the output variable, and says that 
it is absorbed by industries from which it could not ba withdrawn 
without great disadvantage in time of war. He pointe cut that 
Germany, producing 90 per cent. of her coke in by-products plant, 
turned to atmospheric nitrogen in wartime. No private interest 
can afford to prepare iteelf in time of peace to manufacture nitric 
ssid to meet war demanda, owing to the amount of idle capital on 
which there would b3 no return. Cheap water power is the chief 
requisite in the fixation of atmospheric nitrogen, but the United 
States is not a country of. cheap water powers; the annual cost of 
a hydro-electric H.P. in the United States is $12 to $20, compared 
with $3 to $6 in Norway. The markets of the United States can 
be best filled from manufactories situated on the cheap Canadian 
water- powers. Only by Government ownership, and a lease at low 
rates to the user, can power be supplied to the latter cheaply enough 
to manafacture nitrogen from the air, and as the industry is 
new to American investors, to ba relieved of the necessity of pro- 
viding capital for power plant amounting to about one-half the 
total investment would greatly assist in raising the capital for the 


: parpose. Mr. Washburn also states that the American Cyanamid 


Co. is representative of one of the four industries which must 
have an extraordinary amount of extremely cheap water power, 
the others being the carbide industry, the aluminium industry, and 


the arc process. The Union Carbide Co. is the sole representative 


in the United States of the carbide industry, and it has secured 
water powers in Norway for future developments. The Aluminium 
Co. of America, the fole representative of the aluminium industry 
in the United States, is confined to the use of those powers which 
are within range of the necessary raw materials, and has secured 
the cream of the large cheap powers in the United States. The arc 
process has not, s3 far, found its way outside of Norway except in 
an experimental way. The Da Pont Co. states that it is its pur- 
pose to establish the arc process in Canada. The Cyanamid Co. is 
in Canada, and has laid its plans for remaining there; it is engaged 
in extensive developments for the purpose of providing for the use 
of the farmers of the U.S.A. a great supply of a concentrated 
chemical compound of nitrcgen and phosphorio acid, constituting & 
fertiliser of superior merit. 

. In the same issue of Met. and Chem. Engineering is an abstract 
of an article by G. Schüphans, in Metall und Eee, on the Oatwald 
process, which is the one employed for converting ammonia into 
nitric acid. Broadly speaking, impure ammonia liquor is first 
purified, and then pure ammonia gas from thie liquor is 
conducted to a catalyser apparatus, where it is mixed with air 
and passed over a heated catalyser, forming nitric oxide 
and steam. Th» catalysing chambers are arranged in groups of 
three elements, of which two are in use and the third is in reserve; 
one is shown on p. 672. At the bottom the ammonia gas enters on 
one side and air on the other. The air and ammonia, before they 
meet each other and mix, pass through gauge collars as indicated, 
whose diameters are £o selected that a proper mixture of air and 
ammonia for burning will be obtained. For further adjustment 
a valve is placed in each line. The air and ammoni are mixed by 
a rotating alaminium plate, and pass then through a narrower 
iron wire screen. 

The sir-ammonia mixture now goes to the platinum gauze, 
which is heated to about 700° by electricity. At this temperature 
an almost quantitative conversion of the ammonia to nitric oxide 
and water takes place. The platinum gauze takes about 120 to 
150 amperes, at 24 to 26 volte, for heating. In order to prevent 
breaking up of the ammonia by radiation and conduction from the 
glowing platinum gauze before it reaches the hot zone, the lower 
half of the casing surrounding the gauze is cooled by water. For 
conducting away the oxide of nitrogen, an iron hood is fastened 


a 
to the burning chamber. This hood rapidly diminishes in oroes 
section, and is lined with sheet aluminium on the inside, in order 
to prevent iron oxide partioles from falling down on the platinum 
gauze. The elbow leading from the iron hood is also of 
aluminium. 

The three elementa provide nitrio acid for the manufacture of 
10,000 tons of 60° suphuric acid per annum, on the lead-chamber 
system. On the other hand, the process can be worked so as tó 
p ammonie-nitrite or nitrate, the latter being an excellent 
ertiliser. 


THE SELLING SIDE OF ELECTRICITY 
SUPPLY.—VII. 


ADVERTISING, like politics, is a subject that 8 feels 
himself capable of criticising, and it therefore behoves one 
to be wary in offering suggestions. There are, however, 
one or two points worth a little more consideration than 
they generally receive, both in the matter and in: the 
distribution of publicity literature. 

As regards the matter itself, unless great care is taken with 
its form, a very large percentage finds an immediate resting- 
place in the waste-paper basket. Especially is this the case 
when it is in the shape of advertising matter pure and simple. 
Progressive advertisers discovered many years ago that, in 
order to avoid its premature destruction, it was necessary to 
give their literature some practical or artistic value. This 
they did by embodying it in a calendar, a diary, or some 
Buch thing, which would render it of use, or else giving 
it an artistic embellishment that would save it from 
an untimely end. The latter, or a combination of the 
two, is usually prohibitive on account of expense, and ohe 
therefore leans to the utilitarian method for achieving the 
purpose at a minimum cost. 

It has most frequently been the object of electricity 
supply managers to direct their efforts towards: the con- 
version of the houszholders, yet all who have had much 
experience in pushing other users of electricity have 
found that the servants are almost as important. 

If the cook, for instance, has made up her mind that ghe 
will not like electric cooking, an attempt to force it upon 
her is foredoomed to failure. There have been many cases 
where it has been installed in defiance of the autocrat of the 
kitchen, and one complaint has followed another, until it has 
been removed. A good deal of diplomacy is required to get 
her màjesty's sympathy and co-operation, but it is well worth 
the effort, for plenty of cooking installations have been 
brought about by her advocacy. As time goes on good 
servants are becoming rarer, and to those lucky enough to 
possess them, priceless, which in itself suggests a variation 
in our modus operandi. 

Supply authorities are, of course, in the habit of reading 
their meters quarterly, and we offer the suggestion for what, 
it is worth, that in addition to sending advertising matter 
with the bill—not always a happy moment—the meter- 
reader should be provided with a supply, and should present 
a copy to the servants. 

We have always believed that the finest 5 to 
other uses is the electric iron ; there is nothing to touch it 
in convenience or cheapness, and no residential installation 
can be regarded as satisfactory that does not include one or 
more. 

For a meter-reader to waste his time canvassing is gether 
necessary nor desirable, but no doubt a little of his time 
goes in a friendly chat here and there with, perhaps, a pretty. 
maid. With a little encouragement this might be made to 
take the form of a pleasant inquiry as to whether she has an 
electric iron. ‘A list could be made of the premises 
without one, and a mark placed on the meter-card. It 
might then be possible to offer each meter-reader a bonus, 
or a small increase of sixpence or so on his weekly wage, for 
every 25 or 50 irons installed in his district from the date 
the scheme starts. It would not take him a moment, whilst 
he is being admitted and escorted to the meter cupboard, 
to present his publicity matter and suggest the advisability 
and interest of paying a visit to the show-rooms where 
demonstrations are being given. 

We have mentioned that the advertisement might take the 


V. 


outlined in our issue of March 19th of last year. 
operation of manufacturers can always be obtained for 
providing advertising matter, and possibly for a special 
display stock. 
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form of something useful. A calendar is a thing often 
referred · to, and it might be made for a portion of the year, 
say, the period between the meter reading visite, so that, 
having supplied a reminder about irons for a time, the 
next of the series would deal with vacuum cleaners and sgo 
on. Other ideas suggest themselves for ensuring frequent 
reference to the advertisement ; for example, spaces beside 
each day could be provided, wherein to record the quantity 
of milk and bread delivered. | 

The scheme should be backed up by every possible means; 


those interested will find a plan for an iron campaign 


It is important to make sure that apparatus does not get 


out of order and become shelved. The meter-reader's advance, 
when earned, might well be made conditional on his seeing 
that this does not happen, by making an occasional inquiry 
as to how it is found to be working. 


One other point about irons: there is still room for a 


very light iron of 2 or 23 lb. weight for lace and fancy work. 
Many ladies would be inclined to purchase such an iron for 
their own use, in addition to one for the kitchen. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 


` tha following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address|in our possession. — 


" Support of Home Industries. 
I was pleased to nofe your Leaderette in reference to the 


example of the Oxcroft Colliery Co., Ltd., who propose giving 


out contracts only upon the distinct understanding that the 
company, firm or individual to whom they are sent is not 


jo any way under the influence or control, directly or in- 


directly, of any German, whether naturalised or otherwise, 


and that none of the payments or profits arising from the 
execution of the contracts will pass into the hands of Germans 
as shareholders, partners 


| t or otherwise. 
For your information, 1 may say that I believe a municipal 


authority endeavoured, when advertising for their annual con- 
tracts in the early part of this year, to follow the same prin- 


ciple, by issuing, at the time of inviting tenders, forms on 


which they werg asked to fill in the following information :— 
1. State as to whether you have directors on the board of 

alien enemy origin, naturalised or not; if so, the number. 
9. As to the shares held by such directors or/and by share- 


holders of alien enemy origin, naturalised or not, and the 
percentage of such shares to the total capital. 


3. As to the number of staff and employés of alien enemy 


origin, naturalised or not, receiving payment. 


4. As to whether any of the goods or material which it is 


proposed to supply will be manufactured or obtained from 


abroad, and, if so, the town and country of origin, with the 


name of the firm supplying same, must be given, and not 
the country from which they are imported. 


I am informed however, indirectly, that instead of 0 


the support it was hoped the British manufacturers woul 


give, many firms refused to have anything to do with it. It 


is hoped, however, now that such an important and influential 
industry as 
all-powerful 
will be possible to enforce conditions which other purchasers, 
even a municipal body, are unable to do. 


It is to be regretted that an Association of which the word 
“ British ° forms such a large part should not be starting 
some active propaganda towards the end which should be 


the aim of all British-born subjects. | 
Station Engineer. ^ 
June 12th, 1916. 


[It is satisfactor® to learn of one more municipal authority 
that is prepared to embody in its conditions of contract the 


views held by the majority of the British people on this matter, 


when it is possible to do so. Several important corporations 
expressed themselves very plainly on this question some time 


ago—will the others follow?—E»ps. Erec. Rev. ] 
= eS: 
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THE RONTGEN SOCIETY. 


AT the meeting of the Röntgen Society on June 6th, Prof. 


J. W. NICHOLSON read a paper on the homogeneity of visible 
and gave an account of spectroscopic researches 
which he had been conducting at King's College. London. 
Although the paper was alinost wholly concerned with phvsics, 
the discussion took a more immediately electrical turn, Major 


radiation, 


The co- 


the coal trade (which at the present moment is 
in the country) has taken the matter up, that it 


RoserT WILson, of the Canadian Medical Service, raising the 
question as to the possible homogeneity of X-rays, which 


homogeneity, he said, was the philosopher's stone of the 


radiographer. The radiographs obtained to-day by means of 
high-power transformers were of a totally different order 
from those obtained with the simpler apparatus of years ago. 
Not merely was the apparatus more powerful, but the action 
was different. In taking radiographs of the frontal sinus side- 
ways it was found that with a static machine or coil as the 
means of excitation a clear-cut image of the bone resulted, 
but with the high-tension transformers now in use a different 
type of ray was forthcoming, and one which revealed not only 
the bones clearly and perfectly, but also the nimbus of flesh, 
and in some instances on the same plate an image of the very 
skin itself. He never got these with his static machine. He 
felt that there was a very definite ratio between the character 
of une ray which was produced and the strength of the cur- 
rent. 

Dr. G. W. C. Kaye said that Prof. Barkla originally laid it 
down that every element had at least one homogeneous X-ray 
of its own, and in some cases two, one of which was called 


the K radiation, and the other the L radiation; but then 


came the workers on crystals (Bragg and others), and it was 


found that the X-ray was not by any means homogeneous, 


and at present the X-ray investigator was in the same posi- 
tion with regard to the number of spectra as was the worker 
in opties. Dr. Kaye said that previously to the war he had 
been engaged in analysing the beams of rays obtained from a 
hard tube under ordinary conditions, and although the work 
was suspended, he did enough to show that the chances of 
obtaining homogeneous X-rays were extremely small. The 
proportion of L radiation got out of an ordinary tube under 
ordinary working conditions was trifling, perhaps about 5 per 
cent. If the tube were run '' soft ''—so soft as to be probably 
of not much use, except for therapeutic work—it was possible 
to get a fairly large proportion of homogeneous rays. No 
mutter how much the quantity of radiation were cut down, 
although a ray almost homogeneous could be obtained, it was 
never quite homogeneous. The results in this direction were 


. certainly not such as to make one optimistic. 


Prof. NicHoLsoN said that he had no certain results along 
this line of investigation at present, but he promised that tbe 
Society should hear something about it later on. 


Sa EE ED) 


WAR ITEMS. 


To be Wound-up.—The Board of Trade has ordered more 
businesses to be wound-up, making the total down to date 
1%. The latest lists include the following :— 

Union Electric Co., Ltd., Park Street, Southwark, S.E., 
eléctrical engineers. Controller: P. D. Leake, 25, Abchurch 
Lane, E.C. : 

Quarzlampen Gesellschaft m.b.L., 69. Red Lion Street, 
W.C., dealers in quartz lamps and accessories. Controller: 
R. W. Brown, 12, Old Square, Lincoln’s Inn, W. C. 

Coke Oven Machine Co., Ltd., London, manufacturers of 
coke oven. machinery. Controller: J. Duncan, 158, Fenchurch 
Street, E. C. 

Chas. H. Blume, Western Road, Mitcham, Surrey, varnish 
and enamel manufacturer. Controller: J. W. Barrett, 1%, 
Coleman Street, E.C. 

* Made in ——."—The Chamber of Commerce of New 
South Wales at a recent conference resolved :— That, with 
a view to preventing the general use of enemy goods after 
the war, the Commonwealth Government be approached with 
a request that legislation be introduced, requiring that all 
imported goods be indelibly marked with the name of the 
country or origin.“ 

Empire Trade.—At the annual conference of the New 
South Wales Chamber of Commerce, tbe following motion 
was carried unanimously :—‘‘ That this conference places on 
record its desire to co-operate with any practical proposal for 
the encouragement of trade within the Empire, and believes 
that the imposition of a surtax on goods manufactured within 
the territories of the nations now at war with us would be 
the most effective means of attaining that end, and thereby 
to some extent ease the enormous financial burden likely to 
occur through this disastrous war; that the British and Aus- 
tralian Governments be urged to co-operate with the manu- 
facturing industries by establishing Jaboratories and centres 
of scientific research, such to be available to manufacturers 
throughout the Empire; that these opinions be conveyed at 
the proper time to the Federal Government, the High Con- 
missioner, the Agent-General for New South Wales, and the 
London Chamber of Commerce.” ; 

At the conference of the British Imperial Council of Com- 
merce, in London, a resolution was carried, with three did- 
sentients (one of whom was Sir Albert Spicer), urging that 
arrangements should be made at the earliest possible moment 
to provide for preferential reciprocal relations between all 
parts of the British Empire; for reciprocal trading between 
all parts of the Empire and the allicd countries; for the 
favourable treatment of neutral countries; for restricting be 
tariffs and otherwise trade relations with all enemy countries 
so as to render dumping, or a return to pre-war conditions, 


impossible. 
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Exemption Applications.—At the Yorkshire East Central 


Tribunal, Messrs. J. T. & J. Taylor, Ltd., woollen manufac- 

turers, of Batley, applied tor exemption for the engineman 
and factory electrician at Blakeridge Mills. They said an un- 
trained man could not be trusted with the work without great 
risk to person and plant at the mills, where 1,050 people were 
‘employed. Their present assistant was the only one to share 
responsibility with the chief engineer for 900 electric lights 
and 22 dynamos and motors in five different mills and ware- 
houses. As illustrating the man's importance, it was men- 
tioned that last week 400 people were idle for three and a 
half hours owing to a slight electrical mishap. Members of 
the Tribunal are to 5 the requirements at the mills, 
and tbe case was adjourned. 

At St. Albans, on June 3rd, the North Metropolitan Electric 
Power Distribution Co., Ltd., appealed for Mr. C. Hocker, 
electrical engineer. It was stated by Mr. Hind, assistant to 
the general manager and engineer, that Mr. Hocker was in- 
dispensable. His principal work was to look after the require- 
ments of consumers with regard to wiring of power installa- 
tions, and at present, owing to the shortage of labour, he 
assisted the resident engineer in case of breakdown, and had 
control of a contract with the military. He added that out 
of a staff of 29 they had let 12 go. He admitted that there 
was no installation work for the military going on at pre- 
sent. No exemption was granted. 

At Poole, Mr. Edwin Chas. Newman (23), electrical engi- 
neer, of Sandy Lane, Broadstone, claimed exemption on the 
ground that it was expedient in the national interest that he 
should temain in business. He was the only partner in the 
concern, and contended that he was in a certified occupation. 
He was allowed until September 1st. 

At Swindon, Bays & Co., electricians, appealed for the 
exemption of Walter John Moran (34), engaged on the repair 
of wires, motors, &c., and the only electrician left with the 
firm. Mr. Bays said that if the man went they would have 
to close the electrical department, electricians being very 
difficult to obtain just now. Mr. Crewe Wood: Did not the 
Minister of Munitions put his hand on him? Mr. Bays: He 
volunteered for munition work, and we received a notice 
from the Ministry of Munitions asking if he could be spared. 
We said we could not spare him, as he was the last electrician 
we had. Conditional exemption was allowed. 

At Dartford, Mr. S. K. Fergusson, manager of the Light 
Railway Co., appealed for exemption for a motor-man, and, 
with the assent of the military representative, the request 
was acceded to. 

At Southend-on-Sea, two electricians sought exemption. One 
said he was carrying out several contracts, and it would be a 
serious hardship to give up the business; he had serious finan- 
cial obligations to fulfil. He was passed for home service only. 
Exemption was granted until September lst. The other appel- 
. lant, a contractor for electric lighting, telephones, &c., said 
he would have to give up business entirely if he went. As he 
stated that he sullered from a tubercular complaint, he was 
directed to go before the Army Medical Board, 

Hemel Hempstead Tribunal has given total conditional 
exemption to Mr. T. Hall, fitter and electrical engineer, 
appealed for by Mr. H. Martineau. 

At Altrincham, an electrician and plumber sought exemp- 
tion for two men, asking that exemption should be condi- 
tional on their remaining in their present employment, or 
similar work, and that the exemption should not be used to 
demand an increase of wages, or accept any bribe or offer 
from any other firm without the usual consent. He was 
engaged with important sanitary and electrical contracts at 
private houses, shops, munition works, and flour mills. 'The 
Tribunal pointed out that they had nothing to do with 
wages, and could not deal with the applications 1n the manner 
apparently desired by the employer. Eventually temporarv 
exemption for three months was granted to one man, and 
the other was ordered to go forward when called upon. 


At Oldham, on June 8th, Mr. S. Stapleton, electrician, of. 


Hollinwood, wàs granted temporary exemption to September 
Ist. Mr. Stapleton also appealed for two employés, but these 
were disallowed. 

At Stretford, three employés at the local electricity station, 
whose sefvices were said to be indispensable to the mainten- 
ance of the electrical supply and distribution, were exempted 
until August 3lst. 

At Rochdale, last Friday, Messrs. Fryer & Hartley appealed 
for Mr. T. Hartley, a member of the firm, who was stated 
to be engaged on electrical contracts, and temporary exemp- 
tion to the end of August was granted. 

Middleton Tribunal granted conditional exemption to a 
tramway paviar on the application of the tramways manager. 

At Southwark, Messrs. Alexander Hawkins & Son, electrical 
engineers; of London Road, S.E., applied for the exemption 
of their manager at Richmond. He was the only man left 
at their Richmond works, and was a fully-qualified wireman, 
capable of undertaking repairs at Army camps and depots. 
He was granted conditional exemption on joining the Volun- 
teer Training Corps. 

Hastings Tribunal has granted three months’ temporary 
' exemption to Mr. C. G. Winter (40), electrician at the Albany 
Hctel, appealed for by Sir Henry Lunn. 

At Whitehaven, a local electrician appealed to retain his 
son (18 years and 8 months), apprenticed to electrical work, 
and the only one left to assist in the business. Three months 
were granted. 


Boston Tribunal granted exemption until September lst to 
Mr. C. E. Clare, engaged by Mr. R. W. Sandars, of Queen 
Street, as a cabinet-maker for electric coils, & Mr. Sandars 
said he was one of the largest coil makers in Great Britain. 

Folkestone Tribunal has given conditional exemption to Mr. 
R. Carr (39), electrician with Messrs. Webster & Son. 

At Maidenhead, the manager of the electric light under- . 
taking of the T.C. appealed for exemption for a shift engineer, 
and engine driver and fitter, a switchboard attendant, and a 
cable jointer, all essential. With military assent, each was 
exempted until October Ist. BE ? 

Three months’ exemption, with leave to appeal again, has 
been granted to Mr. S. A. Stock (24), electrical engineer, in 
charge of the business of Mrs. E. Storey, whose husband 
died last. year. Mrs. Storey stated that three employés had 
joined the Forces, and she had a lot of contract work in hand. 

An electrician with a firm of caterers at East Grinstead, 
having 2,000 lights to look after, has been exempted until 
September 30th. 

A Runcorn firm of electrical engineers has been granted | 
exemption for a storekéeper on releasing a single '' badged 
employé. | | 

At Oxford, Messrs. Hill, Upton & Co., electrical engineers, 
applied for two electric fitters and wiremen, employed in 
installation work. It was stated that 17 of the staff had been 
released. Both men were conditionally exempted. © 

Mr. Gilbert Clark (84), electrical engineer, of Combe Down, 
Bath, has received three months’ exemption. i 

The Tudor Accumulator Co., Dukinfield, appealed last week 
for a number of married men who were said to be indispen- 
sable. Several of them were engaged on work which, prior 
to the war, was done in Germany. One appeal was dis- 
allowed, another met with a temporary exemption for three 
months, and the rest of the men concerned were conditionally 
exempted, being in reserved occupations. : 

At Denton, the Oldham, Ashton & Hyde Electric Tramways 
Co., Ltd., appealed for a number of employés, and it was 
stated that if any more employés were taken away the car 
services would have to be further curtailed. Prior to the war 


‘the company employed 155 men and nine boys, and now they 


had 100 men, 13 boys, and 29 women, although more passen- 
gers were being carried. In all cases except four ‘con tional 
exemption was granted, and it was recommended that the 
four should not be called up before July 31st. It was an- 
nounced that the company would appeal to the higher tribunal 
in respect of the four men who were not granted conditional 
exemption. . x tle sd 

Before the County Appeal Court, the Midland Electric Light 
and Power Co., of Warwick, appealed for Mr. A. E. Pritcbard, 
clerk and collector of electricity accounts, and two months 
were allowed, leave to appeal to the Central Tribunal being 
refused. l | 

An electrical engineer at Sutton (Surrey), who appealed, 
said that M called up he would have to sacrifice the usiness 
he had built up, which included work in a ''controlled 
establishment at Chelsea. A final month to settle his affairs 
was allowed. re 

Tonbridge Tribunal, on June 8th, granted conditional exemp- 
tion to Mr. F. A. C. Tabberer, electrician. . 

The Kent Appeal Court has allowed exemption to Mr. À. W. 
Groombridge, electrician, of Ramsgate, on condition that 
within a month he secures and keeps an engagement with the 
Government as an electrician. _ i f 

A Northampton electrical engineer, previously given two 
months in which to arrange for a manager, applied for fur- 
ther exemption. He stated that he had in the business 
which had a turnover of £1,500 a year, and was still engaged 
on utes The Tribunal allowed him a month in which to 
clear up.“ N 

Stoke-on-Trent Tribunal has given three months’ exemp- 
tion to an electrical engineer engaged on the erection, super- 
vision, and maintenance of plant for manufacturers and firms 
engaged on munition work. n 

Nuneaton Tribunal, on June 6th, granted conditional 
exemption to the acting borough electrician, Mr. H. Hodges. 

Sevenoaks Tribunal has given three months’ exemption to 
Mr. J. Pink, electrician with Messrs. S. Young & Sons. 

Two lead burners were appealed for at Woking by the 
Accumulators, Ltd., on the ground that they were essential 
to the completion of Government contracts. It was stated by 
the military representative that the ma had been ''combed 
out of a reserved occupation. The Chairman observed that, 
according to an official circular, lead burners were very scarce, 
and were urgently needed in munition works. A month was 
given in each case. 

At Nuneaton, Mr. F. A. Newdegate, M.P., of Arbury Hall, 
appealed for Wm. Mitchell (35), electrician, in charge of the 
plant there, and exemption was allowed until November 1st. 


Electric Steel Rails.— Dealing with the rail onnage | 
of the United States, Met. and Chem, Engineering says that statistics 

of electrio steel rails began with 462 tons in 1911, the output 
rising to its maximum, 3,455 tons, the next year, while 2,436 tons 
was produced in 1913 and 178 tons in 1914, not a ton being reported 
for 1915. It may be, however, that judgment is suspended until 
time has elapsed for a complete try-out of the experimental rails, 


a IA TZ TN I a —— II EA E KON CK EIT TE ͤ——— ——. ———— 


676 


J 


THE ELECTRICAL REVIEW. 


[Vol 78. No. 2,012, JUNE 16, 1916. - 


..- - BUSINESS NOTES. 


"Patent Restoration.— Letters Patent No. 6,831, of 


1911, geanted to J. R. Hannan, for ‘Improvements in or relating | 


te side flues and downtakes for boilers ° have been restored. 


- Hawaii: Electrical Imports.— The imports of elec- 
tricgl machinery into Hawaii during the fiscal year 1914-15 attained 
a velne;bf only £66,606, as compared with £116,944 in 1913-14. 


Book Notices.—‘ Engineering as a Career." By P. 


and A. W. Marshall. London: Percival Marshall & Co. Price 


6d. net. 


i" Groupes Electrogdues en Régime Troublé.” By L. Barbillion. 
Paris: Gauthier-Villars et Cie. Prioe 11 fr. 


Trade Announcements. — MzssRs. J. J. RocHE & Co. 
have removed to larger premises at 17, Gilden Lane, E. O. Tele- 
phone- number and telezraphio address unaltered. 

‘Mr. Hanson Perry, electrical engineer, of North Quay, 
Douglas (I of M.) has had his etook, &^., sold by auction. 


Catalogues and Lists.—British THOMSON- HOUSTON 
CO. P., Rugby.--D-acrip ive list N». 4,129, detaling, with full 
dim Wi nal partical wa their isola’ing »wi’ches for H.T. systems. 


Messes BOOM & Wane LTD, H gh Wycombe.— S xteen-page - 


illustrg-ed ostat gue, N., 9. giving de- criotioa and prices of 
Hyatt's roller bearings as applied to line shafting. 


"Bankruptcy Proceedings.— HERBERT PAGE (Smeaton 


and Page) electrical engineer, London, E.C.—Trustee released 
June 7th. 


A. F. Hawpon, electrical engineer, Gosforth.—A se^ond divi- 


4 


dend of 1e, 2d. in the & is payable June 16 zh, at the Official 


Receiver's offic», 30, Mosley Street, Newoastle -: on- Tyne. 


Patent Extension. — A petition of F. G. Creed, 
W. A. Coulson and Creed, Bille & Co., Ltd., for extension of Patent 
No; 22,668, of 1902, granted to F. G. Creed and W. A. Coulson, is 
not to be heard before July 18th. i 


Export Prohibitions.—The Privy Council has approved 
certain amendment in the schedule of export prohibitions. The 
entry " electric lampe is deleted and in place thereof is included: 


" Electrio lamps, except carbon filament lamps and aro lam»s for 
street lighting.“ 2 | 


Board of Trade Iuquiries.— The Board of Trade 
Commercial Iatelligenoe Branch has received applications from 
firms at home for British makers of two.and three-eell flash lamp 
batteries, and electric baling presses. 


Liquidations.— Re CEDES ELECTRIC TRACTION, LTD., 
112, Great Portland Street, W.—The report of Mr. H. E. Burgess, 
Offloial- Receiver and L'quidator, upon the affairs aud failure 
of this company has been issued to the creditors and share- 
holders. -The statement of affairs was briefly summarised in 
our issue of May 26th. The deficiency as regards oontributories 
is returned at £47,831. According to the report of the. Official 
Receiver the company: was incorporated as a private company on 
May 18th, 1910, with a naminal capital of £2,000, to manufacture 
and sell motor vehicles of every dercription. The capital was 
shbsequently increased to 250.000. The issued capital at the date 
of the winding up was £7,001 ; 6,995 shares were allotted to the 
Oasterreichieche Daimler Motoren Actien Gesellechaft, of Vienna, 
or its nominees. The directors of the company have been 
Wilhelm Strauss, G »orge Frederick Underwood, Henry Ichenhauser, 
Lsdislaus Jonasz, Felix Burmann, Kerbey D. Bowen and Francis 
M. Luther. The two lest-named oonstituted the board at the 
date of the winding up. Charles Janin was the secretary through- 
out. Previous to the incorporation of the company they were 
acting in similar capacities for the Austrian Daimler Motor 
Go., Ltd., and Trackless Trolley. Ltd. (companies controlled by the 
Vienna company). On their taking office with the Cedes Electric 
Traction, L‘d., it was arranged that a portion of their salary should 
be subscribed. by the latter. Bowen was appointed managing 
director on January let, 1913. Under an agreement dated 
May 18th, 1911, the company, in consideration of certain royalties, 
acquired from the Vienna company the sole rights for the sale and 


manufacture for the United Kingdom, its Colonies and depen- - 


dencies, of electrically-driven vehicles made under their patents. 
At the commencement ef ita operations the company obtained ita 
supplies from the Vienna company. Subsequently arrangements 
were made with a firm of engineers in this country for the manu- 
facture of vehicles. Delay occurred in delivery and the vehicles 
were otherwise unsatisfactory, and considerable expense was 
inourred in putting them in proper order. Proceedings were 
taken against the company by the firm referred to in respect of 
additional] work, and they were compromised by the company 
agreeing to pay the sum of £1,500. Part only of this amount 
has been paid. 

At an extraordinary general meeting on November 29th, 1912, 
the directora were authorised to negotiate for the purchase of the 
business of Track leas Trolley, Ltd. The necteesary documents were 
dpparently prepared, but the purchase was not completed. In 
anticipation of thia being done, the company, who had taken works 
at Stamford Hill, commenced to manufacture trackless buses. 
Contraots for these vehicles were carried out for various publio 
bodies, but the ‘bases were not satisfactory, and heavy losses were 
sustained in effeoting replacementa and rectifying defecte. One 
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of the contracts was executed for a firm of contractors engaged 
upon works in South Wales. In consequence of the vehicles fail- 
ing to meet requirements, a considerable portion of the price has 
not been received by the company. It is understood that the 
receiver for debenture-holdera has come to an arrangement with 
the contractors for their taking over and completing this contract. 
According to Bowen, the principal trouble in connection with 

these vehicles was due to the motors not being sufficiently powerful, 

and failing to perform the work which the Vienna company 

assured him they would do. He aleo states that recommendations 

and suggestions made by him with a view of avoiding the trouble 

were disregarded. Towards the end of 1913, the financial position 

of the company was such that liquidation was contemplated. The 

Vienna company. however, were advieed that there were prospects 

of successfully carrying on the business, and it was determined to 

tranefer the undertaking, together with that of the Trackless Trolley 

Co., to a new company. A prospectus was prepsred, but the 

outbreak of war prevented the matter being proceeded with. 
While these arrangements were pending negotiations took place 

with the Direction der Disconto- Gesellschaft snd a oredit account 
was opened for an amount not to exceed £32,000, guaranteed by & 
Vienna bank. The bulk of the drawings against this account were 

remitted to the Vienna company on account of the company's 
indebtedness to that company and to the Austrian Daimler Motor 
Co., L‘d., iu respect of aivancea made, X. Bowen states that he 

understood the acconnt was to be used for the purpose of pro- 
viding working capital until the new company was formed, and 

that he was not aware until some time later that remittances had 
been made to Vienna. la August, 1915, the directors created an 
issue of deb-ntures for £4,000. These were allotted to the 
Austrian Daimler Co to secure £2.000 alleged to be then owing, 

and further advances to be made by them. In November, 1915, a 
creditor having obtained judgment against the company, the 
debenture-holders took steps to protect their security, and on 
January 14th, 1910, the Court appointed Mr. J. W. Barrett, of 
194, Coleman Street, London, E. C, receiver on their behalf. The 
company's business has been osrried on at & loss throughout, the 
result of the trading, as shown by its accounts, being as 
followa:—- : N 

From May, 1910, to Jan., 1911. Lors, £821; 


„ Feb., 1911, „ Jan., 1912. „ 81274; 
„ Feb., 1912, ,, Dec., 1912. „ E518: 

„ Jan., 1913, „ Doo., 1913. n £6,875; 
„ Jan., 1914, „ Dec., 1914. „ £7,895; 
„ Jan, 1915, „ Jan., 1916. „ &14,0€1, 


The failure of the company is attributed to ite resources being 
too limited to produce ‘on a remunerative scale, to heavy losses in 
connection with the various contracts referred to, and to friction 
between the management in London and the Vienna company. ` 

KRUPKA & JACOBY, LTD., London.—Creditors should send par- 
ticulara of debts or claims, &c, to the controller, Mr. T. Wise, 
Bassishaw House, Basinghall Street, E. C., by July 10th. 

Union ErkcTRIO Co, LTD., London, 8.E.—Creditors should 
send particu'ars of: debts or claims, &3., to the controller, Mr. 
P. D. Leake, 25, Abchurch Lane, E C., by July 22nd. . 

Scorca ELECTRICAL Co., LTD., 35, Basinghall Street, E.C.— 
Creditors should send particulara of their debts or claims to the 
controller, Mr. C. E. Barker, 21, Finsbury Pavement, EC., by 
July 14th. a 


LIGHTING AND POWER NOTES. 


Australia.—The Melbourne City Couneil has adopted 
the recommendation of the E!ectric Supply Committee, to reduce 
the present tariff for the supply of electricity in bulk to thé munici- 
palities of Footscray, Port Melbourne, Brunswiok, and Williams- 
town, and to the Brunswick and Coburg Tramways Trust, ae from 
November let, 1916, as followa:—For a demand up to, but not 
exceeding, 500 KW., a reduction from the present rate of £5 a Kw. 
a year, to £4 10a.: for any excess above 500 Kw. a charge of £48 
KW. a year, plus the present rate of 0'65d. a unit for a consumption 
up to 1,000,000 units a year, 0°64. for the next 1,000,000 unita a 
year, and 0'56d. a unit for any excess above 2,000,000 a year. 


. Barnes.—The Council's electrical engineer, Mr. C. S. 
Davidson, estimates that there will be a loss of about £900 on the 
electricity undertaking during the summer months owing to the 
" daylight saving." The Council has decided to increase the charge 
for power by 10 per cent., and for private lighting and heating 
(now 311. par unit) by 15 per cent. 


Bedford.—Loan ArPLicATIONS.—The L.G.B. baving 
informed the T.C, that no ordinary extensionsof E.L. mains should 
be undertaken at present, the town clerk has pointed out that 
persons in tbe statutory area have a right to the service, In their 
reply the LG.B. state that the cases appear to be covered by the 
expression “ordinary extensions of mains," and add that they will 
not be prepared to sanction a loan for any extensions, except such 
as are necessary for war purposes. The R.D.C. and the B. of T. 
are to be asked to consent to electricity being supplied to the new 
works to be established by Messrs. W. H. Allen, Son & Co., Ltd. 


Birkenhead.—The chairman of the Electricity Com- 
mittee states that the charges for electricity will have to be 
increased in consequence of the Summer Time Act. An incresse 
of 5 per cent. to ordinary consumers would bring in £791, which. 
with other amounts, would total £2,000, 
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Barnet.—The Guardians last week decided to purchase 


and install electrical apparatus in connection with the new 
infirmary. 


Blackburn.—Year’s Workinc.—The annual report 
of Mr. Wheelwright, the borough electrical engineer, refers to the 
diffisulties encountered during the pest year, particularly as 
regards coal supply. The total units generated during the 
year for lighting, power, and traction, amounted to 7,829,477, an 
increase of 336,464 on the previous year, due to power supply. The 
receipts were £61,110, and the expenditure was £26,650, leaving a 
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TYPICAL MILL DAY-LOAD CURVE. 


gross prefit of £24,460; after payment of interest and sinking 
fund there wasa net surplus of £3,132, compared With £2,348 in 
the previous year. The nature of the mill load on the three-phase 
extra-high-pressure mains is well shown by the accompanying 
diagram, reduced from one of Mr, Wheelwright's. 
Canterbury.— PRICE IwcREASE.—The T. C. has not 
adopted the recommendation to charge an extra id. per unit for 
energy supplied for power. There is to be an increase of jd. per 
unit for lighting. l 
Carnarvon.— PLANT ExTENSION.—O wing to the in- 
creasing demand for electricity, the Corporation has decided to 
extend the plant at the works by the addition of a Diesel engine 
set, at an estimated cost of £2,380. i 


Continental.—SrAN.— The Sociedad Fuerza Motrices y 
Riegos, of Pamplona, has applied for a concession to establish a 


plant to utilise the water-power of the River Ebro for the genera- - 


tion of eleotrioal energy for lighting and power purposes in the 
district. 


Crewe.—Price INcREASE.—The T.C. has increased the 
charges for energy by 10 per cent, : i 


Ealing.—During the first week of the operation of the 
Sammer Time Act the Counoil electricity station generated 6,820 
units of electricity less than in the previous week, equal to a 25 per 
cent. decrease. 

Eton.—Street LIGRTING.— The U.D.O. has decided to 
ask the Windsor Electric Installation Co., Ltd., to reconsider the 
charges made for public lighting, which has been reduced by about 
40 per cent. The company had intimated that they were unwilling 
further to reduce the charges, and the Council's Lighting Com- 
mittee expressed dissatisfaction with this decision. 


Grays.—The U.D.C., on June 8th, decided farther to 


increass the charges for energy for lighting and power by 16 per 
cent., making a total of 25 per cent. since the outbreak of war. 


Hereford.—PRicE INcREASE.— The T. O. has adopted 
the following new scale of charges for energy : — All lighting units 
charged at 44d. per unit before the war to be 6d.; ditto charged 
at 3d., to be 61. ; all other units 25 per cent. extra, making, with 
the 10 per cent. advance last year, a total of 35 per cent. on pre-war 
charges. Discounts remain unaltered. 


Ilkeston.—SaLe or UNDERTAKING.—The Council has 
approved the proposed sale of the electricity undertaking, on which 
there has been a total loss of £4,555, to the Notts. and Derbyshire 
Power Co. 


Keswick.—Price IncrEase.—The Keswick Electric 
Light Co., Ltd., is increasing the charges for electricity for light- 
ing as from July Ist by 10 per cent. 


: Leeds, —Y EAR's. WoRKING,—The report.of the manager 
of the electricity department, Mr. C. N. Hefford, on the resulta of: 
- the. past year’s working, shows that the revenue from private 
lighting was £75,100, from street lighting £1,188, from power. 
£91,856, from heating £2,672, from traction £15,181, and from 
resilential bulk supplies £1,539. The total receipta were £187,724, 
an increase of £17,703. The working expenses were £75,143, an 
increase of £9.522, and the gross profit was £112,581, an increase 
of £8,481. While private and publio lighting showed a decrease, 
power ssles increased by 26 per cent. Allowances to dependents of 
employés on active service absorbed £2,041, income tax £1,974, 
interest 235.815, sinking fund £55,631, and contributions to 
capital expenditure £8,374, leaving a surplus of £8,716. No 
increase in the price of energy was made last year, but an increase 
of 10 per cent. has been considered necessary for the current year.. 
The total energy sold increased from 43 to 44°8 million units, the 
growth of 26 per cent. in the output for power being almost. 
wiped out by the decrease in sales for other purposes; the largest 
item was a reduction of 3˙9 million unite for traction. The 
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time on record, has exoeeded that from any other source. 


motors connected to the mains have an aggregate capacity of 
38 054 H.P. and the revenue from the power load, for the Mm 

e 
" residential bulk system " of charging, which was iatroduced on 
January lst, 1915, and is growing in popularity, is that otherwise 
known as the assessment system, with a charge of 4d. per unit. 
The number of consumers of electricity for heating purposes 
has increased by 195 per cent., the capacity of the heating 
apparatus installed by 353 per oent., and the energy oon- 
sumed by 53 per cent., in addition to that supplied to residential 
bulk consumers. The average net price per unit for lighting was 
2:934., for power 0'8d., aud for all purposes 1d. The extensions of the 
generating plant are approaching completion, and will bring up 
the total capacity to 44,500 KW. 


Lincoln.—The working of the Corporation electricity 
department for the year ended March 3lst resulted ina revenue 
of £17,448, including £9,625 for power supply. After meeting 
working expenses, a gross profit remained of £6,901 ; interest and 
einking-fond charges amounted to £5,214, leaving a net profit of 
£1,690 to be carried forward. The energy sold totalled 8,152,831 
units, an increase of 861,717 units or 38 per cent. over last year. 


London.— FUEL, Economy.—A conference of repre- 
sentatives of Metropolitan Municipalities owning electricity 
supply undertakings was held on June 8th, to consider the 
letter of the Board of Trade with regard to the inter onneotion of 
systema fer the purpose of saving coal. A resolution was passed 
pledging the authorities that were represented to do all that was 
in their power to oarry out the object of the Board of Trade. 

HAMMERSMITH.—The Electricity Committee has reported upon 
the letter from the Board of Trade, and reminde the Borough 
Council that in June last a scheme for linking-up the generating 
stations of Battersea, Fulham, and Hammersmith was approved in 
principle. H.M. Treasnry, however, only sanctioned such capital 
expenditure on the scheme as was then alleged to be urgently 
necessary for the effective maintenance of existing supplies, and 
the County Council therefore decided that loans must at that time 
be limited to the cost of linking-up the undertakings of Battersea 
and Falham. Accordingly, Hammersmith had no alternative but 
to withdraw from the ssheme. Having regard to the terms of 
the Board's letter mentioned above, the Committee reports that it 
has now directed the town olerk to re-open negotiations with the 
Government Departments concerned with reference to the desir- 
ability of completing the original scheme of linking-up. 


Loughborough.—Loa4N APPLICATION.— The T.C. has 
decided to apply to the L.G.B. for sanction to borrow £1,400, or. 
such other sum as may be necessary, for the laying of a special 
electric cable to works in Great Central Road and Windmill Road. 


Maidenhead.—1t is reported that since the Summer 
Time Act came into foroe, the sale of lighting units from the. 
Corporation electricity works has been seriously reduced. 


Manchester.—At a meeting of the City Council last 
week, a long-standing notice of motion with regard to the inability 
of the electricity department to meet demands for energy for pro- 
posed new works (which subject was referred to in these columns 
some time ago) was withdrawn by Councillor Ross Olyne, who 
said he had received assurances that the Electricity Committee had 
a complete answer to the pointe raised by the motion. A war 
bonus of 2s, per week has been granted to certain workmen in the 
electricity department. 

Year's WoRKING.—The report of the Electricity Committee 
to the City Counoul for the past year shows that the sales of energy 


brought in a revenue of £606,056, made up of £475,839 for lighting 


previous year. 


and power, £126,966 for traction, and £3,251 for public lighting, 
which, together with £13,944 from other sources, made a total of 
£620,000, as compared with £543,546 in the previous year. The: 
expenditure am uated to £371,514, as compared with £295,444, 
leaving a balance of £248,486, practically the same as in the 
Daduoting £67,919 for interest, £118,393 for 
sinking fund, 37,302 for repayment of a loan, and £25,419 trans- 
ferred to renewals, there remained a net surplus of £29.453 ; this. 
was made up to £30,000 from the reserve fund, and handed over 
in aid of the rates. The expenditure included £11,110 for war 
service allowances and £11,308 additional income-tax. The 
renewals suspense account stands at £191,215, and the reserve 
fund at-£11,335. Borrowing powers amounting 10 £426 420 were 
secured during the year; the. total outlay stands at £3,112,406,- 
and the mortgage debt at £1,738,726. The energy sold exceeded. 
141 million units, an inorease of 14 millions; the items were :— 
Private consumers, 113°3 millions; traction, 28°1 millions. The 
energy used on works amounted to 131 millions, and that used in 
distribution, &c., to 2677 millions, the total quantity generated. 
being 181˙3 millions, compared with 16277 millions in 1914-15. 
The msximum demand was, for lighting and power, 42,976 KW.; 
for traction, 10,000 Kw.—total, 52,976 Kw., compared with 
50,460 Kw. in 1914-15. The average price obtained per unit was: 
103d. The curves on the following page are reproduced from the 
report. : . 2E 
At Stuart Street station a 5,000-Kw. turbo-alternator bas been 
installed by the British Westinghouse Co., Ltd., and a repeat order 
has been placed with the mskers, which will displace another of 
the Yates & Thom-A.EG. 1.500-Kw. reciprocating sets. Two B. 
and W. boilers have been installed, and pending the commencement 
of the Barton Works, additional B. & W. boilers have been ordered 
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as well as a 15,000-K w. turbo-gensrator from Messrs. Richardsons, 
Westgarth & Co., Ltd. with the necessary auxiliary apparatus 
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from other firms. Many new sub- stations have been installed on 
ae consumers’ premises, and 114 miles of new mains have been 


Oldham,—Yerar’s WORRING.— The report of the joint 
managers of the Corporation electricity department, Messrs. 
W. C, Chamberlain and F. L. Ogden, for the past year shows an 
increase of 23 million units sold; the increase would have been 
much greater, but certain cotton mills which had contracted for a 
power supply were unable to obtain the necessary plant, making a 
difference of 3 or 4 million units. Reoeipts from private lighting 
were £24,519, from power and heating £18,818, from traction 
£19,441, and from other sources £930, making a total of £63,920, 
compared with £52,293 last year. The power and heating receipts 
were almost doubled. The total oosts were 437,222, compared 
with £27,006, and the gross profit was £26,698. The sales of 
energy amounted to 10,487,235 units, compared with 7,985,859, 
and the average price obtained ‘was l'44ld. per unit, The net 
profit was £5,107, compared with £3,550 in 1914-15. 


Perth.—Power SurPLv.—The Caledonian Railway Co. 
propose to introduce electricity for power and lighting into their 
workshops, and at a meeting of the Corporation Electricity Com- 
mittee a communication was received from the company as to 
terms of supply. The matter bas been remitted to the convener 
and the electrical engineer, to meet the representatives of the 
company. 


Rathmines.— The U.D.C. has adopted the Lighting 


Committee's report recommending that the public electric lamps 
remain unlit during the current month. 


Redruth.— LIOHTINGd Contract.—The U. D.C. is to 
inquire from the L. G. B. whether in view of the restrioted lighting, 
the existing contract with the Electric Supply Co. still holds good. 
It is asserted that whereas the contract price per lamp is £2 4a. 


per annum, the Council is really paying over £6, owing to the 
reduced number of lamps. 


Rotherham.—ExrENsioNs.—The town, clerk has been 
instructed to approach the Minister of Munitions with reference 
to the immediate requirements of the Corporation for extensions of 
feeders and cables, in order to provide supplies of energy to 
factories. Upon receiving the Dspartment's approval, it is proposed 
to take the necessary proceedings to secure sanction t) borrow not 
exceeding £10,000, this being the estimated sum required for main 
extensions during the eneuing six months. l . 


Salford.—YEAR’s WORKING.—Speaking at a meeting of 
the Council last week, Councillor Billington eaid the year's 
financial resulta of the electricity department were the best in the 
history of the undertaking. Sinoe the end of the previous financial 
year the units sold had increased from 20,650,000 unita to 34.854 ,000 
units, or 20 per cent.; the revenue had inoreased from £115,847 to 
£133,764; the gross profit from £50,807 to £63,325, and the net 
profit from £8,406 to £16,598. This was the largest net profit 
recorded, the neareet being the profit of 1906 (£14,800), whea, 
however, coal was 7s. 9d. per ton, as against an average of 15s. Id. 
per ton during the past year. The excellence of the year's result 
was mainly attributable to the introduction of modern plant and 
the consequent economies in operation. In coal alone a comparison 
with two years ago showed a saving equal to 15,000 tons per 
annum, and all other heads of working expenditure, including 
wages, repairs, distribution, oils and stores, had been reduced. The 
increased óutput and the modernisation of the works were being 
carried out without any increase in the amount of their capital 
indebtedness, the expenditure being met out of the renewals fund. 
In referring to the scheme for interconnecting electrical under- 
takings in this part of the country, Councillor Billington eaid the 
Committee would shortly be called upon to consider the scheme, 
which, it was hoped, would proveof mutual advantage. 


Sheffield. —Loan SanctTion.—The L.G.B. has sanc- 
tioned the borrowing of £75,000 for mains and £30,000 for sub- 
stations and equipment, transformers, &c. Of the sum 
for main extensions £10,000 will be appropriated from the reserve 
fund. The Treasury has intimated its decision not to withhold 
sanction to the proposed loan of £137,104 for the purchase of addi- 
tional plant for the power station. 


St. Helens.—VEAR's WoRKING.—Àt the meeting of 
the T.C. last week, Sir J. Beecham said the electricity sold during 
the year ended March last totalled 6,335,906 unita. There was a 
decrease of 18 per oent. in the unite for lighting purposes, and a 
decrease of 10 per cent. in the units sold to the tramway company, 
but as against these there was an increase of 21 per oent.in the 
number of units sold for power purposes, and in the total number 
of units sold there was an inorease of 9 per oent. The revenue 
increased from £30,179 to £33,979, and the expenditure increased 
from £29,641 to £32,470. A proposal to advance the prices for 
energy by 20 per cent., instead of the 10 per cent. advance at 
present in force, was referred back. 


. Stretford.—PowER Contract.—The Electricity Com- 
mittee has agreed to a compromise with the United Brassfounders 
and Engineera, Ltd., in regard to the agreement for the supply of 
energy to their premises at Old Trafford, viz. :—(1) Electricity to 
be supplied at ordinary rates plus 15 per cent., subject to a minimum 
of 50 and a maximum demand of 100 Kw., the minimum to apply 
during working hours only ; (2) in the event of the total con- 
sumption for the period ending December 31st next exceeding 
400,000 units, the Council will refund 25 per cent. of the cost of 
the cable; (3) any further reimbursement of the cost of cable to 
be entirely at the discretion of the Council, which will favourably 
consider the same on au application from the company, if, ia the 
opinion of the Council, the extent of the company's demand for 
energy in the ensuing 12 months is reasonable in the circum- 
stances. 


Swinton and Pendlebury.—The Lancs. E.P. Co. has 
received permission from the D.C. to lay a cable for the supply of 
energy to Dean's Mill, Swinton. The company is stated to bave 
ordered a 300-K w. rotary converter for the sub-station, in order to 
meet the increased demand, and also to provide sufficient stand-by 
plaut. At a meeting of the D.C., last week, it was reported that 
next winter, in some parta of the district, the cables would be fully 
loaded, and it might not be possible to accept certain applications 
for supply, particularly for power purposes. In view of this, it 
was recommended that people contemplating the adoption of the 
use of electricity should ascertain whether energy would be avail- 
able before they ordered machinery or installation work. The 
electrical engineer is to report on the rates charged to consumers, 
with special reference to power consumers and the cost of eles- 
tricity purchased by the Council. Lighting on main roads is to be 
discontinued during the next five or six weeks, 


Tasmania. — The Government's Great Lake Hydro- 
electric scheme was officially opened by the Governor-General of 
the Commonwealth at the commencement of last month, {The 
present plant will generate 9,000 H. P., and owing to the demand for 
electricity for power purposes extensions will have to be made 
almost immediately. 


Uruguay.—It is reported that the State Electrical 
Department contemplates a considerable reduction in the present 
price of electrical energy in order to generalise ite use. The price 
talked of is about 2 cents (Id) per unit. It is proposed to import s 
large quantity of cheap electrical cooking stoves from the United 
States. The construction of new power houses at various towna in 
the interior is being hurried on.— Review of the River Plate. 


Weybridge.—Price INCREASE.—Representatives of the 
U.D.C. are meeting the B. of T. with reference to the proposal of 
the Urban Electric Supply Co., Ltd., to discontinue the use of the 
maximpm demand system, The D.C. protesta against the increase 
of price proposed as being excessive, considering all the circum- 
stances, and suggests that, if any alteration is made, the price to the 
consumer should be regulated by the cost of coal, and that any 
increase of price should be in force only up to the termination of 
the war. ! | 


N 


s 


— EE ee a 


Vol. 18. No. 2012, Juss 1,136] THE ELECTRICAL REVIEW. 679. 


Wakefield.—Loax APPLICATION.—The City Council has 
decided to make application to the L.G.B. for sanction to borrow 
the sum of £5,620 for proposed extensions to the electricity under- 
taking. 

Wigan.—Loan APPLICATIONS.— The T.C. has decided 
to amend its resolution of May 8rd last (anthorising application 
to be made to the L.G.B. for sanction to borrow the sum of 
£53,920 for extensions at the electricity works) by the addition of 


£3,517 for stock, boiler, and accessories. 
The Council has further decided to amend its resolution of 


April 5th last (authorising application to be made to the L. G. B. 


for sanction to borrow £781, the estimated cost of cable, switch- 
gear, and transformer, in connection with the proposed supply of 
electricity to the Northern Coarse Spinners, Ltd.) by the substitu- 
tion of £961 for the sum of £781 above mentioned. 


Winchester.—The T. O. has decided to apply to the 
Ministry of Munitions to certify the 500-kw. turbo-generator set 
ordered last year from Messers. O. A. Parsons &Co., Ltd., as necessary 
to maintain the continuity of the supply of electricity over next 
winter. The plant can be installed by next September if released, 


Windermere.—Price INCREASE. — The Windermere 
and District Electricity Sapply Co. is increasing the charges for 
isi Ld for lighting purposes by 10 per cent. from July lst 
next. i 


Worcester.—YErAR's Workinc.—The report of the 
city electrical engineer, Mr. C. M. Shaw, for the past year, states 
that the total income was £21,225, an increase of £365: the 


working costs were £9,968, leaving a gross profit of £11,257, out 


of iwhich was paid 43,851 interest and £6,801 redemption of 
capital, the final trading surplus being £601. But as works of a 
capital nature were paid for out of revenue to the amount of 
£726, there was a net deficit of £122. Private and public lighting 
and tramways showed a decreased consumption, but the power 
demand increased by nearly a quarter of a million units; 42 
motors and 32 heating devices were connected. 


TRAMWAY and RAILWAY NOTES. 


Aldershot.—New Tramway ScHEME.—A local con- 
ference of ‘public bodies interested, is to be arranged to consider 
the question of a tramway scheme to link up Aldershot with 
Farnborough and Farnham. 


Continental.—Spain.—The Sociedad Minera y Metal- 
urgioa de Penarroya has applied for a concession for the oonstruc- 
tion and working of a narrow-gsuge electric railway between 
Conquista and Puertollano. i ' 


Croydon,—The T.C. is to renew the tramway track 
between Belhurst New Road and Selharst railway bridge loops, 
strengthen the foundation, and construct a double line of track 
in continuation of the existing double line, The cost is estimated 
at £2,156. 

Ilkeston.—SaLeE or Tramway.—The Council has 
approved the proposed sale of the tramway undertaking to the 
Notte. and Derbyshire Power Oo, There has been a loss of £32,498 
since 1904, when the tramways were opened. 


Liverpool.—War  BoNus.—The Tramways, Electric 
Power, and Lighting Committee recently docided to recommend an 
increase of pay for certain employés of jd. per hour, but at a meet- 
ing of the City Oouncil, on Jane 9th. the Finance Committee 
recommended that this be not approved, but that a war bonus of 


. 1s. 6d. per week be given to all men of 18 yeara and over in receipt 
of & weekly wage. This, with the proviso that no one should 


receive by such bonus more than £3 per week, was carried. 
Loughboruugh.—Etrotric Truck.—The T.C. hag 


. decided to apply to the L.G.B. for sanction to borrow £600 for the 


purchase of a two-ton electric truck for the Electricity Committee 
, for carting purposes. 

| Ramsbottom.—The D.C. has rescinded resolutions 
respecting free travelling facilities on the oars, and has decided to 


‘confine these facilities to tramway employés going to or returning 
‘from duty, policemen in uniform, and wounded soldiers, 


| Stretford.—Exrension or Timze.—The Board of Trade 
i has sanctioned a further extension for two years of the period for 
‘completing the lines authorised by the Stretford Light Railways 
Order, 1906, and Railway No. 10 authorised by the West Man- 
ehester Light Railways (New Linee, &o.) Order, 1906. 


| Warrington,.—Yxzan's WoRKING.—Mr. W. H. Wood- 
pock (assistant borough treasurer) reports that during the past 
wear the tramway undertaking had an income of £24,670, and the 
diture amounted to £16,617. The gross profit was £8,053, 

d the net profit $2,620. The income in respect of the motor- 
us undertaking was £3,129, and expenditure £2,910. The gross 
fit was £219, loan charges amounted to £615, and the net loes 


£396. Passengers carried on the ‘buses numbered 816,883, as 


inst 771,510 in the previous year. 


London and South-Western Railway Electrifica- 
tion. —Oa Tuesday a trial run was carried out on the recently- 


~ eleotrifled section to Hampton Court. 


L. & Y. Railway Breakdown.—Between eight and 
nine o'clock on Monday night a breakdown occurred on the 
L. & Y. Railway Co.'s electric system between Bary and Man- 
chester. Some inoonvenience was caused to passengers by the 
stoppage, which lasted about an hour. Steam trains were put 


‘into service as soon as possible. 


Manchester.—According to certain authorities close 
upon 1,000 women are now serving as conductors on tramoars 
iu Menchester, Salford and adjoining districts of South-East 
Lanoashire, S» far, we believe, no female drivers have been 
employed. 

Weston-super-Mare.—ExTENSION oF TIME. — The 
Electric Supply Co., Ltd., has applied to the B. of T. for an exten- 
sion of time until August 6th, 1918, for the completion of the 
tramways authorised by the order of 1900. K 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Australia.—PERTH.—July 19th. P.M.G. Supply of 


insulators (Schedule 510). See “Official Notices’ June 9th. 


August l6:h. P.MG. Distilling apparatus (Schedule 502), 
telegraph and measuring instruments (Schedule 498). See Official 


Notices " to-day. 
MELBOURNE.—July 26th. Victorian Railways Commissioners, 


400 signal lighting transformers. 
SvpNEY.—August 17th. Portable internal combustion engine 


aud dynamo (24 Kw.) for the Departmental Stores, Sydney, for 


P.M.G.* 
August 2ith. P.M.G. Automatic switchboard and apparatus 


for North Sydney Exchange. Schedule No. 511.* 
BRISBANE.— July 31st, P.M.G. Power board and accumulators, 


Schedule No. 381. 


Brighton, — June 20th. Electrical fittings, for the 
B.of G. Mr. H. Burfield, Clerk, Prinoe's Street. 


Halifax.—June 17th. Steelwork over, the dam at the 
electricity wörks. Mr. James Lord, Borough Eogineer, Town Hall, 
Halifax. Deposit £1 (returnable), 


Hull.— June 19th. Electrical requirements for six 
months, for the B. of G. Mr. R. H. Winter, Olerk, St. Mary's 
Chambers. 


London.—L.C.C. June 19th. Asylums and Mental 
Deficiency Committee. Electric lamps for three months, Mr. H. F. 
Keene, Olerk, 2, Savoy Hill, Victoria Embankment, W. C. 


New Zealand. — INvERCARGILL. — September 28th. 
Borough Council Steam turbo-alternator, condensing plant, and 
switohgear. Specifications from the Tramway Office, ` i 


Rotherham.—July 3rd. Corporation. Twelve months’ 
supply of tramway stores and materials, coal, cable, meters, &o. 
See " Official Notices” to-day. 


Salford.—June 26th. Corporation. Coal conveyors and 
bunkers, for the Electricity Department. See "Official Notices" 
to-day. 1 

Spain.— June 27ch. Municipal authorities of Albox 
(Provinoe of Almeria). Conoeseion for the electric lighting of the 


town for 12 years. 

Tenders have lately been invited by the municipal authorities of 
Z iragoz for the concession for the electric lighting of the town, 
aud by the municipal authorities of Publa de Lillet (Province of 
Barcelona) for a similar concession for ten yearr. 


Torquay.—June 19th. Corporation. 5,500 tons of coal, 
for use with mechanical stokers, for the Electric Lighting Com- 
mittee. Mr. F. 8. Hex, Town Clerk. 


Warrington.—June 27th (noon) (1) Coal elevator ; 
(2) vertical steam boiler feed pump. Specifications, &o. (#1 1s. 
each, returnable), from Me. F. V. L. Mathias, Borough Electrical 


and Tramways Engineer, Howley. l 
West Ham.—June 22nd. B. of G. Electrical fittings 
for three months. Mr. T. Smith, Union Offices, Union Road, 
Leytonstone, N.E. 
Wigan.—June 20th. Extensions to electric works, for 
the Electricity Committee. Deposit £1 le. (returnable), Mr. A. T. 
Gooseman, Borough Engineer. 


Wolverhampton.—June 16th. Electricity Department. 


Coal and ash-handling plant, See Official Notices” June 9th. 


Specifications for the items marked can be seen at the Board 
of Trade Commeroial Intelligenoe Branch in London, 
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T RET CLOSED. 
- Australia, — Accepted tenders : — 


P.M.G.'s Department, Victoria.—-Four sections of a lamp-signalling trunk- 

line switchboard at. Melbourne Central Exchange, £1,414, Western 
Electric Co. (Aust.), Ltd. : 

Victoria Railways Department.—Three-core cable for Newport workshops, 

£2,866 per mile, B.I. & Helsby Cables, Ltd. 

25 battery signal machines for signal Shops, Newport, £925, Aust. General , 
Electric Co. 

Metropolitan Board of Water Supply and Sewerage, Sydney. — Electrical. 
sundries for one year, Edison & wan U. E. L. Co., Ltd. : 


Bradford. Electricity Committee. Two 150-K.v.a. 


three - phase transformers, and one 250-K.v.4. three-phase trans - 
former: Brush Electrical Eagineering Co., Ltd. 


Cheltenham.— Corporation. Electrical Apparatus Co., 
ide Renewal of contract for one year's supply of electricity 
meters. 


. Dublin.— Dynamo for Crookaling Sanatorium, Brittas : — 


General Electrie Co. .. (recommended) £54 10 
British Thomson- Houston Co., Ltd. we ae . 54 9 


—lIruh Builder. 


Guildford. — T. C. Boiler ooal-furnace with forced- 


draught blowers and special flre-b ire, for the refuse destructor :.-- 


Meldrums, £100. 


London.—T welve-month contracts have been booked by 
the Z“ Electric Lamp Manufacturing Oo., Ltd., as follows :— 
Great Northern Railway.— Z” drawn. wire metal fllament lamps. 
. "Metropolitan Water Board.— Z drawn. wire lamps. 
The following installation contracts were secured by the Alpha 
Manufacturing Oo. during May: 


H. M. O. W.—- New offices for Ministry of Munitions, Whitehall Gardens. 

L. C. C. -The Victoria Elementary School, Hammersmith; Senior Street 
Elementary School, Paddington; Star Lane Elementary School, 
Fulham ; Woolmore Street Elementary School, Poplar. 

` Metropolitan Asylums Board.—Ventilating and lightiug at South-Western 
Hospital, Stockwell ; electric heating at Head Office, Embankment. 


^ Rotherham.—Electric Light Committee. Rees Roturbo 
„ Co., a turbine boiler feed pump, at £322. 


' Sheffiel@.—Electricity Supply Committee: 


T. W. Ward, Ltd., M. C. Burnby & Sons, G. Turner, and Longbottom and 
Y : Co.— Total quantity of approx. 42,600 tons of coal over a period of 
12 months. l 

E. Taylor, Ltd.—Ash-hoist foundations, £257. 


Sunderland. — Electricity - and Lighting Committee. 


Tenders co e ted: 
, Farranti, Ltd. E. H. T. switchgear and meters. 
Stewart & Lloyds. Pipework. 
P. A. Mudd & Co.— Pipe and boiler lagging. 


Tonbridge.— U. D. C. Electricity meters for a year: — 
Electrical Apparatus Co., Ltd. 200 tons of D:an Forest coal for 
the electricity works: Medway Coal Co., 29a. 4d. per ton. 


FORTHCOMING EVENTS. 


Physical Society of London.—Friday, June 16th. At 5 p.m. At the 
Imperial College of Science, South Kensington, S. W. Ordinary meeting. 


Incorporated Municipal Electrical Association. — Thursday, June 22nd* 
t a.m. At the Institution of Electrical Engineers, Victoria Einbank^* 
ment London, W.C. Annual Meeting. Presidential Address by Mr 
* Cramb. Papers on Boiler House Design and Operation," by 
Mr. W. W. Lackie; The Generation of Electricity on a Small Scale or 
Bulk Supply,“ by Mr. H. 8. Ellis; and * The Application of Eicetricuy to 
Agricultural Purposes,'' by Mr. W. T. Kerr. . 
Friday, June oe At 10 a. m. e Meeting; at 10.30 a. m., Annual 

^ General oreo i . 


NOTES. 


The British Association Meeting. — The annual 
meeting of the British Association for the Advancsment of Sience 
will take place at Newcastle-upon-Tyne from Tuesday, September 
bth, to the following Saturday. Sir Arthur Evans, F. R. S., is the 
president, The sectional presidents include tbe following :— 

Mathematical and Physical Science: Dr. A. N. Whitehead, E S 8. 

Chemistry: Prof. G. G. Henderson, . 

Economic Science and Statistics : Prof. A. W. Kirkaldy. 

* Engineering : Mr. G. G. Stoney, F.R.S. 

There will, of couree, be no excursions. garden parties, &c., but 
the papers and discussions, as last year, will be concerned with 
problems arising out of the war, in ite scientific, its technological, 
and its social aspects. The reception room will be at the College 
of Medicine, and the sections will meet in rooms not far afield. 
The presidential address will be delivered in the Town Hall. 


Indian Notes,—Our special correspondent writes - 

- Kabul —H.M. The Amir's electrical engineer, Mr. G. Murray, 

has reoently returned to India on a two monthe' holiday at the end: 
of two years service. The large hydro-electric scheme, which 
was commenced there a few years ago, has not yet been put into 
operation, mainly due to shortage of labour and material, and the 
difficulties of the climate. Mr. Jewett, the chief engineer for the 
contractors, is still in charge, courageously working pcd heavy 
odds to eneure the success of the operation. 


[Vol 78, No. 2,012, JUNE 16,1918. 


-Calcutta,— Mr. H. D. F. Jacob, lately of the British. Westing 
house Co, has been appointed by the Bengal Government as 
Executive Engiaeer, Electrical Division P. W. D., to take the ph» 


of Mr. A. K. Taylor, who has been appointed Electrical Inspector. 


under the Indian Electricity Act. Mr. Jacob is a sound 

of ripe Indian experience ; his knowledge of electrical work from 
a contractor's point of view should be an excellent asset to him in 
his new sphere. . 

Japanese Supplies, — The sink! ing of the se Chuutala not 
long ago has been a serious loss to many Calcatta electrical firms, 
and has given a further chance to the astute and enterprising 
Japanese traveller to push his wares. Being unable to procure 
supplies from England in reasonable time aud in sufficient quantity, 
electrica! dealers are now buying largely from Japan goods soch 
as cables, wires, lampe, motors, and so on. By it said that Japanese 
supplies are improving in quality, the Far East manufasturers 
beiog now able to turn out a surprisingly good article with prompt 
dispatch and at a not unreasonable price. 

American Fans,—Awmerican ceiling fans hold a good grip of 
the Indiau market, but the deliveries this season are woefully late ; 
it is somewhat astonishing that America has not pushed the 
electrical accessories business more strenuously in Iadia. The biz 
American companies have hitherto done well in a big machinery 
way ; but they appear to have negleotsd the smaller lines—in which 
there is money to be made. 


Rats and Lead-Covered Cable.—The sample of lead- 


covered cable illustrated herewith, which Messrs. Electrical Imtal. 
lations, Ltd., have kindly sent us, was recently taken from sa 
installation in a City restaurant. The lead sheathing and the 
insulation of the wires have been completely gnawed away by ret, 
the marks of their teeth being distinctly visible, not only on the 
lead, but also on the copper wires, of the asmple. The insulation 
in this case was of valcanised rubber. We do not know which 


restaurant harboured these ravenóus rodents, but seeing the strain 
to which they were reduced, we should think it hardly ! the most 
promising place iu whioh to look for "satisfied consumers." 

As regards the technical aspects of the matter. it is clear that 
lead sheathing is an inadequate protection for wiring in places to 
whioh rats have acoess, such as warehouses, farm buildings, work- 
shops, &3., and in such places conduit seems to be the only an 
protection ; but rats should never be found in inhabited building: 
not even in a "City restanrant’’—and the present inetance ned 
not deter contractors from using lead-covered wire there. 


Runaway Car.—In Oldfield Lane, Wortley, Leeds, oa 
Tuesday morning, a Corporation tramway goods hopper oar, afte 
being unloaded, ran away owing to the brake being B irpo 
released by a workman, and dashed down the track, which is 
gradient, at a furious pace. The driver, who was engage |: 
changing the trolley pole, was knocked on one side in trying © 
board the cat, After running for a mile, the hopper car ce 
into a passenger car, shattered the whole of the rear portion, ss 
swerved it half-way round across the pavement, driving it throngs 
a five-foot wall aud partly into a field. The wagon driver and tt 
driver and conductor of the passenger car were severely injure. 
a lady passenger was able to proceed home after treatment st th 
Leeds Infiemary, and, the remainder of the half-dcz3n.passenges 
suffered from shock and minor hurts. 


Device for Preventing Collision at Sea.—At tk 
meeting of the Marooni International Marine Communiocstios 0. 
Ltd, on Wednesday, Mr. Godfrey Isasce stated that S ne 
Marsoni had authorised him to annouace that he would sbort; 
introduce a simple apparatus, to be worked from the bridge of 8 
ship, which would put an end to the danger of collision in darkest 
or fog. 


volunteer Notes. —187, LONDON” ENGINEER VOLU 
TEERS.—Ordérs for the week by Lieut.-Ool. C. B. Clay, TD- 
Commanding. 

Monday, June 19th.—Teohnical for Platoon No. 9, 46 Reg 
Street, S. W.; Squad and Platoon Drill, Platoon No. 10; Nixnalliae 
Class and Reoruits. 

Tuesday, June 20th.—School of Arms, 6 to 7; Roruite,: 
to 8.15. ; lecture, 7.15, “ Sketching and Reconnaissance," Mr. E J. 
Finoh. 

Wednesday, Jane 21st—Platoon Drill, No. 3 Platoon. 

Thursday, Jane 22nd. — Piatoon Drill, No. 7 Platoon: Sete 
for No. 10 Platoon: Miniature Ringe; Reoruita, 515 to 7. 
Instructional Glas, 5.15. 

Friday. June 23 d. Technical for No. 10 Platoon, 46. Ropa? 
Street, S. W.: Squad and Platoon Drill, No. 9 Platocn. 

Sunday, June 25th. — Entrenching duties: Paraie Vick! 
Station e E. & C. Railway Booking Office), 8.35 a.m. 


MACLEOD YSARSLEY, 44/1 


li 
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. The Largest Supply Undertaking in the World. 
—In the Electrical World, of May 20th, there is a statistical 
account of the development of the Commonwealth Edison Co. of 
Chicago from small beginnings in 1881 to the present huge con- 
cern, which has a capital of 18 millions sterling and an annual 
income from the sale of electricity of more than 4 millions, Mr. 
Samuel Insull, an Eoglishman, has been President of the company 
since 1892 (when it was the Chitago Edison Oo., and its capital 
was £150,000), and has guided its progress to its present condition 

of extraordinary prosperity. Some idea of the rate of development 
may be gained from the following figures :— | i 


1900. 1905. 1910. 1915. 
Kw.-hours generated, millions 89 181 626 1,198 
Revenue from sale of electri- 
city, millions sterling e.  '469 1:07 2°43 4°17 
It will be seen that the output inoreased 30-fold in the 15 years, 
whilst the revenue increased nine-fold, showing a great reduction 
in the prices charged. One of the most impressive and significant 
features of the article is the fact that the energy supplied to eleo- 
tric rail ways in 1915 exceeded 670 million unita— nearly two-thirds 
of the total output sold ; the length of electrio railways (largely 
composed of tramways) supplied was 1,500 miles. Regular cus- 
tomers numbered 286.202. The maximum day’s output, last 
Christmas Eve, was 44 million units, and the maximum connected 
load on Dacember 31et was 831056 Kw. The peak load ooonrred 
on November 29th, 1915, 337,900 KW., the total rating of the eight 
generating plants being 377,150 Kw. The load factor was 42'5 
per cent., and the average income per Kw.-hour 0 97d, 
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Chelnokoff, expressed the desire of the town concerning the future 
of the company. This desire went no further than it bad already 
been considered necessary to go againet the company by Senator 
Ilyashenko's Committee—namely, the liquidation of the company 
by means of a special liquidating Committee, and the purchase of’ 
the concern by the Town Governor. Mr. Chelnokoff explained 
that it would not take more than a month to fix the 
value of the concern, whether by striking a balance of the 
acoounte, or by an actual valustion. On the question to whom the 
undertaking of the company should be transferred, the town’s repre- 
sentatives explained that there would be no financial trouble 
incurred by tlie transfer of the company to the towa of Moscow, 
If it should be néoeesary for the town to psy the company out all 
at once, or in instalments, it was all the same to the Morcow 
Government, which could arrange for such a settlement. This 
opinion was also emphatically held by the reprosentatives of the 
Financial Committee of the Town Covncil, Messrs. .Katuar and 
Gutchkoff. In order to pay the company in one sum, the town 
would have to raise a loan, but for buying up such a concern 
the raising of the loan presented no difficulties, On the 
question of technical or economical obstacles to the transfer, the 
representatives of the town, referring to the practice in con- 
nection with their other important enterprises, showed that 
technical obstacles were non-existent, The town managed 
very well with its own public works. Touching the 
question of obstacles of an economic character, the 
representatives of the town showed that the danger to society or 
to manufacturers in the form of a rise in price for energy, and 
especially of strikes in the electrical works, which had been 
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CHICAGO ELECTRICITY SUPPLY: TYPICAL DAY-LOAD CURVES AND PROGRESS CURVES. 


It was in 1905 that the railway supply began to assume important 


dimensions ; in that year it was about 10 million units, and in 10 - 


years it steadily rose to 670 millions. The consumption of coal 
per Kw.-hour fell from 7 Ib. in 1903 to 2 8 ia 1909, rose to 3 1b. in 
1911, and is now 27. The average retail lighting rates fell from 
7d. in 1903 to 34d. in 1915, and the lighting revenue in 1915 
formed more than half the total inoome, although the annual load 
factor was 42°5 per cent.; the power and railway returns were 
almost exactly equal at one-fourth the total each. The present 
returns are per KW.-hour for lighting 24d., for power 1°45d., and 
for traction 0 35d. The company owns 133 electric vehicles, and 
t+ serves a total area of 199 sq. miles, being the one accepted 
i source of generation and distribution in Chicago for energy." It 
ossesses a 60-year franchise dating from 1897, when the 
Commonwealth Electric Oo.” was formed to acquire various 
i properties operating in the outlying sections of the city ; in 1907. 
t4 the two companies, which had been olosely interconnected, were 
y combined under the present title. The accompanying curves show 
T graphically the rapid development of the undertaking. 

J 
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Russia's 1886 Company : Ministerial Action.—A 
Special Council has been held in Moscow, presided over by the 
President of the Council of Ministers, Mr. B. V. Sturmer, to consider 
the question of the liquidation of the 1886 Electric Lighting Co. 
General Shebeko, the Moscow Town Governor, aud a number of 
leading citizens were present. The chairman stated that the 1886 
_ Company was the kernel of Garman enterprises in Moscow. No 
one could contradict that contention. Those present unanimously 
approved of this remark ; even the representatives of the tem- 
porary board of the compavy, Messrs. Sventorzhitzky and 
Kavhelbeker, did not contradict it, Thus, continued the chairman, 
they did not need to consider the constitution of the company, but 
must prepare the programme for clearing up other important 
questions in conneotion with the matter. He explained the most 
important points. First of allit was necessary to show what was 
| to be done in the future with the 1886 Compeny. The second 

question was of serious importance—namely, to whom the concern 

should be transferred for exploitation, when once transfer was 
deolded upon. And, finally, there was the question whether there 
, Were technical and economic obstacles should the concern be 
handed over to the Moscow Town Oouncil. The subsequent dis- 
cuteion was conducted along these lines. The chief of the town, Mr. 


3 


. the same course. 


particularly frequent in municipal concerns, was not groundless. Mr 
Chelnokoff and other town representatives showed further, how- 
ever, that the town was not afraid of these undertakings. Strikes 
easily broke out in works where there was a la'g» number of 
workmen, and especially where there were various groups of work- 
men, as, for example, in the town tramways, where 9,000 men were 
employed. But in concerns where a small number of workmen 
were engaged, or where they were technically competent, strikes 
were not so frequent. The representatives of the town referred 
also to their experience with their waterworks, sewers, and finally 
their own electrical station. The representatives of the temporary 


board of the 1886 Company observed that in view of the immense 


importance of the station for the service of numerous concerns 
working for the national defence, it would be unwise to transfer it 


‘from one control to another. Notwitbstanding this, the town 


representatives held that the defence of the country would be 
better served if the concern were in Russian hands, and not in 
German bande. Then, in a short résvmé, the President of the 
Council of Ministers said that the question of the liquidation 
of the 1886 Company was quite ripe for the consideration of 
the Council of Ministers, Subsequent points for consideration 
would be the time and method of liquidation, and the formation 
of a liquidation committee. The Council of Ministers would 
decide the question to whom the company concerned should be 
transferred, either to the town of Moscow alone, or to the town 
along with the government, or whether it should be given to the 
highest bidder at a special auction. With this the conference 
closed. Whilst considering the question of the liquidation of the 
company, the representatives of the Gruzin aud Narozhnitzky 
district councils said that in connection with the decision as to the 
disposal of the 1886 Company, the question should also be decided 
of the liquidation of the Electric Transfer Co. ; for their interests 
were identical, and the decision respecting both should follow 


Lighting the Statue of Liberty.—The American 
Electrical Review is inviting dollar (or less) subscriptions to a fund 
for electrically illuminating the statue of Liberty in New Yo 
Harbour by flood lighting. It is considered that this will be Me 
most significant public demonstration of the effectiveness And 
beauty of electrical illumination in which the industry hasever 
had the opportunity of assisting, . e DES 
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Australian Metals Developments,—The Australian 
newspapers have rebently contained very full partionlars of the 
scheme under which practically all the companies interested in 
silver, lead, and zino in the Commonwealth are brought together. 
The Australian Zino Producers’ Association has been formed, 
through which the producta of the whole of the companies will be 
marketed fora term of 50 years. The companies are extending 
their works, and according to a statement issued by Mr. Mahon, 
Acting Attorney. General, who, in the absence of Mr. Hughes, is 
dealing with the metal question in the Commonwealth, everything 
points to the conclusion that in the near future Australia will be 


self-contained in regard to the production of metals in a finished - 


state. Mr. Mahon says :— 

" In order that the public may have some idea of what has been 
performed since the Commonwealth Government adopted the wise 
policy of prohibiting the exportation of all minerals and metals 
that can be treated in Australia, it may be stated that the follow- 
ing named companies have enlarged their works, iustalled new 
plant and appliances, and generally increased the capacity of their 
various metallurgical establishments :— 
Broken Hill Associated Smelters Pty., Ltd.: 

Extensions to smelting and refining worke, Port Pirie, 

for the treatment of lead concentrates and refining 
of lead bullion, costing 908 „ *. 6250. 000 
The „ Smelting and Refiaing Co, Works, Port Kembla, 


Additions and extensions to plant and installation of 

five refining furnaces ... aus "T "T --- £150,000 
Sulphide Corporation, Cockle Creek Works : 

Extensions to acid and superphosphate works for the 
utilisation of sulphurous fumes from metallurgical 
operations eve eve eee eve sie ... £60,000 

There is also the probability that this company will 
erect a silver, lead, and gold refinery in the near 
future, the cost of which will exceed T eee £50,000 

The Wallaroo and Moonta Mining and S nelting Co., Wallaroo, S.A.: 
Extensions to treatment plant and the installation of an 
additional large copper refining furnase ... .. £25,000 
The Broken Hill Proprietary Co.: i 
Important additions ani extensions to its new iron and 
à steel works. 
The Mount Lyell Mining and Railway Co. 

is oonducting large experiments for the recovery of 
sulphur. This company also has au option over a 
group of mines in Tasmania, and it is very probable 
that large works will be erected for the treatment 
of mixed ores from these properties. 

Several new companies have been formed to farther develop 

the metal indastries, viz. :— 
Metal Manufactures, Ltd. : 

The operations of this company will cover the drawing 
of copper and brass wire and cables; manufacture 
of tubes, plates, and all descriptions of bronz s and 
alloya. eee ete eee [EN] e eee i ese . . . E200, 000 

A company (not yet registered) for the production of 
eleotrolytio zinc ska à T £250,000 

Australian Electric Steel, Ltd. : | ; 

The objects of thia company are the working up of scrap 
iron and scrap steel, and the manufacture of ferro- : 
alloys in electric furnaces... "T "m .. £40,000 

Several small plants have been installed for the separation of 

bismuth minerals from wolfram and molybdenite. Aleo, there 
has been reatarting of the smelting of auriferous and non-auri- 
ferous antimonial ores for the production of fine gold and ‘Star’ 
antimony. The question of alkali manufacture has not been 
neglected, and plans are progressing satisfactorily for the estab- 
lishment of this industry on a large scale. Carbide of calcium 
plant is being installed by the Hydro-Electric and Complex Ore 
Companies. These companies also intend to work the ‘Gillies’ 
process for the production of electrolytic zinc.“ 


Fatality, —Betrast.—On the evening of the 8th inst., 
Wm. Macdonald (31), foreman electrician, was discovered in a atate 
of collapse, at No. 2 switchboard in the engine-room at B-lfast 
electricity works, where he was on duty. The surmiee is that bis 
foot having slipped, he threw out a hand to restore his balance, 
thus inadvertently establishing the contact that cost him his life. 
D'ceased was the eldest son of Mr. David MacDonald, who is 
overseer in the electricity department. At the inquest the jury 
found that death was the result of accidental shock, and expressed 
the opinion that the use of gloves should be enforced in such work 
as shifting shunts. 


Capital, 


Institution Notes, — Association of Teachers iu 


Technical Institutions.—Au open meeting will be held on 
Siturday, June 17th, at 2.30 p.m., at the Day Training College, 
Southampton Row, W.C., at which Dr. William Garnett will 
deliver an address, and resolutions will be put to the meeting 
stating that: (1) The Association views with grave c nern any 
diminution in expenditure which would impair the efficiency of 
technical education, and thereby react injuriously upon industry at 
a time when the country should be making every effort to improve 
ita industrial position. The Conference, therefore, urges the 
Government to take all possible steps to make technical education 
more effective, not only in relation to existing industries, but in the 
development of new industries. 

ı (2) The Conference urges the desirability of compulsory 
attendance for further education of employés until the age of 18 
years for not lesa than six hours per week. The instruction should 
be given preferably in the day time, and to this end the Conference 


urges that adequate facilities should be provided in the conditions 
of employment. 

(3) It is of the greatest importance that the conditions of 
employment of & technical teacher should provide him with the 
opportunity of keeping himself in close touch with the develop- 
ment of his subjects. 

(4) The Conferenoe notes with great regret the inadequacy of 
the sum (£40,000) which the Government intends to devote to 
scientifio and industrial research daring the present financial year. 
The Conference is of the opinion that the existing conditions 
require the expenditure of a mach larger sum. 

The Association of Consulting Engineers (Iec.).—The 
report of the Committee for the past year, states that the restrictions 


. which, owing to the war, the Treasury has caused to be placed ca 


the borrowing powers of Local Authorities and on the issueof fresh 
capital by public companies, coupled with the increasing necessity 
for devoting the whole energies of most engineering works t) the 
production of munitions of war, have had a very greet effet on 
professional work during the past year; while a considerab'e 
number of members are either serving directly with the Forces or 
engaged on work connected with the supply of munitions. 

A deputation from the Association interviewed the L. G. B. iaJ oly 
laat year, with a view to obtaining some mitigation of the conditions, 
and in March last, representations were made to the authorities 
to the effect chat they should employ consulting engineers with 
local experience when possible, rather than use the services of the 
servants of public bodies. Protests were also addres:ed to local 
authorities which allowed their electrical engineers to advise other 
local authorities. Negotiations are proceeding with the British 
Electrical and Allied Manufacturers’ Association with a view to 
sgreeing to a standard set of conditions of contract. The total 
membership now stands at 74. The accounts for the year 1915-16 
show a credit balance of £128, compared with £78 lest year. 

At the annual general meeting on May 31st tbe report and 
accounts were unanimously adopted. The new mem ders elected to 
serva on the Committee were Messrs. A. A. C. Swinton, F. Gill, 
W. V. Graham, E. P. Hill, A. Hindle, and C. D. Lomax. 


The Chemical Society.—The adjourned meeting of the Society. 


to deal with the question of alien enemy membership, is to be held 
on Wednerday, June 21st. at 8 p.m. The Council has ieseed a 
voting paper with the notioe of the meeting, inviting the Fellows 
to indicate their views with regard to three propositions, contem- 
plating respectively the unconditional removal of the names of aliea 
enemies from the roll of members, the retention of the names with 
suspsneion of jadgment till after the war, or the removal of the 
names of nine such members (including those of Nerast and Ostwald) 
during the war, the position to be reconsidered at the end of the war. 
The voting, as in the case of the I.E E., will not ba binding, but will 
no doubt influence the voting at the meeting. 


Industrial Research.—The Standing Committee o1 
Engineering appointed by the Advisory Council for Scientife axi 
Industrial Research held its first meeting on Wednesday, Jure 7ch. 
The Committee has been so constituted as to represent both the 
scientific and the industrial sides of engineering, and includes the 
following members nominated by the professional associations :— 

Institution of Civil Eagineers, Sir Maurice Fitzmaurice, C. MG. 

Institution of Electrical Engineers, Mr. J. 8. Highfield. 

Institution of Mechanical Engineers, Dr. Dugald Clerk, F.R.S. 

Institution of Naval Architects, Sir Archibald Denny, Bart. 

N.E. Ooast Institution of Engineers and Shipbuilders, Mr. 
Herbert Rowell. l 

Manchester Association of Engineers, Mr. Alfred Saxon. 

Iastitution of Eagineers and Shipbuilders in Scotland, Mr. Jama 
Brown. 

The following members have been appointed directly by the 
Advisory Council :—Mr. F. R. Davenport; Mr. Alfred Herbert. 
Prof. Bertram Hopkinson, F R.S ; Mr. C. H. Merz; Mr. V. IL. 
Raven; Mr. A. A. Remington; Mr. G. Gerald Stoney, F. R. S.: Mr. 
Douglas Vickers ; Prof. Miles-Walker. The Advisory Council he 
appointed Sir Maurice Fitzmaurice, C.M.G., to be chairman. 

The Committee was welcomed bv Sir William M'Cormick, obair- 
man of the Advisory Council, and D”. H. F. Heath, administrative 
secretary of the Council. Sir A. Selby-Bigge, secretary to tbe 
Committee of the Privy Council for Soientifio and Inodostrisl 
Research, also attended, aud emphasised the importance attached 
by the Government to the need for greatly increated activity in 
researoh in connection with industry. Ia Sir Maurioe Fit: 
maurice’s opening statement, as ohairman of the Standing Com- 
mittee, several important aspects of the Government scheme, si 
issued in Jaly, 1915, were referred to, and attention was directed 
in particular to the necessity for securing that British industries 
should get as large a share as possible of the full value of the 
resulta of any successful researches, and should retain at least the 
initial advantages derived from them. Applications for aid mus 
be dealt with on as broad lines as possible, without red-tape, and 
with a constant regard to the ultimate object of the Government 


scheme, which was to help the industrial community of the Empire 


in the contest with the common trade enemy. Much time 
money had been spent upon research in the works of individcsl 
firms, whose aggregate expenditure for the purpose far exceeded 
the sums at the disposal of the Committee of Council, and from the 
industrial side auch work by firms app3aled to him as the mot 
hopeful arrangement. Too much must, however, not be expected 
from research and experimental work in themselves, for these alone 
would not win back the industries whioh should never have left us 
or even retain those we still possessed ; individual and combine 
efforts were needed to secure that the produote of this countr: 
should find their way to those who needed them at home and sbroe:. 
and to see that what was wanted was supplied by our industries 
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Electrical Man's Court-Martial.— John M'Entee, 
electrical engineer, Belfast, who was employed at the Dundalk 
electricity. works from January, 1914, until near the end of April 
last, was tried, with eeveral others, by court-martial on Friday and 
Saturday last, at Richmond Barracks, Dublin, for the murder of a 
o watable, and attempted murder of a lieutenant in the Grenadier 
Guards, and taking part in the rebellion, in County Louth, on 
April 24th. Mr. P. A. Spalding, resident engineer and manager, 
of Dandalk electricity works, gave evidence as to M'Entee's high 
character as an engineer, and asa young gentleman of education and 
intelligence. M'Entee made a lengthy statement absolutely deny- 
iog and disavowing the charge of murder. He also denied other 
charges, and repudiated the allegation that he was assicting the 
King’s enemies, directly and indirectly. He said that any action 
he had taken was actuated only by love of Ireland. He was an 
enthusiastic Volunteer, but his whole aim on Easter Monday was to 
resist the suppression of an organisation the maintenance of which 
he regarded as a great safeguard against the repeal of the Home 
Rale Act. He was not aware of the planb for the insurrection. 
Mr. Alexander, & member of the Belfast Corporation, gave evidence 
iu M'Eatee's favour, as did also Alderman Magowan, Mr. J. Devlin, 
M.P., and others The President announced that the proceedings 
in open Court were concluded, and the accueed was removed. 

It was announced in Dublin on Wednesday, that M'Entee was 
sentenced to death, but that his sentence had been commuted to 
penal servitude for life. 


Appointments Vacant.—The following are required 
for military electric power stations in Yorkshire and Staffo«dehire :— 

District electrical engineer; station engineer; shift engineers; 
station fitters and linesman-jointers. See our advertisement pages 
for particulars. 


OUR PERSONAL COLUMN. . 

The Editors invite electrical engineers, whether connected with th 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRIOAL REVIEW posted as to their movements, 


Central Station Officials.—By 11 votes to 8, the Gillingham 
(Kent) T.C. has agreed to Mr. Ritson, assistant electrical 
engineer, joining the Colours. The minority, which included 
the Mayor, considered that they would be placing themselves 
in a very awkward position by letting Mr. Ritson go. Mr. 


CRALMERS, the electrical engineer, has undertaken to take 


charge of the works for the period of the war without a 
substitute for Mr. Ritson, three applicants for the position 
being deemed unsuitable. 

In view of the large amount of additional work and pius 
sibility which has been cast upon the general manager of the 
Sheffield undertaking owing to the war, the Electricity Supply 
Committee has recommended the City Council to grant hun a 
bonus of £100 The Establishment Committee does not 
approve, and the Electricity Committee is appealing to the 
Council. 

General.—Mr. Ernest E. KELL, chief electrical assistant 
engineer P.W.D.; Government Factory, Colombo, Ceylon, was 
sailing for home last month on short leave. His address here 
is: Clifton Villa, Clifton Terrace, Hayle, Cornwall. 

Gazette Notice.—Territorial Force. Royal Engineers. Tyne 
Electrical Engineers: Sergt.-Major Frank T. HAMILTON to be 
Second-Lieutenant (on probation). . 

Mr. T. N. VALL, president of the American Telephone and 
Telegraph Co., was awarded the Elliott Cresson inedal at a 
jneeting of the Franklin Institute on May 17th, and Mr. J. J. 
Carty, chief engineer of the company, was presented with the 
Franklin medal. | 

The marriage took place on June 10th, at Penarth, of Mr. 
R. L. Booty, managing director of Booth & Bomford, Ltd., 
electrical engineers, Cardiff, and Miss Margaret Lewell. 

Roll of Honour.—Many of the friends of Mr. WILLIAM 
ARTHUR Price will desire to join us in an expression of sym- 

athy with him and Mrs. Price and the members of the 
family in the loss of his second son, Sub-Lieutenant WILFRED 
BARTHOLOMEW PRICE, in the North Sea Battle on May 3lst. 
Mr. Price’s eldest son was at the battle of Mons, and has 
been a prisoner in the hands of the enemy ever since. 

Electrical-Wireinan JOHN Luty, of H.M.S. Conqueror, who 
took part in the North Sea battle, and was uninjured, was 
formerly an electrician at the municipal power station at 

atley. 

Sergeant G. H. Woop, one of the senior inspectors of the 
Blackburn Corporation tramways department, who has been 
shot in the head, is in a serious condition. e 

First-Class Stoker Henry Parker, who, prior to joining the 
Navy in August, 1914, held a position in the electrical depart- 
ment of the North-Eastern Railway, was lost in the Queen 
Mary. è 

Panes Law ey, lost in H.M.S. Queen Mary in the North 
Sea fight, was formerly an electric wireman with Messrs. 
Callenders, at Birmingham. 

It is feared that Mr. W. F. Murray, electrical engineer, was 


' Jost in the North Sea battle. He was an engine-room artificer 
on H.M.S. Indefatigable. He was formerly electrical engineer 


at the Workington Iron & Steel Co.’s iron ore mines. 

Captain A. F. MARCHMENT, of the 1/1st London Regiment, 
who was, when the war broke out, in the engineering depart- 
ment of Callender's Cable & Construction Co., Ltd., has been 
awarded the Military Cross. 


. OnanLES CLIFFORD Massey, of H.M.S. Black Prince, killed 
in the North Sea battle, served his apprenticeship in the elec- 
trical department at Crewe Railway Works, and was later 
engaged at the Marconi Works, at Chelmsford. He entered 
the Navy three years ago. 

Artificer GORE ADAMS MomPHEW, E.B.A., one of the 
victims in the H.M.S. Hampshire disaster, was formerly on 
the staff of Messrs. Siemens Bros., Ltd., of Charlton, S.E. 
His mother, who lives at Walmer, received a letter (dated 
June 4th) from him on June 8th, enclosing his will, and 
stating that in the North Sea battle his vessel rammed a sub- 
murine, and sunk another and a light cruiser by gunfire. 

DonaLD HERBERT JENNINGS, of H.M.S. Tiger, who was 
& verely burned on the face and hands in the North Sea 
action, was a wireman of the armoury, and, prior to the war, 
was with Messrs. Tamplin & Makovski, electrical engineers, 
of Reigate. | 

Electrical Engineer W. G. WATERMAN, reported lost in 
H.M.S. Hampshire, was formerly mains superintendent at 
the Doncaster Corporation electricity works, where he served 
as a pupil for three years. He joined the Navy last July. 

Private Hiram Hart, Loyal North Lancashires, formerly an 


electrician with the Bolton Corporation, has been killed in 


action. 

Electrician J. W. VASEGARDEN, aged 33, is believed to have 
gone down with the Hampshire. : 

Private FREDERICK MOonTIER, formerly engaged at the elec: 
tricity generating station at Chfton, near Manchester, has 
been killed in action. . 

Leading Stoker JOSEPH Graves, aged 24, formerly in the 
employ of Messrs. J. P. Hall & Co., electrical engineers, of 
Oldham, was lost in the Indefatigable. 

Sergeant JAMES Muscrort, formerly employed at the British 
Westinghouse Works, Trafford Park, who was reported miss- 
ing some months ago, is now officially reported killed. 

Seaman J. R. Stone, formerly employed by the British 
Westinghouse Co., Trafford Park, is believed to have been lost 
in the sea fight. He was serving on H.M.S. Nestor. 

_ Electrician HENRY Lewis Davey, H.M.S. Warrior, " killed 
in action," May 31st, 1916 (aged 90 years), was formerly in 
the employ of Messrs. Edwards & Armstrong, of Bristol. 

Electric Artificer JOSEPA SAMUEL PARKER, who belonged to 
Ipswich, was killed in action whilst on board H.M.S. Tiger 
in the battle on May 31st. 

Electrician W. WhHaRMBY, of Stalybridge (formerly em- 
ployed by Messrs. Ferranti, Ltd., and later by Messrs. Johnson 
T MED) went down on H.M.S. Defence in the North Sea 
ight. ° 


Obituary.—Pnor. SH VAN US P. THompson.—We record with 
very deep feelings of regret the death of Prof. Silvanus P. 
Thompson, D.Se., LI. D., F. R. S., which occurred at his resi- 
dence at ‘‘ Morland,” Chislett Road, Hampstead, N. W., on 
Monday last, after two days’ illness without suffering." 
Prof. Thompson, who had nearly reached his 65th year, was 
a man of great eminence in the world of physical and elec- 
trical science as a scientist, teacher, author, and orator. His 
prolonged occupation of the position of Principal at Finsbury 
Technical College, his widely-used standard technical works 
and biographical writings on Faraday and Kelvin, and his 
manifold activities in connection with various institutions, had 
brought hun into touch with thousands of men, many of 
whom recognise how greatly they have benefited from being: 
brcught under his influence. We hope to refer to the deceased 
professor's career in greater detail next week. In the mean: 
time, we tender our sincere sympathy to Mrs. Thompson and 
her four daughters. Friends of the late professor are invited 
to a meeting at the Friends’ Meeting House, 52, St. Martin's 
Jane, W. C., to-day, Friday, at 3 p.m. (after the cremation). 

Mr. WILLIAM SmANLEY.—The American Electrical Review 
contains an obituary of Mr. Wm. Stanley, one of the fore- 
most inventors and engineers in the American electrical indus- 
trv, and former vice-president of the American Institute of 
Electrieal Engineers," who passed away last month at the age 
of 58 years. His most notable invention was the transformer 
which made the 4.c. system of long-distance transmission of 
electrical energy a commercial possibility, the Edison Medal 
being awarded to him therefor in 1912 by the American I.E.E. 
The deceased gentleman was a member of the English Insti- 
tution of Electrical Engineers. 

LIEUTENANT J. R. WiLKiNsSON, B.Sc.—Mr. George Wilkinson, 
borough electrical engineer of Harrogate, has received news 
of the sudden death of his elder son, Lieutenant J. R. Wilkin- - 
son, B.Sc., in Germany, where he had been a prisoner of war 
for Zl months. Lieut. Wilkinson had gone on to the roof of 
his quarters at Gnadenfrei, Schlesien, to make meteorological 
observations, when from some cause unknown he fell to the 
gicund and was instantaneously killed. We tender our sin- 
cere sympathy with Mr. Wilkinson in his loss. 

Mr. W. C. MSFLL.— The death is announced of Mr. Wm. 
Charles Mansell, who was in business as an electrical engi 
neer at Northampton. at 

It is officially announced that while employed on special 
duty Sir H. F. DoxaLtpson and Mr. LESIIE RoBERTSON, both 
of whom were lost in the Hampshire, were to have the rela- 
tive precedence of a brigadier-general and a lieutenant-colonel 
respectively. At the instance of the Engineering Institutions 
a service was held at St. Margaret's Church, Westminster, 
yesterday, in memory of SR FREDERICK DoNALDSON and Mm. 
LESLIE S. ROBERTSON. 
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NEW COMPANIES REGISTERED. 


Coleman & Appleby, Ltd. (144,022).—This com any was 
registered on June th, with a capital of £3,500 in £1 shares (3,000 6 per 
cent, cumulative preferred, free ot income-tax), to enter into an agreement 
of sale and purchase between Langbein-Pfanhauser Works, Ltd., and W. 
Randle, the controller thereof, of the first part, O. J. Neale, W. R. Baker, 
C. B. Appleby, and H. S. Coleman of the second part, and T. J. B. Hasell 
(for the company) of the third part, and to carry on in the United Kingdom 
and its Colonics, or elsewhere, the business of electro-metallurgists, electro- 
platers, clectrotypers, manufacturers of and dealers in dynamo machines, 
electric motors, switches, and all kinds of electrical apparatus and instru- 
ments, machinery, and materials for grinding and polishing, and all kinds 
of chemicals, electrolytic solutions, &c. The subscribers (with one share 
gach) are: O. J. Neale, 91, Grove Lane, Handsworth, Birmingham, builder 
and shop fitter; H. S. Coleman, 3, Wyndham Road, Edgbaston, Birmingham, 
electro chemist; C. B. Appleby, 89, Holly Road, Handsworth, Birmingham, 
general manager. Private company. The first directors (to number not less 
than four or more than five) are O. J. Neale (chairman), C. B. Appleby, 
H. S. Coleman, and one other to be appointed by the subscribers (all life 
directors). After the issue of 100 ordinary shares ta each of the life directors, 
no further ordinary shares shall be issued by the company without the consent 
of all the directors. Remuncration^of O. J. Neale and such other director to 
be appointed as above, £75 per annum divided between them. The said 
C. B. Appleby and H. S. Coleman whilst in the employ of the company, other 
than as ordinary directors, shall not be entitled to any remuneration as dircc- 
tors,- but in the event of either of them ceasing to be so employed, he is to 
receive 37 108. per annum. The directors may not allot any shares or 
register. any transfer of shares to a foreigner or a foreign corporation, or a 
corporation under foreign control, without the consent of the Board of Trade. 
Another clause provides, however, that “the directors shall refuse to allot 
any shares or register any transfer . which would cause more than 25 
pe cent. of the issued capital or of the voting power . to be held by 
oreigners and/or foreign corporations or corporations under foreign control.“ 
Ewery application for the allotment’ of shares, and every ‘transfer, must be 
accompanied by a statutory declaration as to nationality and allegiance, and 
a British subject by naturalisation must specifically declare whether he remains 
Yor any purpose in the allegiance of any foreign Sovereign or State. The 
solicitors have made the usual declaration that. the company is nat formed 
for the purpose or with the intention of acquiring all or part of the under- 
taking .of a. person, firm, or company whose books and documents are liable 
to inspection under the Trading with the Enemy Act. Solicitors : Jeffrey Parr, 
Hasel] & Parc. 20, Temple Row, Birmingham. Registered office: 23, Great 
Hampton Street, Birmingham. - 


South Coast Kearney High-Speed Railway, Ltd. 
(144,019).—Registered June 3rd, by E. W. C. carnev, 100, Victoria Street, 
S.W. Capital, £21,000 in 20.000 ordinary shares of £1 each and 20,000 
founders’ shares of Is. each. Objects: To adopt agreements (1) with Charles 
William Neville and (2) with the Kearney High-Speed Railway Co., Ltd., 
whereby the said company shall yrant to this company the full and exclusive 
use of the patents and other rights in connection with the Kearney High-Speed 
System for the purpose of constructing a line of railway on the said system 
on the South Coast of England. The consideration payable is to be the allot- 
ment to the said company of 10,000 fully-paid founders’ shares. The signa- 
tories (with one founders’ share each) are: Miss D. A. Cockle, 6, Great 
Ormond: Street, W. C., private secretary; E. W. C. Kearney, 100, Victoria 
Street, S. W., civil engineer; H. J. Darby, 59, Bromſelde Road, Clapham, S. W., 
solicitor; Rev. H. Hughes, 37, Bartholomew Road, N.W.; C. Kearney, 
95, Cromwell Road, Wimbledon, S. W., mechanical engineer; W. F. Paul, 
Lorne Cottage, Sutton, Surrev, gentleman; Rev. H. S. G. Walker, The Tower, 
Easington, Hull. Minimum cash subscription, 100 ordinary shares. The first 
directors (to number not less than two or more than five) are: E. W. C. 
Kearney (managing director), C. B. Kearney, and W. F. Paul. The said 
E. W. C. Kearney is to receive £200 per annum and to have allotted to him 
or his nominces 2,500 fully-paid ordinary shares in consideration for his 
services to the company. Qualification of first directors, one share; of Subse- 
uent directors, 200 shares. Solicitor: H. J. Darby, 63, Queen Victoria 
treet, E. C. Secretary (pro tem.): Miss D. A. Cockle. Registered office: 
100, Victoria Street, S.W. f 


 - OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Pirelli-General Cable Works, Ltd:—Particulars of £50,000 
debs., created April llth, 1916, filed pursuant to Section 93 (3) of the Com- 
panies (Consolidation) Act, 1908. the whole amount being now issued. Pro- 
perty charged: The company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


James Keith & Blackman Co., Ltd.—A memorandum of 
satisfaction in full on May 15th, 1916, of debs. dated June 93rd, 1908, May 
2th, 1913, and November 2nd, 1914, securing 6500, has been filed. 


~ British Electric Transformer Co., Ltd. (76,351).— Gapital, 
£200,000 in £1 shares (100,000 pref.). Return dated March 31st, 1916. 61.988 
pref. and 85.498 ord. shares taken up; £l p«r share called up on 52.764 pref. 
and 9,599 ord., and 7s. 6d. per share on 14 ord.; £62,298 5s. paid; £85,179 
considered as paid on the remainder. Mortgages and charges: Nil. 


Brook, Hirst & Co., Ltd. (95,264).— Capital. .£20,000 
in £1 shares. Return dated January 12th, 1916 (filed April 90th). 12.500 
shares taken up; £12,500 considered as paid. Mortgages and charges: £7,000. 


Bridgwater and District Electric Supply & Traction Co., 
Ltd. (75,429).—Capital, £20,000 in 15,000 ord. and 5.000 
pref. shares of Cl each, Return dated May 12th, 1916. 12,899 ord. and 680 
pref. shares taken up; £1 per share called up on 4.017 ord. and 680 pref.; 
451.707 paid, including C10 on 100 forfeited shares; 48.882 considered as paid 
on 8,882 ord. Mortgages and charges: 12.950. A further 50 pref. shares 
were allotted, payable in cash, on. May 3lst, 1916. 


Bromley (Kent) Electric Light & Power Co., Ltd. 
(54,127).—Capital, £75,000 in 45 shares. Registered September 2]st, 1897. 
Return dated April 17th, 1916 (filed May 9th). All shares taken up. 75.000 
paid, Mortgages and charges: 4,625,003. 


Bath Electric Tramways, Ltd.  (74,278).—Capital, 
230.000 in 75.000 pref., 125.000 pref. ord.. and 30.000 def. ord. shares of £l 
each, Return dated Mav 11th, 1916 (filed. June Ist). 75.000 pref.. 75,606 
pref. ord., and 30,000 def. ord. shares taken up: 150,606 paid on the pref. 
and pref. ord.: 430,000 considered as paid on the def. Mortgages and 
charges: £155,339. 

Beck & Moss, Ltd. (69,298).—Capital, £2,500 in £l 
Shares. Return dated March 18th, 1916. 2,500 shares taken up; £925 paid; 
41,975 considered as paid. Mortgages and charges: 45250. 

Alderley & Wilmslow, Electric Supply Co., Ltd. (47,663). 
—Capital, £230,000 in 20.000 ord. and 10,000 pref. shares of £1 each. Return 


dated May 9th, 1916. 15.009 ord. shares taken up; £15,000 puid. Mortgages 
and charges: 15,000. 


CITY NOTES. 


The report for the year ended Maz. > 
1916, says that, having regard to the stale 
of war, the increased cost of material an! 
wages, and the difficulty of obtaining sui; 
cient labour, the improvement in the 
revenue derived from the investments is satisfactory. The 
general conditions have precluded the directors from enter, 
upon new enterprises of any large extent. The gross prout 
was £244,065, as against £235,508 in the previous year. After 
deducting the general expenses and the amount written f 
sundry assets, £34,890, £209,169 remains, plus 471.0 brougt: 
forward. Debenture stock interest absorbs £91,300; there ı- 
put to reserve £20,328; 6 per cent. on the participating cun 
pref. stock for the year absorbs £42,765; 3 per cent. divider 
on the ordinary stock requires £39,788, and £50,128 is to h 
carried forward. The scheme of reduction and re-arran,: 
ment of capital has been approved and confirmed by thr 
Court, and given effect to in the accounts. The shares au: 
investments stand at £4,276,857, after deducting £1,901 G. 
by which amount the capital has been reduced. The revenue 
from the investinents amounted to £222,330, representing at. 
average yield of 5.19 per cent. for the vear on the balance 
sheet figure. The award of the arbitrator in regard to the 
sale of the tramway undertaking of the Devonport & Distne: 
Tramways Co. to the Plymouth Corporation has been maide. 
and it is estimated that this company will receive abo: 
£86,000 in respect of its holding in the Devonport Co. Th- 
company's main interests in the Metropolitan Traction aud 
Electricity Supply Companies have been merged in the Lond. 
and Suburban Traction Co., Ltd., in which the Underground 
Electric Railways Co. of London, Ltd., is also largely inter- 
ested. The office of the London & Suburban Co., togethe: 
with its subsidiary companies, have been transferred to Ele 
tric Railway House, Westminster. The direction and manay:- 
ment of the Bombay Electric Supply & Tramways Co., Ltl., 
have been transferred to India in view of the heavy burden 

f double incpme-tax. The reserve has been reduced t; 
£93,230, the amount applied in paying up in full s bks 
amount of shares for distribution among the holders of'tb- 
income certificates, in accordance with the scheme of arranxe- 


British Elec. 
tric Traction 
Co., Ltd. 


ment. The reserve now stands at £410,000. Sir E. C. R 

b ut has been elected a director. Annual meeting: June 
rd. 

: SIR G. FRANKLIN presided at the ‘annua! 

United meeting on May 30th. He said that dur. 

River Plate ing 1915, a whole year of war conditions, 

Telephone they had added 2,714 subscribers; th: 

Co., Ltd. had now 56,582 stations, and the revenue 


continued, though slightly, to expand 
The gross earnings increased by £10,930 to £611,551. Tre 
expenses fell by 47,536, and the net profit increased Ls 
£18,460 to £193,771. After referring to the accounts and u. 
the reserves, the chairman alluded to the visit of the conault- 
ing engineer, Mr. F. Gill, of Gill & Cook, to the company’: 
properties. His report generally confirmed the values appear- 
ing in the balance sheet, and justified in full measure the 
policy pursued by the directors and the company in the pa-t 
in making the company strong. In this connection, thes 
were specially indebted to Sir John Gavey, whose wise coun- 
sel and technical skill following upon his visits to the Arger- 
tine had been of the highest service to the company. Their 
trunk-line system giving connection to the Federal capit» 
remained as at the beginning of last year, but they had again 
extended their lines in the Cordoba district by joining up the 
Belle Ville district to Villa Maria (38 miles), which town wur 
connected to the city of Cordoba; and a short trunk line i> 
miles) had also been built in the province of Buenos Ain- 
ecnnecting up the towns of Tapalque and General Alvear. 
The common battery boards mentioned last year for ther 
exchanges at Flores, in the city of Buenos Aires, and a! 
Lomas and La Plata (a few miles outside the capital) ha: 
been completed and, with the exception of the last-named. 
brought into service. Only two exchanges in Buenos Aires 
now remained to be converted into the central battery systen: 
and for one (Belgrano) they had recently accepted a tende 
for the erection of the necessary building. The otber (Barre 
cas) would be dealt with in due course. The automat: 
installations at Rosario and Cordoba were giving excellent 
services, but the retention of temporary expert assistance = 
far necessary made true comparative costs of working for ti» 


present unobtainable. As to the current year, it was espes 


ally hazardous to forecast results in times such as theae. Dv 
prospects of Argentine trade were such, however. as to lest 
thei to hope for figures quite as favourable for 1916 as the: 
they were now considering. Regarding the conditions prevar 
ing in the great country upon which the prosperity of thea 
enterprise depended, the paralysis of trade with the Arn. 
tine caused by the war was almost past. The difficulties a 
tonnage notwithstanding. there was every indication m 
Argentina would maintain its position during the curant 
year. The improvement in the gold position at the end ol 
1915 showed a very strong position for the future of Argen- 
tine trade. 

Mr. F. Gut, in referring to his visit to the Argentine. 
directed his remarks to three points—plant, service. and pro 
pects. The plant^had been well chosen, well constructed. at 
well taken care of. The kind of plant in use was very miia 
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to that which was now being installed in this and other 
countries. The chairman had said that Buenos Aires itself 
was well equipped with modern exchange equipment in the 
shape of central batteries. A great deal of the capital was 
invested in underground ducts, underground cables, central 
battery equipment, and specially designed telephone build- 
ings. All that made for stability. ith regard to the ser- 
vice, he thought he might fairly and, perhaps, favourably, 
compare the service in the city of Buenos Aires itself with 
that of London, which was not by any means a bad one, and 
the trunk service was, he thought, a little faster than in this 
country. No telephone man, however, was ever satisfied with 
his service; but increasing attention was being given to this 
very important branch of the work here, and he was sure 
It . Was also being given in Buenos Aires, and the service 
would become still better. With regard to the future, their 
sphere of operations wag the Federal capital, the city of 
Buenos Aires, the province of Buenos Aires, snd Rosario and 
Cordoba. Buenos Aires itself had a population of about 14 
millions—a large field in itself—and the province of Buenos 
Aires had a population of another two millions. That com- 
bined population was, roughly, about half the population of 
the whole country; the population was rapidly increasing 
prior to the war, though it had fallen off now. As the chair- 
man had said, the trade of Buenos Aires during 1915 was 
good. During the 10 years between 1904 and 1913 the trade 
of the Argentine—imports and exports—doubled. For some 
time prior to 1914 there was a very heavy demand upoh the 
cob pany for telephone facilities, and, although that demand 
slackened during 1914 and 1915, he was quite sure that a 
heavy demand was coming on the company again for public 
Service, and that there would be an ample field for a large 
increase in the company's sphere of operations. 


Str T. Fryer presided at the annual 
meeting on June 7th. He said that the 
share capital remained unaltered. After 
providing for debenture interest, preference 
dividend, depreciation and reserves for re- 
newals, there remained £8,094, which was 
almost identical with the balance available in the previous 
year. "The recommended ordinary dividend was 3 per cent., 
free of income-tax, the same rate as last year. Twelve months 
of war in 1915 had caused a decrease in tramway and motor 
omnibus receipts of £2,800, as compared with 1914 with its 
five months of war. 

round for congratulation that the decrease had not been even 
larger. There had been great dislocation of trade m Rangoon 
consequent on the closing of certain markets and restrictions 
on others, and both imports and exports had been greatly 
reduced, consequently the Burmans had had less money to 
spend. During the current year the traffic, while keeping 
steady, did not so far show any marked tendency to improve 
over the 1915 figures. 
vice had been continued. The best type of motor omnibus 
for the streets of Rangoon was still unsolved, and, owing to 
the fact that all motor factories in this country were engaged 
on munition work, fresh types of motor omnibuses could not 
be obtained. The difficulties caused by the frequent closing 
of the roadways in Rangoon for repairs had seriously inter- 
fered with the traffic. Coming to the brighter side of the 

icture, the gross receipts for current supplied in the private 
fighting and power department showed an increase of 13.77 
per cent., against 114 per cent. in the previous year. Not- 
withstanding the increased cost of coal and other stores, the 
working expenses were 41.64 per cent. of the receipts, as 
against 43.14 per cent. The public lighting negotiations had 
made a certain amount of progress, but they had not been able 
tə bring matters to a conclusion. Their chief engineer and 
the engineer to the municipality would be in this country 
very shortly, when they hoped to be able to bring the pro- 
posed new arrangement between the municipality and the 
company much nearer to a settlement. The house wirin 

and supply department continued to be satisfactory; it ful- 
filled its purposes as a feeder for the supply of current, and 
ccntinued to return a fair profit. The high cost of coal and 
of all the materials in the electrical business still continued, 
and signs were not wanting that the increase was likely to 
be even more acutely felt during the present year. They 
hoped that the 10 per cent. increase already made in the rates 
for current would prove in some measure sufficient to counter- 
act the influence of the cost of materials. The serious rise 
in the price of copper and other metals pressed heavily. Not- 
withstanding the influence of the war, unmistakable signs of 
expansion of electrical supply requirements in Rangoon were 
observable. To meet the increasing public and private demand 
further capital expenditure would in all probability have to 
be incurred in the by no means distant future. 


Sm FRANK A. SWETTENHAM presided at 


Rangoon Elec. 

tric Tramway 
and Supply 
Co., Ltd. 


. Singapore 


the annual meeting on June 6th. He said 
. Electric. that the traffic receipts showed an increase 
Tramways, of £2,340, and the sale of electrical energy 


td. ` £1,305, as compared with 1914. Power 

TEC expenses fell by £1,690, due to the larger 
proportion of power generated by the Diesel plant. Traffic 
and general expenses were about the same as in 1914, but 
maintenance and repairs had risen by £500, owing to in- 
creased cost of materials. The passengers carried per car 
mile were 7.92, as against 7.43. The expenses of the whole 
undertaking represented 62.2 per cent. of the receipts, while 


Under all the circumstances, there was. 


The experimental motor omnibus ser- ' 


the Singapore expenses were 59.5 per cent. of the Singapore 
revenue. These figures in 1914 were 56 per cent. and 54.8 per 
cent. respectively. In many instances stores were costing 
more than 100 per cent. above pre-war prices, and the 
tendency was always te go higher. The new fares came into 
Operation in January, and down to the end of May the 
passenger receipts wete up by 13 per cent., as compared 
with the same period in 1915, 3 per cent. higher than in 
1914, and 7 per ‘cent. higher than in 1913. There had been 
a large drop in the passengers carried, but the majority of 
the lost passengers would gradually. return. In regard to 
the urgent question of track renewal to cost £103,000, it was 
now thought that the work might be extended over a period 
of eight years, commencing from this year. At the present 
time, however, it was practically impossible to obtain 
material, such as rails and other steel work, and the price 
of cement was too prohibitive. Apparently this state of 
things would continue until the end of the war, and they had 
no option but to postpone the commencement of the renewal. 
The estimate of cost had been drawn up at normal rates. The 
result of any lengthy delay in commencing the work must be 
increased cost of track and car maintenance. When the track 
could be renewed there would be an immediate reduction in 
these costs, such reduction increasing as the work proceeded, 
and it would be considerable. The three new Diesel engines 
had been running for some time. Two were supplying energy 
for lighting the Tanglin district for the Municipal Commis- 
sicners. The municipality had not completed their arrange- 
ments for taking the supply, but the delay was e 
extending the ten years’ contract. Re 


In their. report for the year ended March 


Lancashire 3ist, 1916, the directors. state that the 
Power trading profit of the Lancashire Electric 
‘Construction Power Co. for 1915 was £32,235, plus £607 
Co., Ltd. interest on hire-purchase plant, &c., mak- 


: ing £32,843 (as against £30,471 for 1914), 
plus £3,422 brought forward. Debenture interest absorbs 
£4,500, there is put to reserve £15,000, a dividend of 3 per 
cent. on the share capital requires £14,700, and £2,064 is 


carried forward. The following figures indicate the develop- 


ment of the company’s business during three years :— 
| 1913. 1914. 1915. 
re 32,157,185 35,768,064 


Units generated 
20 10,210 10,740 


Maximum load in KW. ... 


H.P. connected .............. i 23,900 27,018 29,000 
Receipts ............... eene £54,515 £65,433 472,895 
Expenditure ................... £31,730 435,472 440, 160 
Profit on trading ............ 422,785 429,961 432,285 


The revenue account of the Lancashire Power Construction 
Co., Ltd., shows that the total receipts for the year ended 
March, 1916, were £19,200, and, after deducting the expendi- 
ture of £15,258, the available balance is £3,942, which it is 
proposed to carry to reserve aecount. Annual meeting: - 
June 22nd. 

Montreal Light, Heat & Power Co., Ltd.—A dividend of 
21 per cent. on the paid-up capital stock, being at the rate of 
10 per cent. per annum, is announced for the quarter ending 
July 31st. C ! . | 

Manila Electric Railroad & Lighting Corporation.—Divi- 
dend, 14 per cent. for the quarter ending June 30th on the 
common capital stock. |. . . . 

National Electric Supply Co., Ltd.—Interim dividend at 
the rate of 5 per cent. per annum (2s. 6d. per share) on the 
ordinary shares for the past half-year. | dü ih 


Shawinigan Water & Power Co., Lfd.—Dividend of 18 


per cent., or at the rate of 7 per cent. per annum, for the 


à 


quarter. to June 30th on the common shares. 


Automatic Telephone Manufacturing Co., Ltd.—The pre- 
ference share and transfer books will be closed from 17th to 
24th inst. for the purpose of preparing the dividend warrants 
on the 6 per cent. preference shares for the past half-year. 


————— ÍT 
STOCKS AND SHARES. . 


TUESDAY EVENING. 


‘Conditions continue good, so far as Stock Exchange markets 
are concerned. . The victorious advance of the Russian Army 
and the later details regarding the engagement in the North 
Sea have both tended to increase the confidence of investars 
that the end of the struggle may be nearer than anybody 
except the pacifists expected. At the same time, what was 
called * peace talk has died down a good deal. Peace is 
not expected to come to-morrow or the next day, but that 
affairs on land and sea are tending in a direction which may 
make peace essential for the enemy before the winter 1s 
cautiously acknowledged. "A MEDIE A iE 
The sales of American securities to the Treasury are releas 
ing unexpectedly large sums of money; and those who failed 
to respond to the appeal on patriotic grounds are touehed by 
their country’s needs now that the Treasury proposes to lay 
an income-tax of 7s. in the £ upon the dividends drawn from 
various American investments. The Home Railway market 
has suddenly sprung into a condition of vigour, but the market 
for industrials is still the most active in the House. 
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With Consols up 4 points since last we wrote, other gilt- 
edged stocks are naturally very strong. The demand for 
debenture and preferred issues is insistent. The difficulty is 
ti» find stock to supply it. One of the few reasonably-priced 
stocks left is Metropolitan 34 per cent. debenture, obtainable 
at 68, with a half-year's dividend due in the middle of July. 
The company’s '"A"' debenture stock can be bought a little 
cheaper, the interest dates being the same. ` 

District 6 per cent. debenture stock is changing hands about 
109, at which the yield is 54 per cent. on the money, with 
interest due this week. Metropolitan 3} per cent. preference 
is about 64, and London Electric 4 per cent. preference found 
a buyer early this month at 664. Central London 44 per cent. 
preference looks fairly tempting at 81, carrying, as it does, six 
months’ dividend in the price, and the return, allowing for 
this, being 51 per cent. 

The market for ordinary stocks of the Home Railway com- 
psnies has risen substantially during the past few days. 
Metropolitans have put on 12, and Underground Electric 
ir. % me bonds have hardened to 873, the £10 shares rising to 
Jos. 3d. Amongst the Steam stocks, North-Eastern Consols 
spurted again, on the electrification of part of the goods lines; 
and the stock occupies the premier position, as regards price. 
of the active issues in this market—a position which, by the 
way, used to be held by London & North-Western ordinary. 

The British Electric Traction Co. has lately issued its report 
for the year to March 31st last. It has been received with 
satisfaction in the market. The 5 per cent. perpetual deben- 
ture stock is quoted at 80, and the 44 per cent. second deben- 
ture stock at 70, these prices being respectively 12 and 74 
bone lower than the quotations for the securities on the eve 
of war. 

In the electricity supply shares there is not a solitar 
change to quote this week. At the same time, it is wort 
noticing that^instead of bang a dull and depressed market, 
the position is now decidedly firm, and there is some diffculty 
in getting the offer of good shares. Cities are being dealt in 
about 12; and a few Counties changed hands the other day 
on the basis of 10}, the preference shares being 10}. London 
Electrics have been done lately at 26s., Metropolitans at 2 7/16, 
and Westminsters at 53. South Metropolitan ordinary are a 
cod market at 16s. 3d., this price comparing with 10s. as 
the pre-war quotation on July 97th, 1914. 

Somewhat & feature in the Kaffir market is the noticeable 
strength of Victoria Falls & Transvaal Power shares. The 
preference has risen to 18s., the ordinary to 7s. 10}d., while 
the 54 per cent. second mortgage are up to 102—19 points 
. above the price they commanded less than two years ago, and 
double the lowest figure which they touched since the out- 
break of war. The debentures, of course, receive their divi- 
dend free of income-tax, which is a considerable attraction; 
and the bonds are full of interest at this price. The company 
is doing well, and the ordinary shares should now be within 
reasonable reach of a dividend. i f 
Matters in Mexico are going badly, and the various hopeful 
points which appeared a couple of months ago are being 
extinguished one by one. Hopes of United States interven- 
tion are dimmed by the political situation, the approach of 
au American presidential election being sufficient to divert 
attention from more ordinary affairs. The prices of most 
Mexican securities are, therefore, leaning to the heavy side, 
though there is no quotable change in the bonds of the utility 
companies. E á 

Canadian General Electrics spurted to 123 on buying which 
was said to come from New York, and the 7 per cent. 
. preferred stock has hardened to 117. The principal item of 

interest in this market, however, is the organisation in 
Montreal of the Civic Investment Industrial Co., with an 
authorised capital of 75 million dollars, formed to take over 
the Montreal Light, Heat & Power and the Cedars Rapids 


Manufacturing & Power Companies, to operate both under an 


agreement for 98 years. The Montreal Co. is to be taken 
over on the basis of three shares of the new company for one 
of its own shares; while in the case of the Cedars Rapids, 
share for share will be given. Arrangements are made for 
such proprietors as do not care to exchange their stock, and 
the new company begins operation on August Ist. The price 
of Montreal capital stock is about 247, while Cedars Rapids 
stand at 85. 


Brazilian Tractions keep good about 64, the rate of exchange 
remaining in their favour, while, at the same time, Brazilian 
issues of all kinds have come into sharp popularity by reason 
of the substantial change for the better which has occurred 
in Brazil. 

The Telegraph list once more shows a number of important 
rises. Even West India and Panamas have participated in 
the general strength, improving 1s. to 1. China shares are 1 
up at 141. Eastern ordinary has risen 2 points, and Globe 
preference hardened to 104. Both the Anglo-American Tele- 
ginph stocks have improved, and in those cases where no 
changes are shown the difficulty is to get hold of stock at 
anything like the prevailing levels. United River Plate Tele- 
phones sre good at 63. 

There has been further activity in Marconi shares, although 
the price shows no quotable change at 2 7/16. Expectation 
locks to a very flattering report, and we understand that the 
figures are likely to be out early next month. The strength 
of the parent shares has not had much effect npon those of 
the subsidiaries, although Marconi-Marines keep good at 31s. 


Canadians are a little better at 8s., and a bargain is recorded 
in Spanish and Generals at 6s. 3d. 

In the manufacturing group, Callenders are another Il. 
up, and Telegraph Constructions at 39 have gained an equal 
amount, while Henleys and India-Rubber shares are both i 
to the good. A fair volume of business is passing in British 
Westinghouse preference, the shares receiving a good deal of 
attention from Liverpool; the disappointment which was felt 
recently at the dividend of 73 per cent., showing no increase 
over that of the.previous year, is giving place to pleasurable 
anticipations in regard to the distribution for the current 
twelvemonth. Electric Constructions at 14s. 6d. are ex divi- 
dend. The iron and steel group remains very firm, and the 
chemical shares are also well maintained. . 

In the rubber share market, business is still quiet. The 
price of the raw material, at 2s. 7d. per lb., is a little better 
than it has been lately; and all the recent reports and diri- 
dends of the good companies have ‘been so satisfactory as tn 
confirm proprietors in keeping their shares. When the price 
of rubber takes & pronounced turn for the better, it is safe 


to prophesy that the share market will be quick to respond. 


SHARE LIST OF ELE)JTRICAL COMPANIES, 


Home ELEOTRIOITY COMPANIES. 


Dividend Prioe 
` smm, Juue 18, Rise or fall Yield 
1914. 1916. 1916. this week. p. c. 
Brompton 8 oe . 10 10 6} — A 13 10 
Charing Cross Ordina s b b = * 31 
do. do. do, 4$Pref. 44 4 — 818 6 
Chelsea .. x ss o 6 4 e — 6 81 
City of London e T 9 8 19 — 613 t 
do. do. 6 per cent. Pref, 6 6 1 — 616 8 
County of London T is 7 7 1 — 618 1 
do. 6 per cent. Pref. 6 6 10 = 616 6 
Kensington Ordinary .. . 9. 7 b — 122 
London Electr ie. 4 8 1 — Th 0 
do. do. 6 per cent. Pref. 6 6 4 — 112 
Metropolitan E m s 4 8 — 664 
do. 4} per cent. Pref. — 4$ , 4 8 =æ 1 18 0 
Bt. James’ and . 10 8 — 616 4 
South London ee eo 6 6 — 6 18 19 
South Metropolitan Pref. is 7 1 Hy — 8149 
Westminster Ordinary .. . 9 q — 611 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. . 6 8 108 + | 619 6 
* do. Det. ee ee 80J. 83/6 28 + 1 20 9 
Chile Telephone ee ee ee 8 8 — 6 6 6 
Cuba Sub. Ord. .. SN se 6 5 = 8181 
Eastern Extension RT 2. 4 8 14$ xd +è *$ 13 1 
Eastern Tel. Ord. sx q 8 144 xd 49 *$1 1 
Globe Tel. and T. Ord. .. s» 6 7 198 — * 0 
l do. Pref. . 6 8 10$ +a 614 8 
Great Northern Tel . gm DR 87 — 619 0 
Indo-European .. T . 18 18 49 — 618 8 
Marconi . .. sè . . 10 — 3,7; — 120 
New York Tel. 43 si 8 43 à 1 — 4710 
Oriental Telephone Ord. . 10 10 148 — 121 
. United R. Plate Tel = 8 8 6j xd — 8 6 6 
West India and fan T 1 Nil 20/- 41M 96 1 
Western Telegraph — .. æ. 7 8 144 — 696 
Home Rats, 
Central London, Ord. Assented & 4 7 +1 613 6 
Metropolitan iv is ce 1 27 + 3 1 
do. p Ga Nii x " gi" 4 Si 
nderground Electric nary + Ni 
M do. do. "A" .. Ni Nil 6/- — Nil 
do. do. Income 6 6 gi + à *6 11 3 
Forrion Trams, &c. 
Adelaide Sup. 6 per cent. Pref. 6 6 43 - = 8 € ! 
Anglo-Arg. Trams, First Pref. 61 sf s^ ti 914 5 
do. 2nd Pref. .. — 8 9 7 
do. 6 Deb. 5 b 774 — 6 8 7 
Brazil Tractions.. e evi 4 4 64 — 051 
Bombay Electric Pref. .. vx 6 6 1rd — 815 € 
British Columbia Elec. Rly. Pfce. 6 6 69 — 990 
do. do. Preferred — Nil 40 — Nil 
do. do. Deferred — Nil 88 — Nil 
do. do. Deb. a 4 62 , =œ 617 1 
Mexico Trams 5 per cent. Bonds — Ni 42 — Nil 
o. b per cent. Bonds In S > — S : 
:xican Light Common 75 = Ni 
- do. ig Pref. ee ee Nil Nil. L -— Nu 
do. Ist Bonds „ Nil Nil 43 — — 
MANUFACTURING COMPANIES. 
British Aluminium Ord. ia b 7 277 — 6d. 555 
British Insulated Ord. .. .. 15 E 1 = 1 310 
British Westinghouse Pref, .. 7189 7 46/- 41/- e 10 í 
Callendera.. es de . 15 20 m^ ds +È 8009 
do. b Pref. ees es 6 b -m 5 17 | 
Castner-Kellner .. "m Q4 D — 8% xd — 518 3 
Edison & Swan, £8 paid SO Ni — 10;- - Nu 
do. do. fully paid. Nil — là — Nil 
do. do. 5 percent. Deb. 6 5 57 — 8 $ 
Electric Construction .. a 6 75 14/6 xd — 10 6 10 
Gen. Elec. Pref. .. T 6 6 93 — $411 
Henley... “i ai . 5090 35 16 — 8¢é 
do. À Pre. [X ee ee 4$ 43 4 — 5 11 6 
India-Rubber  .. T . 10 10 1 + i *8 13 10 
Telegraph Con. .. 2 3390 89 * *$ «1 


« Dividends paid free of Inoome tax. 


W. T. Henley's Telegraph Works Co., Ltd.—In our table 
lust week we showed the dividend in this case as being pa! 
free of income-tax. This was a mistake, the company baving 
ceased, a year or two ago, to pay dividends tax free. 

Copper Prices.—THe WEEK'S CHANGES. 

F. Smith ck Co. report, Wednesday, June läth: Electro 
lytic bars, advance from £140 to £142; ditto sheets, £158 to 
£160: ditto rods, £147 to £149; ditto m.c. wire, ls. oid. f 
ls. 5id. 

James ck Shakespeare report, Thursday, June 15th :— Coppe! 
bars, sheet and rod (best selected) unaltered at £164. 
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SOMB "HYDRO" TROUBLES IN CANADA. 
By "ROVER." 


Tun engineer-in-charge of a steam-driven plant is sometimes 
given to cursing boilers, pumps and engines, and casts 
envious glances at his hydro-electric brother, who is never 
worried by bad coal or low vacuum. But the hydro-electric 
operator has his troubles (in Canada, at any rate), and 
spends much time in abusing the man who designed the 
plant, and the Canadian winter. 

To begin with, Nature rarely plants a serviceable water- 
fall close to the place where power is needed, and, conse- 
quently, the power house is usually situated in the bush,“ 
.20 or 30 miles from civilisation. The power-house men 
live in a fittle colony of from 20 to 40, and are mostly 
agreed that life at the end of & telephone wire is something 
worse than purgatory. 

In some cases rivers have not been under observation long 
enough to determine the maximum and minimum flow of 
water, and plants have been installed ** on spec.,” with the result 
that during the dry season the gates to the water-wheels are 
wide open on half-load, or less, It occasionally happene, too, 
that the high water in spring bursts the dam, and in one 
case, at least, part of the power house was washed away by 
the flood. EP | | 

Water wheels are generally controlled by oil-pressure 
governors, of which there are almost as many types as 
power houses. Most governors are belt-driven, and this 
is the weak spot. A water wheel may be running af full 
load day and night, and only shut down for an hour or two 


for inspection on Sunday, or in the mining districts it may 


run for two or three months without a stop. This is pretty 
severe on the belts and belt fastenings, and occasionally a 
breakage occurs and the gate flies wide open. The machine 
must-be put on hand control immediately, and, in some 
cases, it is hard work for two men to bring the gate from 
wide open to the normal running position. This does not 
apply, of course, to governors fitted with electric motors 
controlled from the switchboard. | 

Some oil-pressure governors are so constituted that the 


belt is overworked if the generator switch is tripped at full 


load and works off the pulley, generally after giving warn- 
ing with an agonising squeak. The usual remedy is to 
place a heavy bar or other obstacle to prevent the belt 


coming off. This does not prevent the squeak, of course, 


and does not improve the condition of the belt, 

The breaking of a governor-belt on an exciter wheel is 
not so serious a matter, as the hand control gear can usually 
be attended to by one man. I have known of cases where 
the exciter governing gear was permanently out of action, 
and hand control was resorted to. Luckily this was close 
to the awitchboard, but the attendant had to step lively 
whenever there was a short on the line. 

At one power house I encountered a motor-driven exciter, 
driven off the main bus-bars. This arrangement worked 
admirably, except that a heavy short circuit sometimes 


shut us down completely, exciter and all, and we had to 


run up a small water-driven exciter to get a fresh start. 
Shortage of water is sometimes accompanied by another 
trouble—sand. During low water, the water in the river 
bed or canal is moving much faster than at normal times, 
and brings a good deal of sand with it, As a rule, this 
sand passes through the water-wheels without causing any 
trouble, but occasionally a sandbank will form in the 
exciter-wheel passages or other places where the current is 
slowest. Fullen leaves, sticks, and chips from lumber camps, 
will accumulate on the racks, but these only come at, their 
accustomed times, and are easily discovered and removed. 
Daring the long Canadian winter, the river or canal 
flows under ice perhaps 2ft. in thickness, except at the 
fore bay and tail race, where the quick motion of the water 
prevents any ice forming. If the level of the water remair 8 
fairly constant, the ice slowly forms during the winter and 
slowly melts when spring comes without affecting the power 
Plant in any way. But if tke water level should vary to 
the extent of 2 or 8 ft., then large pieces of ice are apt to 
break away and float on to the racks. The motion of the 
water causes them to “ up-end," and sometimes the opening 


. to one or more machines is completely blocked. 


` worst one lasting about an hour and a half. 


I well 
remember my first experience of ice in mid-winter, with low 
water, and the plant carrying about half its rated load. 
Another power plant, situated about three miles down the 
river, had 'phoned an urgent call for more water, and we 
opened our waste gate to oblige them, bringing down our 
level about 2 ft. In half-an-hour we saw big ice-floes 
bearing down upon the power house, and these were care- 
fully guided to the waste gate. All available help was 
pressed into service to break up the floes and pass them 
through the gate, but one big piece quickly settled matters 
for us by wedging itself and completely blocking up the 
gate. The remaining floes then arranged themselves on the 
racks and shut down the three ‘machines we had running. 
It took about half-an-hour to clear the racks and waste gate, 
and supply was resumed. 
' Five minutes after the fresh starb our state was worse 
than before. The shut-down had raised the water-level 
about 3 ft. and a veritable field of ice broke off and floated 
down on us. We had two more shut-downs that day, the 
Thereafter, 
extra “booms” were built across the canal, and the water 
level was kept as constant as possible. We found that a 
large piece of floating ice is no respecter of booms, and- 
will dive 3 ft. below the surface when on mischief bent, 
but by extreme vigilance it is possible to guide it into the 
least dangerous channels, and after a little experience one 
gets the knack of breaking up an ice-floe very quickly. 
Another trouble, of rather an exciting nature, occurred 
at a hydro plant in Ontario. This plant works with about 
120 ft. head of water, and is fed through 8-ft. iron 
penstocks, about 800 ft. long. Parts of the penstock were 
on a very inadequate foundation, owing to the sandy nature 
of the soil and the extreme difficulty in getting down 
to bed-rock. About 2 o'clock on a February morning the 
operator on duty was surprised to find a small stream of 
water trickling under the front door into the power house. 
The temperature outside was nearly 50° below zero, and the 
operator, wishing to study this unnatural phenomenon 
further, incantiously opened the door, and was swept off his. 
feet by the flood which burst into the power house. He 
tried to close the door again, but the force of water was too 
much for him, even with the assistance of his oiler. By 
this time there was a foot of water on the power-house floor, 
and operator and oiler were obliged to escape by the back 
door. Here the noise convinced them the penstock had 
burst, and the two rushed to the top of the hill, and 
succeeded in closing the valve—a task which ordinarily - 


‘took two men half-an-hour, but was accomplished in record 


time on this occasion. 

Coming back, they found it was impossible to enter the 
power house, and when daylight came the floor was still 
covered to the depth of 2 ft., upon which a crust of ice had 
already formed. It eventually froze solid, and was removed 
by hammer and clink. The penstock was rebuilt, and 
placed on safer foundations, and electric motors were 
installed on the pipe-line valves, all of them being controlled 
from the power house. ‘ 

Severe lightning storms are another bugbear of the 
Canadian operator, and in the forest districts “ bush fires ” 
occasionally burn down the transmission line, buat these 
troubles affect steam-driven plants also, and are not peculiar 


to a hydro-electric system. 


Flies, again, are a nuisance, chiefly to the operators, who 
get bitten all over. Occasionally they get into the bear- 
ings in such numbers as to close up an oil-pipe and cause 
a hot box; in one instance I know of, bearings had to 
be protected with muslin on this account. There are 
legends, too, of big butterflies and moths tripping the oil 
switches, but I have been unable to verify these tales. I 
have, however, known big bats to blunder stupidly into the 
switchboard when in pursuit of flies and other insects. 


Aluminium in Norway.— A large plaut for the pro- 
duction of aluminium is contemplated at Hoyanfjord, Norway, 
where hydroelectric power is available to the extent of about. 
60,000 B. P. It is proposed to develop 20,000 H P. at once to fur- 
nish power for the production of 4,000 tons of aluminium per year. 
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LABOUR AND INDUSTRY. 


(Continued From page 660.) 
Ir would not be right to shut our eyes to the effect upon 


, the mind of the general public of the invigorating campaign 


` 


of the Ministry of Munitions in regard to Trade Union 
restrictions, slacking, drink, and so forth. Generally speaking, 
the effect upon the minds and activities of the workers has 
been very healthy. Bat this campaign and this effect 
have been the work of war-time when we have been fighting 
for our very existence. One consequence of the high wages 
in the shipyards; noted by a Times correspondent a month 
or two ago, was à fastening upon certain workers of the 
9 habit of absenting themselves early in the week. 


he artificial prosperity of war-time has not in such cases 


gone into War-Saving Certificates; restricted hours of 
licensed houses do not prevent home supplies of liquor being 
laid in, and the Saint Monday habit, which always has 
affected industry more or less, has been strengthened. Will 


the fastened habit be easily uprooted after the war? 


We shall be told that these are exceptional cases —that the 


.great bulk of the working men of England are steady, 


sober, and reliable. We are not in a position to dispute 
it, but practical experience has.shown a thousand times 
that & small percentage of slackers can hold up thousands 


-of willing workers. Can the workers bé induced to see 


that many things that have been said in regard to winning 
the military and naval victory will be prion with 
almost equal truth and force when we fight industrially 
and commercially to prevent the enemy from gaining 
supremacy. The “boys” will not be at the Front then 


making their own appeal to us to strain every nerve; 


the public-houses may be open for normal hours again ; and 
there will be a desire for relaxation or taking things easily 
after a long period of strain. -Peace will be the signal for a 
more or less prolonged cessation—we shall all need a rest ; 
but when that period is over, and demobilisation, with all its 
re-adjustments and re-transfers, is complete, there will be no 
room for anybody to idle, for it is becoming pretty generally 
recognised that we have got to increase the productivity of our 
industries by every means in our possession, in order to raise 
our germral standard of efficiency, securing more economical 
prodaction witbout reducing quality. We shall require all 
the scientific assistance at our command, shall have to 
employ machinery for niany things that have been extrava- 
gantly made without it, and the fullest co-operation of 
Labour is required to secure the best possible results from 
these developments. Will Labour be blind to its respon- 
sibility, or fail to respond to the call of duty ? 

Far more frequently than we like to think, it has been 
necessary to appeal to the workers in certain trades to cease 
slacking, or to accelerate the rate of production of war 
requirements. Notwithstanding higher wages and the 
promises that Trade Unionism would not be adversely affected 
afcer the war by the suspension of its conditions during 
hostilities, the spirit of the old Adam has exhibited itself 
again and again. At one stage it was complained that 
Labour was not enlightened as to the real urgency of the 
munitions question, that the truth had beeu withheld or 
concealed, that the real peril of the men at the Front was 
not understood. It fell to the Minister of Manitions, and 
others acting with him, to make the matter plain. The 
deficiencies of Labour must have been a revelation, almost a 
shock, to those who previously preferred not to recognise the 
existence of those weaknesses which in times of normal trade 
had so often embarrassed industrial concerns, but who were 
now alive to the peril which faced the nation. The lessons 
of these critical times will not be lost upon the minds of 
legislators and social reformers, whatever may be the 
effect upon the workers. Even at this moment the post- 
ponement of the Whitsuntide holiday is proving the extreme 
importance and urgency of everybody continuing to produce 
to the utmost of his or her capacity the things that are 
essential to enable the fighting Forces to hasten the defeat 
of the Enemy. No body of workers can complain to-day 
that they do not know, for our losses on the sea and on our 
*0 miles of Front in France and Flanders, and in the other 
centres of war where we are still engaged, are making a 
more urgent appeal than any platform orator can pour 


of literature, 


forth. Is not the iron entering the very soul of the 


people to-day? ^ Letters sent Home by boys at the 
Front, wounded and others returning from the field of 
battle, all make their own appeal, not merely that we shall 
„keep the Home fires burning," but keep the motor 
running in the factory producing producing as hard 
a8 we can Yet it is thought necessary to 
Supplement all these invigorating agencies by means 
and in this connection we have 
received from a firm of publishers a copy of a special edition 
of a book, * Between the Lines,” by Boyd Cable, which, 
after a euccessfal run as a 53. work, has now been produced 
in a peper-cover form, 75,000 copies being run off for free 
distribution in order that it may be read by munition 
workers. Its object is to give such workers, if they will 
read it, a glimpse of the trenches, and especially of what 
any shortage of munitions means there. When we talk of 
an “ Advance! of a coming Push Forward,” these truths 
require to be kept constantly in mind; and we hope that 


. the generous effort of the publishers (Messrs. Smith, Elder 


and Co.), and of the author, will have the desired effect of 
convincingly bringing home to the right minds the fact 
“that the fighters count on the workers to help them to 
victory, to watch the fight closely round by round, to 
stand solid behind them, and back them and support them, 
and give every possible ounce of assistance to see it 
through.” 

Mr. Frederick Maddison, addressing the Labour Co- 


Partnership Association, in London, in April, said that 


nothing could have been more unfortunate than the false 
impression given by the Minister of Manitions of the 
general response of the workmen of this country to war 
demands. They had sacrificed advantages and positions 
which had taken generations to build up, and had the great 
mass of Trade Unionists adhered to those conditions, no 
power in this country could have compelled them to give 
them up. Mr. Maddison advisedly said “in this 
country,“ because he knew that if Trade Unionists had 
layed the traitor, the enemy, once admitted here, would 

ave played havoc with Trade Union restrictions, indeed with 
all the principles of Trade Unionism. It is sometimes said 
by Labour that the Military Service Act was aimed at Trade 
Unionism. We do not for a moment believe anything of 
the kind, but this we know, and Labour knows equally well, 
that Trade Unionism and Prussian Militarism could not 
co-exist. Mr. Maddison said that the great mass loyally, 
heartily, and voluntarily suspended the conditions because of 
patriotic considerations, and because they felt that it was 
necessary. The deplorable friction in certain quarters was 
only due to a very small section. Unfortunately, it i 
often a small section that causes industrial strife in times of 
peace; but how do the Union leaders and members deal 
with the “ small section in normal times? Mr. Maddison 
said that there must be the recognition of the dignity 
of craftsmanship. ‘ Men must not come back simply to 
become pieces of the mechanism of Capitalism. They 
were entitled to be industrial freemen, and capitalists mas 
be content with more modest profits. Trade Unionists 
must not be content with merely forcing up wages by 
might, and must know that the industrial problem would 
not be settled by the winning of a strike." The other day 
another public speaker said that when the war broke out 
we were heading “ straight for revolution" at home. The 
outlook in industry certainly was the blackest that we bad 
known it—there was industrial strife everywhere. Our 
differences were temporarily set aside. Another public 
speaker—a social reformer in the East End of London— 
who paid a tribute to the readiness with which thousands cf 
restive hooligans and others, brought up amid undesirable 
surroundings, sprang to the help of the country at the out- 
break of war, remarked that when these men returned they 
would want to find a country worth fighting for ; he some- 
times wondered what England had done for them 
And this after years of Democratic legislation! 

What do such remarks as these portend? Will the men 
not say that they have saved the Empire and that a larger 
share in the fruits of Empire belongs to them? They m! 
demand that Capital takes less and Labour has more; tv: 
capital in the form of State loans now earns a higher ye. 
and industry may not possess the same attractions 3 


\ 
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formerly, unless its security is assured. It is industry 


which must be made more profitable so as to yield a better 
return for all. How is this to be secured but with the full 
co-operation of all ? 
Australia is sometimes spoken of as though it were the very 
Elysium of Labour, but it must not be imagined that in 
the Dominion there is freedom from Labour troubles. 
Strikes are not by any means uncommon, not a few have 
been recorded during the war; indeed, we believe that the 
present methods employed there for settling differenceg 
between Capital and Labour are considered by some students 
of the position to be utterly futile. 
the root-causes of the troubles; they have merely devised 
ways for dealing with them after they have arisen— 
practically giving recognition to the fact that in the best of 
all worlds, under the prevailing system, human nature will 
at times come into conflict. We have received from Mel- 
bourne a copy of a book, by Mr. F. Gascoyne Williams, on 
** Industrial Peace ; the Way to Secure Industrial Efficiency, 
Unity, and National Prosperity.” The author holds that 
the industrial warfare and troublous times ahead are too 
-serious and acute to be treated with indifference. In his 
opinion, as in that of many other people, the firat and great 
essential is to bring Capital and Labour together. Having 
long studied the principles of co-partnership and profit- 
sharing, he says that in building up and developing the huge 
Continent of Australia it must be recognised that this will 
. be found impossible if there is to be incessant industrial 
strife. We all recognise that the same remark appliés to 
the case of the fature development of British indastries at 
Home. Mr. Williams’s observation shows him that, under 


the profit-sharing system, strikes are rarely known, due to 


the fact that Labour settles down contentedly when, in 
addition to the standard wage, it participates in profits. He 
holds that in Australia other means than Wages Boards, 
Factory Acts, and Arbitration Courts should be tried, for 
these methods of conciliation have been operating since 1897 
with anything but satisfactory results. They are supposed 
to do away with strikes, but, so far, have proved ineffective, 
and act merely as a temporary expedient.” The Arbitra- 
tion Court is “staggering under its burden“; in October, 
1914, its work was two years in arrear; and its awards are 
being continually flouted. The writer feels that employers 
generally have failed to note the evolution of Labour during 
the past 50 years, and are apt to forget that education has 
taught the workman to appreciate bis position as an 
important factor in the Industrial World, and that he wants 
to enjoy more of the comforts of life. Labour and Capital 
are interdependent, and, apart from both of them, manage- 
ment is unemployed. “ Profit is produced by the three factors 
— it should, in consequence, be shared by all three.“ Mr. Wil- 
liams concludes one of his chapters by proving that the goals 
of co-partnership and Trade Unionism cannot be regarded as 
` incompatible. In the next he discusses profit-sharing from the 
employers’ point of view; and in another he illostrates, by 
British examples of, and chronological notes on, co-partner- 
ship and profit-sharing between the years 1895 and 1914, 
how these means of producing" contented Labour and 
prosperous industry have been successfully practised. The 
conclusion of the whole matter is that in profit-sharing and 
co-partnership is to be found the only present method 
whereby master and man can work together in harmony : 
n wise and equitable bond of union between the three 
great forces in industrial activities—Capital, Management, 
and Labour.” This aspect of the industrial problem has 
often been discussed in our pages; the principle of co- 
partnership has sometimes failed ignominiously because of 
the manner of its application and the suspicion that it was 
a means to defeat Trade Unionism ; but it will doubtless 
be diseussed more and more as we get to grips with the 
after-the-war Labour problem. Therefore, it may not be 
out of place to give Mr. Williams’s opinions of the essentials 
of profit-sharing and co-partnership : — 

1. It must not degenerate into charity or philanthropy. 

2. Its object must be the increased success of the 
undertaking, with increased prosperity for all connected 
with it. 

3. It must not place Management in the position of 
servant to Labour through liability to criticism and censure. 

4. It must ensure to Labour freedom from control of 


They bave not removed 


Management in the enjoyment of the benefits derived from 
Profit-sharing. — | dL 
5. Its benefits must be felt by wives and children. | 

6. It must have a distinctly elevating tendency on 
Management and Labour, raising them in the social and 
intellectual scale, and increasing their power for enjoyment 
and happiness as well as their power of usefulness. 

7. Control must remain with those who find the Capital. 


(Fo be continued.) did 


‘THE ELECTRICAL TESTING OF STEEL 
CONDUCTOR RAILS. 


By C. H. RIDSDALE, F. I. C., F. C. B. 


(Abstract of paper read before the WEST oF SCOTLAND 
` IRON AND STEEL INSTITUTE.) 


STEEL is a relatively cheap and plentiful conductor, for when 
copper costs, say, twelve times as much per ton as steel, a 
steel rail of such section as would convey an equal current 
with no more resistance would only cost, about one-half as 
much as the copper. | 

For many years, when resistance was specified in terms of 
copper, the times copper was always of equal volume," 
meaning equal length and cross-sectional area. 

Of some 12 railways, one referred the resistance in microhms 
to that of a stated volume of copper; one gave it in terms 
of ohms per mile for a stated cross-sectional area; two were 
for conductivity percentage of copper of equal volume; the 
rest were for resistance in times copper of equal volume; 
but m one specified resistance in times copper of equal 
weight. . i 

Within the last few years the term mass resistivity " 
began to be met with in reports, and as the ordinary dic- | 
ticnary meaning of the word mass does not clearly indi- 
cate weight, as contradistinct to volume, and resistance had 
not been formerly specified in times copper of equal weight, 
misunderstandings arose. A steel rail of the same weight as 
a copper one would have about 1.195 times the cross-sectional 
area of the latter, or of a steel rail of equal volume to the 
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TYPICAL SECTIONS OF CONDUCTOR RAILS 


II. 
11 


copper offle; and as resistance varies inversely as the area, a 
resistance of, say, seven times copper of equal volume is only 


about 6.17 times copper of equal weight, and the resistance 


of steel expressed in terms of weight at first sight gives the 
impression that it has a lower resistance than if expressed in 
terms of volume. Thus certain makes of steel, tests of which 
were given in terms of weight described as '' mass resistivity," 
appeared to be better than they really were, and engineers 
sometimes specified (meaning of equal weight) what appeared 
to be extremely low resistances (if taken to mean of equal 
volume), and when they were told these were impracticable, 
contended that they really got them. 

Matters were still further complicated by several slightly 
differing copper standards being in use, and questions some- 
times arose as to the density of conductor steel, the tempera- 
ture at which the terms of resistance were stated—some being 
at 15.6 deg. C. and others at 20 deg. C., this aloné making 
about 12 per cent. difference—and other points. 

In 1913 the author and his son issued a number of tables 
describing the electrical properties of steel, and the Engineer- 
ing Standards Committee, which also had recognised the diff- 
culties arising from the want of uniformity 1n terms, appointed 
a conference to prepare a report on the subject of a conductor 
rail standard; the, Committee adopted some of the author's 
suggestions in its Report on the British Standard method 
of specifying the Resistance of Steel Conductor Rails," pub- 
lished in 1914. (Report No. 68). In this report it recommended 
as a standard mode of expression resistance in“ microhms 
per 100-lb. yard of the-stcel being tested," and also gave 
various conversion factors for other modes of expression. . 

Although this introduced yet another standard, differing 


s 


gieat advantage. 


‘ham, was probably t 
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from any of those which had previously been in use, it must 
be admitted that one universal standard if adopted will be a 

Pure iron has a resistance about 6.81 times that of copper 
of equal volume. 

Steel for conductivity purposes is, or should be, the softest 
class of steel made; it has a higher density than other ordinary 
forms of steel, and also very little segregation. Speaking 
broadly, the more nearly it approaches in chemical composi- 
tion to pure iron, the better it is in conductivity. 

Sometimes a chemical composition is specified for it, but 
this, whilst it may tie the maker's hands, can serve no useful 
purpose for the ultimate object in view, namely, getting in 
the best manner a steel to satisfy electrical requirements. 
Conductivity steel is simply the blown or bath ? metal 
(purified by oxidation) with the smallest quantity of deoxidiser 
or "recarburiser'' added that will just enable it to rol]. 
Thus it is metal only just removed from ‘‘ redshortness.”’ 

In the endeavour to keep the steel very soft and low in 
resistance, makers have to work within such a narrow margin 
that from time to time they overstep the line, and the steel 
breaks up in the rolls and yields scrap or defectives. When 
not so pronounced as this, in steel near the limit, parts of the 
section which grow cold sooner than the rest are liable to 
show a number of fine hair cracks close together when they 
drop to low red, although it will roll quite sound at & bright 
red heat. 

Slight cracks due to redshortness, as, for instance, fine 
“saw edges” along flanges or corners, such as if present in 
ordinary track rails (which have to carry heavy running 
weight) would certainly disqualify them, are no disadvantage 
for the purpose of a conductor rail which has no weight to 
carry. Indeed, they should be regarded with favour, as they 
are an indication that the rails have a very low resistance. 

In view of its special suitability for very soft qualities, one 
of the earliest applications of basic-bessemer steel was for 
conductivity purposes, and so far back as 1883 or 1884 the 
Nosth-Eastern Steel Co., of Middlesbrough, made it for tele- 

raph wire, and has continued to make 1t ever since, mainly 
or conductor rails. 

Although the number of rails which, according to specifica- 
tion, are taken for testing may be only a small percentage, 
whereas with ordinary track and tram-rails once they are 
down the manufacturer is not likely to have trouble from 
them, conductivity rails are liable to be tested as a whole. 

Steel wire makers state that its conductivity is not affected 
by the temperature at which it is rolled or drawn, or the 
number of holes required to bring it to a given gauge. This 
corresponds with my own experience on Bteel in the mass, 
for this, say in the form of billets 4 in. square, tested in 5-ft. 
lengths, corresponds quite closely with tests of the wire after 
it has gone through the various necessary processes. 

Rails in the early days were specified to be tested on 20-ft. 
lengths; a 5-ft. length gives just as accurate results, and this 
length is now generally accepted. This involves, with what 
is required for connections, a total length of 8 or 9 ft., say 
2 to 22 cwt. : 
The apparatus Cemed by Messrs. Elliott Bros., of Lewis- 

e first. for testing eonductor rails; both 
the system of testing and the apparatus have been approved 
without question by engineers and contractors (see fig. 2). 

The testing apparatus on the drop of potential system con- 
sists of two or more accumulators, each having 120 ampere- 
hours amat and coupled two in series, and a switchboard 
for coupling either the charging current to them, or them 
to the cables leading to the rail being tested, which are con- 
nected with an ammeter registering up to amperes. 

These cables go first to a reversing switch, from which one 
branch goes direct to the rail, the other through three or four 
resistances, enabling, say, 40, 60, 80 or 100 amperes to be 
taken to the rail, as required. 

These cables are each branched for a couple of feet at the 
end, and terminate in flat copper blocks for clamping against 
the head and foot of the rail with screw-clamps. Two knife 
edges, ground sharp and case-hardened, are mounted on large 
baulks of timber, from which they are insulated by mica 
sheet. They have under their centre a horizontal bolt so as 
to allow a slight rocking lengthways. The knife edges should 
be parallel and exactly 5 ft. apart. 

At each end of these knife edges, and in line and level with 
them, but with an intervening gap of about 1 in. at each 
end, are carrier rails on which the lengths of rail to be tested 
can be stacked. The knife edges are each connected to a 
small cable leading to one terminal of a double-scale millivolt- 
meter with zero in the centre, and graduated in tenths up to 
19 millivolts on each side. f 

As each length of rail to be tested is pulled forward on to 
the knife edges, the sliding motion cuts into its under surface 
and thus makes a good electrical contact. To facilitate this 
4 or 5 in. of the under surface of the rail generally are filed 
bright just previous to testing, and the rail is pulled a few 
inches backward and forward several times on the knife edges. 
The rocking-knife arrangement was introduced by the author 
becanse rigid knife edges will not adjust themselves to any 
slight twist which the pieces may have. 

The cables are then clamped to each end, and the current 
can be turned on. The amount passing is read off from the 
ammeter, as well as, instantly before or afterwards, the milli- 
volts difference in potential due to the resistance of the length 
of rail between the knife edges. 


millivoltmeter. 


For 80 to 100-lb. rails, 60 to 80 amperes is the most satis- 

factory current. If two or three successive tests of the same 
iece are made, especially with a large current, it becomes 
eated appreciabl and its resistance increases. 

Immediately after taking these readings the current is 
reversed and a second set of readings is taken. These two 
tests are often repeated as a further check, giving four sete 
of readings. From the average of these the resfstance is 
obtained. 

The temperature of the rail should be taken, both at the 
beginning of the test and, if this lasts long, aleo at its end. 
A correction may be necessary both for the rail and for the 

e corrections generally specified are 0.5 per 
cent. per deg. O. for steel, and 0.4 per cent. per deg. O. for 
copper. 

Testing can be done very quickly, and provided the pieces 
have been filed up just before starting, and the men are 
accustomed to the work, the calculation for each rail can be 
dcne whilst the next is vong pulled on, rubbed, and coupled 
98 60 tests can be made in from one and a half to two 

ours. 

If, as may happen, particularly with crop-ends, any of the 
pieces tested are not of quite true area, a correction for this 
can easily be made. 

In order to avoid misleading results, the insulation of the 
knife edges, especially in wet weather, should be verified. If 
one end of the bar being tested be moved so that it rests on 
the carrier rail (thus completely earthing it), when the current 
is turned on, although the ammeter will, of course, show it, 


A, ammeter; v, voltmeter; AA, pressure terminals; BB, battery terminals; 
CO, current terminals. 


Fio. 9.—ErLi10TT Bros.’ RAIL-TESTING APPARATUS. 


the millivoltmeter will not move; though if the insulation 
were bad some current would leak through to the knife edges 
and indicate it. ; , 

To enable the instruments to be readily checked at any 
time, the author introduced standard copper bars of such 
cross-sectional area that their resistance falls within the usual 
range of conductor rails. Snch bars once tested and certified 
by authorities of standing are always available as a check on 
the whole installation. For convenience, the standard copper 
bars are mounted on wood. All that is necessary is to put 
them on the knife edges just as is done with a rail, with—ip 
order to give the necessary weight—a rail laid on the wood 
backing, and test them, agd if they come within a reasonable 
margin, say 1 per cent., the testing apparatus can be regarded 
as right. : 

As regards the minimum distance at each end of the rail 
at which the contact pieces of the cables should be clamped 
from the knife edges, although diffusion of the current is 
very rapid and good tests have been obtained with aa little 
as 3 in., it is better for safety to allow at least 6 in. or more, 
besides room for handling, clear of the clamps, say 18 in. or 
2 ft. overhang altogether at each end. 

The effect of variations of thermal and mechanical treatment 
such as are met with in normal works practice upon 
resistance of conductor rails seems to be negligible. E 

As regards the effect of different impurities on conducumity, 
taking it very broadly, the relative effects in increasing 
ance are, per 0.01 per cent. ot the substance present in excess 
of .that in ordinary conductivity steel :— 


Carbon from 05 to .07 times copper." 


Manganese .05 to 07 - 
Silicon 08 to .10 M 
Phosphorus 02 to .03 " 
Sulphur 01 to .02 " 


The higher value should be taken when within the ordinary 
limits of composition for conductivity steel, say, not over 
carbon 10 per cent. or manganese .40 per cent., and the lower 
value when above this. Too much importance must not, 
however, be attached to these figures. 

As illustrating the effect of composition, the following are 
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some actual tests, showing side by side the theoretical resist- 
ance calculated on the basis and from the factors given. 


COMPOSITION. 
; f -| Resistance 
E $ g at 20° 51 
Z rT) N of ua 
Kam or N E E 5 & 3 8 8 area, Pimes 
S . 8 E 4 È copper. 
= 2| a ^ 
8 8 W 28 
; | By |Calcu- 
926 % % % | % * test. | lated, 


roe! 06 1940199 44 | 687) * 
Ot.) 06210 44993021 77121 773 


Conductivity steel. [04 | nl 
Ordinary soft steel .. 008 nil 


Medium hard steel.. 0 24 | r02 „oe o5 4599188 58| 8 43 
Hard steel ER woe 04% ODI 708 r072!) 92/98°48B8) 11°57) 1067 
„ (high silicon) ... 46 1:33(1:0:1007 1072138 354/3˙07 13 07 
„ (low manganese) 048 06 04/004 vic dd 02 | 9'54| 9'31 


Taken as Oasir, 


A rail of eight times the resistance of copper and another 
of six yield the same resistance as two of seven, and specifica- 
tions therefore allow a proportion of rails with a maximum 
above the average specified. | 


At the same meeting a description of the method adopted . 


by the National Physical Laboratory for the determination of 
the conductivity of steel rails was given by Mr. S : 
Melsom :— 

The sample tested should be of sufficient length to admit of 
the current being led in at some distance from the contact 
points (knife edges). If, as is convenient, the distance between 
the knife edges 1s 1 yd., a suitable length for the sample would 
be 5 or 6 ft. 

The sample is weighed, its total length measured, and the 
weight in lb. per yard computed. A hole in which the bulb 


of a thermometer can be placed may also be drilled to enable 


the temperature to be more accurately determined. 

For the electrical measurement the rail is connected in 
series with a suitable resistance standard, the value of which 
13 unaffected by temperature. The current is usually of the 
order of 100 amperes, depending somewhat on the section 
of the rail. 

The contact knife edge and the potential terminals of the 
resistance standard are connected to the double bridge as 
shown in the diagram (fig..3). The double bridge is of the 
type invented by Lord Kelvin, and is now universally used 
in the accurate determination of low resistances. It consists 
of four resistances, two of which, P and p, are equal and 
usually 100 ohms; the other two, Q and q, are variable over a 
suitable range of values. The effect of having Q =q and 


p = p is that the resistance of the connecting piece k is 


eliminated. d and q can be simultaneously varied by adjust- 
ment of a series of dials This is done until on making the 
galvanometer circuit there is no. deflection. The value of 
Q =q is read off, and this divided by P = p and multiplied by 
the value of the resistance standard gives the resistance of the 
sample under test, which is independent of the value of the 
current used. This completes the electrical measurement. 

_ For the purpose of comparison the result has to be expressed 
in terms of some standard. This may be (1) the resistance in 
microhms of a rail of the same material weighing 100 lb. to 
the yard length measured at 60 deg. F., as defined by the 
E. S. O. If the weight of the sample is different from 100 lb. 
€» the yard and the temperature other than 60 deg. F., the 


a SWITCH 


RCS ANC 
STANDARD 


CONOUCTOR RAIL 


DOUBLE BRIDGE 
Fra. 3.—KELVIN BRIDGE ARRANGED FOR TeEsTING RAILS. 


resistance value obtained multiplied by the appropriate 
reductiog factor as given in the Tables of Report No. 68 will 
express tbe result in terms of this standard. , 

(2) To express the result 1n terms of the volume or mass 
copper. resistivity this result is further to be multiplied by 
0.360 to convert it into relative mass resistivity, or 0.408 to 
convert it into relative volume resistivity. 

(3) To express the result in terms of the volume or mass 
copper conductivity standards the result in microhms per 100 
ib. yard 18 to be divided into 277.8 to convert it into relative 
mass conductivity, or 245 to convert it into relative volume 
conductivity. 


These correction factors are taken from the E.S.C. Specifi- 


cation, which also gives reduction factors so that the value 


may be reduced to other standard terms. 

In some instances, where it is required to compare only 
such samples as rails of definite weight and length, it is 
pessible that a simple bridge, which I designed some years 
ago for use in the laboratory, would be preferable. For 
instance, where a steel maker or user required to test samples 
of a large batch of rails, if the standard R, as shown in fig. 4, 
were adjusted to be the specified resistance for a given length 
of the rail a double dial operated by a single handle, havin 
two sets of 20 studs and varying only a given proportion o 
the bridge arms, would give the value directly in steps of 
1 per cent. from 10 per cent. high to 10 per cent. low. 

or a bridge of this sort a reflecting galvanometer is not 
essential, a portable needle instrument such as is used in 
steel works for thermo-couple work being amply sensitive for 


. the purpose. 


Instead of a copper standard it would be much better to 
use a standard resistance such as an ammeter shunt, which 
does not vary appreciably with temperature. 

In this question of the development of the use of conduc- 
tivity steel, it is most important that all concerned should 
use the same standard. e greatest difficulty in comparing 


| 


Fic. 4.—MzgLsoM BRIDGE ror Testina Rams. 


two metals is to know whether the comparison is being made 
in terms of equal volume or equal mass, the results owing to 
the difference in density between copper and steel being about 
10 per cent. different. 

In this measurement of steel conductor rails, results which 
have to be used by electrical people should be stated in terms 
of the recognised electrical unit. The introduction of the 
copper standard merely introduces additional calculation, and 
does not in any way help matters. The engineer who is to 
use the results is concerned mainly with the loss of energy 
in his rails. To determine this he has to know the resistance 
of his line in ohms. At the conference calléd by the Engineer- 
ing Standards Committee in 1914, the engineers were unani- 
mously in favour of dropping the reference to copper and of 
stating the value of the resistance in ohms or microhms. 

Steel rails are bought and sold by the ton, and are usually 

classed by their weight, as, say, 80 lb. per yard, and not by 
their area. From a testing point of view the comparison of 
equal mass is made much more easily and accurately than a 
comparison of equal volume. 
The use of several standards, as at present, leaves so much 
giound for mistakes that I would press most strongly that 
ail concerned should use the method defined by the Engineer- 
ing Standards Committee’s specification, which states the 
resistance in microhms at a temperature of 60 deg. F. of a 
rail of the same material as the conductor rail in question, 
having a length of 1 yd. and a weight of 100 lb. 


TRADE STATISTICS OF NEW ZEALAND. 


THe following figures, showing the imports of electrical and 
allied goods into New Zealand in 1914, are taken from the 
official statistics which have just reached this country. The 
issue of the statistics has been delayed by alterations in the 
classification. The figures for the previous year are added 
and. increases or decreases noted. In comparing the 1914 
figures with those for 1913 it should be understood that the 
countries to which the goods were credited in the latter year 
were not in every case the countries of manufacture, but 
merely those from which the goods were invoiced. In 1914, 
however, the country named is to be understood as the 
country of origin. 


1913. 1914. Inc. or dec. 
Leather belting. — £ £ £ 
From United Kingdom 3,000 4,000 + 1,000 
„ Other countries 2,000 — 


2,0007 
6,000 + 1,000 


— * 


Total  .. . .. 5,000 
* United States £1,000. 
Belting other than leather.— 


From United Kingdom . 35,000 27,000 — 8.000 
„ AdAustralia ye "T 2.000 1,000 — 1,000 
„ United States 3,000 3.000 — 
„ Other countries — 1,000 + 1,000 

Total 40,000 32,000 — 8,000 


— 
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l 1913. 1914. 
Engine packing.— £ 4 
From United Kingdom 13,000 11,000 
„ Australia . n 2,000 
„ Other countrie "s 5,000 6,000* 


[od 


Total 20,000 138, 000 
* United States £4,000. 
Scientific instruments.— 


From United Kingdom 7,000 5 
Germany m i 1,600 D 


Other countries... 9,400 


Total II, 000 9,000 
* Includes United States £1,000. 


| 9? 


33 


Rails.— * ‘ 
From United Kingdom ... 191,000 106,000 
Other countries . 7,000“ 65,000 
Total  ... .. 198,000 111,000 
* Includes Australia £3,000. 
+ Includes Unitcd States £4,000. 
Telegraph and telephone wire, iron.— 
From United kingdom ... 11,000 5,000 
Electrical machinery, &c.— 


From United Kingdom. 307,000 
Australia 29,000 
„ Germany oat is 24,000 (See 


2). 


„ Belgium „ cae 5, 
Other countries 39,000 


Total 475,000 
Generators, motors, and transformers.— 


From United Kingdom 55,000 
„ France „ GS 1,000 
„ Germany T aes (See 5,000 
„ United States .. above.) 23,000 
„ Other countries 2,000 

Total  ... ds — 86,000 

Electric batteries and cells.— 

From United Kingdom ... Not 4,000 
„ United States .. shown 2,000 
„ Other countries separately. 1,000 

Total EIN TIT — 7,000 

Carbons and insulating material.— 

From United Kingdom ... 6,000 . 
a stralia Not 4,000 
„ Germany ias Gas shown 2,000 
„ Other countries separately. 1,000 

Total  ... e .. — 13,000 

Other electrical material.— 

From United Kingdom 65,000 
„ Germany  .. Not 7.000 
„ United States .. shown 26,000 
„ Australia NT .. separately. 4,000 
„ Other countries. — 3,000 

Total — 105,000 

Meters, electricity.— l 

From United Kingdom : 10,000 


33,000 
„ Australia ae es 2,000 — 
United States 2,000 — 
Other countries  ... — 2,000“ 


Total. . 37,000 f 12,000 


* Germany £2,000. 
Included water and gas in 1913. 


Lamps, eleotrical.— 


From United Kingdom ... 36,000 91,000 

„ Germany... T 12,000 5,000 
United States ae 14.000 7,000 
,, Other countries... 2,000 4,0001 


Total  ... ius 64,000* 37,000 
* Included lanterns in 1913. 
*Holland £2,000. 


Steam engines.— 


From United Kingdom ... 8,000 15,000 


Gas and oil engines (except for motor-cars).— 

From United Kingdom ... 160.000 70,000 
„ Australia s 8 4,000 — 
„ United States ase 24.000 18.000 
„ Other countries 2,000 1,000 


3 À—À— 


Total 190, 000 89,000 


9? 


United States s 71,000 — below.) 
=” 000) 


+11 


2 s 1 ; 

Boilers.— 3 id Inc. or dee. 
From United Kingdom . 10.000 8 
Insulated cable and wire. : é 3,000 1,00) 


, From United Kingdom — 117,000 = 


„ Germany ids sid — 16,000 = 
„ United States bs — 8.000 — 
„ Belgium EY 2 — 6,000 — 
Total. — 147,000 ps 
Mining machinery.— | 
From United Kingdom ... 15, 21,000 ) 
2 Australia 5 7.00 20000 2 3000 
„ Germany — 1000 — 100 
„ United States ae 4,000 6,000* + 200 
i Total ae 26,000 30,000 + 4,00) 
* United States £4,000. 
Railway and tramway plant.—- 
From United Kingdom 67,000 44,000 — 93 000 
„ Australia i 2,000 3,000 + 1,000 
„ Other countries... 2,000 3,000* + 1,000 


Total 71,000 50,000 — 21.000 
» United States £3,000. 
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NEW PATENTS APPLIED FOR, 1916. 
(NOT YBT PUBLISHED). 
Published expressly for this jougnal by Messrs. W. P. Twowrsow 4 Co. 


Electrical Patent Agents, 285, High 1 ; 
Liverpool and Br adter d. igh Holborn, London, W. C., and at 


7.595. Trolley heads of electric tramways.” W. H. Corrs & R. H. 


* HorriNGSBER. May 29th. 


7,607. ‘Relay switches." H. J. HrRINK & | 
to. May ird Ww J RINK Revay AuTOMATIC TELEPHONE 


7,616. ‘Electric signalling apparatus." F. Rircnm. May 39th. 

7,649. '' Electric brakes, chiefly for looms. J. F. Crowzgy. May Shh. 

7,652. '' Electric motor control systems.“ British Tiouson-Howuston Co. 
(General Electric Co., U.S.A.). May 30th. 

7,672. Manufacture of stems for metallic-filament electric lamps, and 
apparatus thercíor." J. A. ALLISON AND Morris & Waritham, May Sth. 

7,689. '' Electrical switchgear for operation of reverse t relays, kc." 
I. A. D. PzpLER. May Siete : f ee 

7,694. Electrical switches." H. W. Cox & J. H. TuogNE. May Sist. 

7,708. ''Dynamo-electric machines." CROMPTON & Co. AND N. Pr. 
May 31st. 
uu “ Sparking plugs." A. E. Wire (Wolverine Spark Plug Co.). May 


st 

7,730. “ Electrical signalling systems." W. C. Davey. May 31st. 
7,731. Starting internal-combustio1 engines.“ Boscu Macxxro Co. May 
31st. (U.S.A., June 12th, 1915.) . 
7,732. '' Starting internal-combustion engines." Boscu Macneto Co. Ma} 
3lst. (U.S.A., June 12th, 1915.) 

7,733. Electtic starting ignition systems for internal-combustion engines.” 
Boscu Macneto Co. May 31st. (U.S.A., June 12th, 1915.) 

7,750. '' Electric fuses.” G. INRIG & L. IN RG. June Ist. 

7,790. “ Piston packings.” BrimisH TioxsoN-HovsroN Co. (Genera! Ek: 
tric Co., U. S.A.). June Ist. 

7,796. ‘Electric conversion." S. Cor. June Ist. 

7,844. “ Metallic-filament lamps.“ J. R. Quam. June 2nd. 

7.848. '' Devices for stripping insulated wire." S. G. Woon. June 2x. 
(U.S.A., June 22nd, 1915.) ; 

7,856. Electric light switches.“ N. ANDREWS. June 2nd. 

7.859. '' Transformer condenser combinations." R. Whrtppincton. Jur? 


d. 

7,882. “ Four-line field telephone exchange.“ H. P. HawiLTOow. June $3. 
7.901. ‘Systems of ship propulsion." BRITISH Tnomson-Hovston Co 

(General Electric Co., U.S.A.) June 3rd. 
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PUBLISHED SPECIFICATIONS. 


1914. 
13,674. TELEPHONE TRANSMITTING APPARATUS. W. K. L. Dickson. June št 


1915. 

5.466. METHODS OF AND MEANS FOR CONTROLLING ALTERNATING Evecrre Ct 
RENTS. British Thomson-Houston Co. (Gencral Electric Co., U. S. A.). Apr“ 
12th. 

6,450. TkLEPHoNE Systems. H. S. Turner. April 80th. (June tb. 1914) 

7,151. ELECTRIC Swirenzs. L. Cadenel. May 12th. 

7,213. ELECTRIC CELL, BATTERY, OR REFILL FOR USE m CONNECTION vn 
PORTABLE ELECTRIC LAM"S AND FOR OTHER PURPOSES. May 13th. 

7.304. Heaters FOR ELECTRIC RADIATORS AND THE LIKE. G. Bourne. X» 


7.574. ELIxCTRIC Icnition Apparatvs. J. L. Milton. May 17th. (M Bs. 
1914.) 

9,627. Dry Barreries. R. de Fortuny. July 1st. 

10.050. IMPULSE SENDERS FOR SUSSCRIBER APPARATUS IN Acromatic Exodi 
Systems. Aktieselskabet Elektrisk Bureau. July 9th. (July 14th, 1914.) 

10.059. VIBRATING MAKE-AND-BREAK DEVICES FOR USE IN EITc ra C S 
A. C. Brown. July 10th. , 

10,668. ELECTRIC WELDING TRANSFORMERS. Deutsche Schweissmaschiate 
Baulund Vertriebs-Ges. July nd. (July 22nd, 1914.) 

11.072. IDENTIFICATION OF ELECTRIC CABLES. B. J. Kat & Callender's Cab: 
and Construction Co. July 30th. ; 

11,144. ELrcriic Heaters. Igranic Electric Co. (Cutler-Hammer Manus 
turing Co., U.S.A). July 31st. 

12,403. ELECTRIC MOTOR ConTROLLERB. 
and N. G. Langrish. August 28th. 
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THE I. M. E. A. MEETING. 


YESTERDAY, in comparatively mild weather, the 
twenty -first annual meeting of the Incorporated 
Municipal Electrical Association was opened at the 
Institution of Electrical Engineers. Mr. A. C. 
Cramb, the president, in his address touched upon 
a variety of interesting subjects, reviewing the work 
of the Council during the past year; it was inevit- 
able that war conditions should have the effect of 
restricting the activities of the Council and its Sub- 
Committees, so that the record is rather suggestive 
of marking time than of steady progress, but the 
organisation 1s ready for action as soon as circum- 
stances permit of it. We share Mr. Cramb’s regret 
that it has not been possible, even with the kind 
offices of the B. E. A. M. A., to arrive at an agreement 
with the Electrical Contractors’ Association; the 
terms offered to the latter are so favourable that it 
is difficult to understand why it should continue to 
form an obstacle to progress, especially at a time 
when the only consideration that should weigh 
with any British citizen is the welfare of the nation 
as a whole. Mr. Cramb’s concluding observation 
‘on this subject has an ominous appearance 

Referring to the proposal of the Board of Trade 
Committee on British Trade after the War to impose 
upon public bodies the obligation to purchase as far 
as possible only goods produced within the British 
Empire, thé President indicated that the Council 
viewed the suggestion unfavourably, as constituting 
an injustice to the ratepayers; judging by the report 
of the result of the Economic Conference at Paris, 
there is reason to hope that, at any rate, no more 
orders will go to Germany. 

The three technical papers which followed were 
all of interest and value, touching as they did upon 
subjects which closely concern the future prosperity 
of electricity supply. The development of the tur- 
bine to so remarkable a degree of efficiency and 
compactness has had the effect of transferring the 
attention of engineers to the problems of the boiler- 
house, and Mr. W. W. Lackie's paper on this sub- 
ject comes at a most opportune time; the more effi- 
cient utilisation of our stores of coal is one of the 
most urgent questions of the day. We look forward 
to far-reaching changes in this department of engi- 
Lackie 
discusses the subject in the light of present condi- 
tions and methods, the importance of obtaining 
from the coal a far greater proportion of its precious 
contents is rapidly gaining public appreciation. It 
cannot be denied that the combustion of coal in 
furnaces is an inherently wasteful process, and we 
hope that drastic reforms will be effected in this 


"connection. 


In his paper on the generation of electricity on a 
small scale versws bulk supplv, Mr. Harry S. Ellis 
draws attention again to the question which has 
recently been brought so prominently before the 
industry in the I.E.E. discussions. and indirectly by 
the Board of Trade circular. Mr. Ellis holds the 
balance fairlv between the two aspects of the ques- 
tion, but allows it to appear that he personally 
favours the independent station; as he points out, 
his Committee refused an offer of the North-East 
Coast svstem to supply South Shields in bulk some 
years ago, and the results have been entirely satis- 
factorv." Yet he keeps the door open for the 
reverse conclusion by suggesting that the linking- 
up of large undertakings. might reduce costs, and 
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holds that the present chaotic state of electricity 
supply in this country calls for thorough investiga- 
tion by a committee of members of the I. M. E. A., 
with power to co-opt members of other scientific 
Societies, such as the Institution of Electrical Engi- 
neers, the Institute of Chemistry," &c.—a remark 
full of significance. 

Mr. W. T. Kerr's paper on the application of 
electricity to agricultural purposes deals with a sub- 
ject which should command the attention of supply 
engineers in. rural districts; the author points out 
that it has been extensively developed abroad, and 
proves from his own experience that it can be 
made a profitable enterprise. Not only the adoption 
of electric light and power on the farm, but also 
the use of electricity for intensifying agriculture, is 
of great promise; the latter would probably not con- 
stitute a heavy load, but it would greatly assist the 
demand for the former. -We hope to deal with 
these subjects more fully in later issues. 


THE FUTURE OF THE ALUMINIUM 
INDUSTRY. 


THE question of the future of the aluminium industry 
has just been raised in France, almost simultaneously 
with the annual meeting of the principal company 
in Switzerland that is engaged in this particular 
branch, although no direct connection exists be- 
tween the two events. Nevertheless, it will not be 
without interest to hear what the Paris newspaper 
L'Information has to say on the problem as it 
affects the Allied nations. In the first place, it is 
submitted that, as in the military situation, so 
in the economic field should France show capa- 
bility of initiative and energy, and that the country 
must fulfil the duty of closing to Germany the mar- 
ket for raw materials when France has almost a 
monopoly of these, as in the case of bauxite. The 
chief producing countries of bauxite are few. Ger- 
many only possesses the deposits in Hessen-Nassau, 
the quality of the mineral being declared to be more 
than problematical. It is true that Austria is able 
to furnish the former with supplies of the raw 
material from the deposits at Neustadt, in Styria and 
Carniola, and for that matter Germany has received 
supplies through the Dalmatian port of Almissa 
from the products extracted at Prechora. But the 
Austro-German deposits on the whole only repre- 
sent a mediocre quantity for a great industry whose 
future is of such an encouraging character. 

The allied countries, on the other hand, are parti- 
cularly well favoured with deposits of raw materials. 
Great Britain works the advantageous bauxites at 
Straim, in the County of Antrim, and those at Glen- 
ravel, which afford large supplies to the works of 
the British Aluminium Co. The French minerals are 
of a clearly superior quality, and, at the same time, 
are abundant in comparison with the resources of 
their rivals in the East and their friends in the 
North. Thus, the minerals furnished by the Bouches 
du Rhone and the Var are of specially high quality. 
and the output is claimed to form two-thirds of the 
production in Europe. In addition, the Italians have 
discovered deposits in the Abruzzi which are not to 
be despised. If we now take into consideration the 
state of the industry in 1913, the French production 
of aluminium 1s returned at 18,000 tons, that of 
Great Britain (including works erected in Norway) 
10.000 tons, and Italy 2,000 tons to 3,000 tons, 
whilst Germanv turned out 7,500 tons, Austria 7,000 
tons, and Switzerland 7.500 tons. The figures for 
the last three countries make a total of 22.000 tons, 
but the statistics issued by the Frankfort metal com- 
panies at the end of July. 1014. only recorded a total 
of 12,000 tons for these three countries combined. 


Leaving, however, this discrepancy on one side, and 
accepting the considerably higher French figures as 
being correct, we find the French newspaper—which 
states that the Neuhausen Aluminium Industry Co. 
is essentially a German firm whose Austrian works 
have been purchased by Germany—placing the 
Teutons in possession of 22,000 tons of aluminium 
per annum on the outbreak of hostilities, as com- 
pared with a combined quantity of 28,000 tons for 
Great Britain and France, together with 3,000 tons 
in the case of Italy. Such a large output on the 
part of Germany and Austria was only possible 
through its having been possible to import bauxite 
from France to assist in meeting their own totally 
inadequate resources, and in this respect the French 
newspaper clearly implies that the output of the 
Neuhausen company is controlled by Germany. 

We now come to a little interesting history. The 
Germans, it appears, sought to monopolise the 
French bauxite deposits, in the same way as they 
endeavoured to secure possession of the iron ore 
resources. With this object in view, they first 
fcrmed the Société de l'Aluminium Francais, which 
started works at Saint Louis du Rhone for the refin- 
ing of alumina, and which is asserted to be merely 
a branch of the Neuhausen company. But the 
former arrived on the scene too late, as the prin- 
cipal deposits were already in the hands of the metal. 
lurgical M aden making 'aluminium (Alais and 
Camargue, Froges, and the Métallurgique des 
Pyrénées), or in those of the French extracting com- 
panies (Union des Bauxites, Bauxites de France, 
Lecesne and Cie, &c.). Under these circumstances, 
the voracious appetite of the Teutons had to be oon- 
tent with poor nourishment. They acquired, for 
instance, mineral deposits at Thoronet (Var). which 
were so unsatisfactory that 10,000 tons had to be 
left at the Luc railway station, whilst the Cabasse 
minerals appeared to be so silicious that the motor 
lorries purchased for transporting them had to be 
put into the garages. .The deposits at Vins caused 
the same disappointment, and although more fortu- 
nate results were obtained at Mazangues, the 
minerals were also greatly silicious. But these 
failures did not deter the Germans, who then re- 
solved to purchase deposits which were already 
known and appreciated. Nine-tenths of the share 
capital of the Bauxites de France were secured, and 
the success of the scheme was celebrated in July, 
I914, by the substitution of three Germans for three 
French directors on the Board. But the company 
was subsequently placed under sequestration, and 
although it has since been sought to replace the 
Teutons by Swiss representatives, the attempted 
deception was discovered. Now a new scheme 
appears to have been adopted to overcome the difh- 
culties. This has taken the form of the announce- 
ment made by a new Norwegian company that the 
bauxites from the South of France would no longer 
be sent to Germany, but would be treated by the 
company in Scandinavia. Without suspecting the 
intentions of the company, the French newspaper 
pertinently asks whether the Neuhausen company 
is not at the back of it, apprehending a shortage of 
minerals for its furnaces in the event of the French 
Government ultimately prohibiting the export oí 
bauxites to enemy countries after the war. The 
newspaper concludes by stating that it is quite 
obvious that the French would henceforth no longer 
permit the Germans to compete with them with 
their own (the French) products, and that the Euro. 
pean manufacture of aluminium must be reserved 
for the allied countries. 

It is evident from the foregoing that our French 
contemporary considers, as, indeed, it states. that 
the Neuhausen company is essentially a German 
firm, especially as the French Government deemec 
it necessary to sequestrate the company's works at 
Marseilles some time ago. As to the assertion that 
the company's Austrian works have been purchased 


— mm———————————————————X"——--À""—-—A—"————A———————A—A————8—5——-——-—— Y 


vol. 78. No. 2,013, JUNE 23, 1916.] 


THE ELECTRICAL REVIEW. 


695 


by the Germans, no confirmation of this statement 
was contained in the annual report for 1914, nor is 
any reference made in the report for 1915 to any 
transfer having taken place. It, however, naturally 
follows that the production of the Austrian works 
would be used by the Central European Powers, 
together with that of the Neuhausen Co.'s works 
in Germany, at Goldschmied-Trotha, and the new 
Martinswerk, near Cologne. Indeed, Col. Naville, 
addressing the shareholders at the meeting held at 
Zurich on May 6th, stated that the company had 
succeeded in securing extensive bauxite mines in 
Hungary, and the raw materials were being trans- 
ported to Goldschmieden and the new Martinswerk. 
Under these circumstances, the chairman's fresh 
denial of the assertion that the company is covertly 
German—the statement that the majority of the 
capital is held in Swiss hands, and the majority of 
the directors and managers have been Swiss since 


the formation of the company—will not dispel the 


fact that a large portion of the company’s total pro- 
duction from its German and Austrian works is pass- 
ing into the hands of the Central Powers for use 
against Great Britain and her Allies. It would be 
of interest in this connection to learn the exact 
amount represented by the shares which have been 
returned to Switzerland since the outbreak of the 
war, as the Zurich correspondent of the German 
Voss. Zeitung reported at the end of April that 
large amounts " had flown back. The expression 
of our French contemporary that the French sup- 
plies of raw material should be wholly reserved for 
France and her Allies in the future, as well as at 
present, will consequently be reciprocated by the 
allied nations. 


THE position of the red metal con- 
tinues the subject of considerable 
interest, despite the fact that specu- 
lation on this side has remained 
entirely at a standstill, in view of the prohibition in 
force under the Defence of the Realm Act. The 
sensitive state of the market may be gauged from 
the fact that, although dealings in warrant metal 
have for weeks past been virtually absent, prices 
have again fallen heavily, and to a much greater 
extent than in refined copper. The price for near 
delivery has now dropped to about £103, this com- 
paring with £145, the highest touched this year, 
while American fine copper, which reached as high 
as £155 some time back, stands in the neighbour- 
hood of £140. | 

That the latter shows more resistance is, of 
course, due to the control exercised by American 
producers, whose output is sold far ahead, thus 
encouraging them in keeping their terms at a high 
level as long as possible, or until they feel the neces- 
sity of competing more íreely for new orders. 
Signs of weakness in the general outlook have, 
however, not been wanting, since the demand has 


The Copper 
Position. 


come to a halt in all directions, even in connec- . 


tion with munition work. As to whether the 
demand in the latter respect will reassert itself again 
tc any important extent in the near future seems 
very doubtful, for it is understood that war needs 
have been already well covered up to the end of 
this year. There is, therefore, a strong suspicion 
that no great revival of buying will be witnessed 
this vear, while American industrial requirements, 
though still very heavy, have of late shown distinct 
evidences of falling off. Moreover, there is not 
much doubt that American consumers have pur- 
chased far ahead of their needs, and are now getting 
copper which is not actually wanted, judging from 
the reported resales effected lately on the part of 
some manufacturers. These resales, coupled with 
the second-hand parcels held speculatively now 
coming on the market, have naturally enough made 
themselves felt. 


This factor appears to be under-rated by pro- 
ducers who, as a matter of fact, still profess in® 
difference in the hope of being able to hold the 
market, or, at least, to protect it against any further 
serious fall. In the legitimate trade there is no 
confidence in the stability of the market, consumers 
generally being of opinion that it is only a matter 
of time when producers will be compelled to stimu- 
late new business at considerable concessions. This 
view is based on the contention that the United 
States refinery capacity has now been very fully 
raised to the height of the huge mine and smelters’ 
output. The refinery production is already esti- 
mated at about 90,000 tons a month, which should 
leave a very fair surplus over current requirements 
after making allowance for exports at the rate of 
25,000 tons, which is well above the average 
recorded so far this year. 

It may be remarked that the American exports 
during the first four months of this year varied be- 
tween about 20,600 and 26,300 tons, and fell last 
month to 14,700 tons, in spite of rather easier 
freight conditions. Metal for early delivery 1s 
getting a little more plentiful, and producers out- 
side the United States have, too, rather more to 
spare than seemed likely @nly a few weeks ago, 
and they are somewhat anxious to push business 
since the aspect of the market has been entirelv 
changed. On the other hand, consumers resolutelv 
refrain from buying beyond their early needs. Ware- 
house stocks on this side are stil very small, but 
they have latelv increased somewhat and the prob- 
ability is that they will go on increasing. 


A REMARKABLE decision was re- 


What is cently given in the Federal High 

an Engine - Court of Australia, which may have 
driver"? . very far-reaching effects. The im- 
portance of the case is due to the 

system which prevails in the Commonwealth, 


according to which the rates of wages for the dif- 
ferent classes of labour are fixed by the Courts. 
In the present instance, an appeal was lodged 
against a decision of the Melbourne Court of Petty 
Sessions, which refused to allow a claim preferred 
by the Federated Engine-drivers’ and Firemen’s 
Association that the driver of an electric crane 
should be regarded and paid as an engine-driver. 
The Chief Justice said that the power of the electric 
motor was regulated “‘by pressing a button," 
whilst that of a steam crane was controlled by 
operating a valve; the difference in the simplicity, 
or difficulty, of the operation performed by the 
person in charge of the crane made no difference in 
its character, and therefore the decision of the lower 
court was reversed. 

This decision appears to us to show an extra- 
ordinary lack of appreciation of the fundamental 
difference which exists between the vocation of an 
engine-driver and that of the user of an electric 
motor; the former is a trained man, whereas any- 
body can operate an electric motor without previous 
experience, that being one of its most valuable 
characteristics. What the decision means to em- 
ployers in Australia may be gathered from the fact 
that every man who drives an electric crane, hoist, 
tramcar, pump, or any other appliance will in future 
have to be designated as an engine-driver and paid 
according to the wages award in force—and engine- 
drivers are now demanding an award of no less than 
12s. 8d. per day from the Federal Arbitration Court, 
which, from previous decisions, appears to be dis- 
posed to grant anything that Labour asks for. If 
technical evidence had been produced, the Court 
could not possibly have arrived at so absurd a deci- 
sion, and we do not know why the employers con- 
cerned failed to call such evidence; perhaps thev 
thought the truth was obvious, even to a judge. 
Unfortunately, the decision cannot be revised ex- 
cept by appeal to the Privy Council in London. 
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. SILVANUS PHILLIPS THOMPSON: AN APPRECIATION. 


THE sudden death of Prof. Silvanus Thompson deprives the 
scientific and literary world of a charming personality and 
a man of great and diversified talents. 

To many thousands of his students, aud to the electrica! 
profession, his loss will come as a shock and surprise of 
which they had no warning ;, but to his intimate friends it 
had become increasingly apparent during the last few 
months, that his health and strength were suffering severely 
from the long-continued strain of his work at Finsbury, 
and the many anxieties which the war had brought to him 
in an especial manner. 

Silvanus Phillips Thompson was of Quaker descent and 


upbringing, and one of the best-known members of the 


Society of Friends, whose principles and influence have had 
such an enormous effect on the social and religious life of 
this country, although in mere numbers they have ulways 
been insignificant. 
His public life 
commenced when 
he became Pro- 
fessor of Experi- 
mental Physics at 
University College, 
Bristol, in 1878, 
very soon after the 
conclusion of his 
student days which 
had given great 
promise of a dis- 
tinguished scienti- 
fic and literary 
career. 

lndeed, it was 
this special com- 
bination of scien- 
tific ability and 
literary charm 
which gave him 
80 prominent a 
place among bis 
contemporaries, 
and he was almost 
as well known in 
the sphere of 
literature asin that 


In the early days 
of electrical engi- 
neering, Thomp- 
son, then quite 
a young man. 
achieved a fore- 
most place as a 
scientific expert, 
and bis early re- 
moval to London to 
become Principal 
and Professor of 
Applied Physics 
and Electrical En- 
gineering at the 
City and Guilds College, Finsbury, gave him a large 
field of influence, of which he made full use. Electrical 
science had then scarcely emerged as a distinct branch 
of engineering, and Thompson was one of a very few 
brilliant young men who grasped a unique opportunity 
to establish its principles on a thoroughly scientific founda- 
tion, a work shared in by Profs. Ayrton and Perry. both of 
whom were connected with the foundation of the Finsbury 
Technical College. Thompson laboured unceasingly in this 
work in lectures to London audiences, and by means of 
books and papers which had a world-wide circulation. In 
those days Finsbury was almost the only place in London 
where instruction in electrical engineering could be obtained 
by evening students, and the college was crowded with 
young men attracted by lectures of rare lucidity and fascina- 


Elliott & Fry,] 


Pror. S. P. THOMPSON, F. R. S. 


tion, while the publication of his Elementary Lessons in 
Electricity and Magnetism,” and subsequently a treatise 
on 'Dynamo-Electric Machinery," established his fame 
both at home and abroad as a brilliant teacher, 
writer, and man of science, resembling in very many 
ways Prof. John Tyndall, whose student he was. Prof. 
Thompson’s numerous books, papers, and published lectures 
are, in fact, so well known to electrical engineers, that it is 
hardly necessary to deal with them in detail here, and their 
great value has long been recognised by the electrical engi- 
neering world. It is, therefore, rather to his work in other 
fields that this brief memoir is concerned, since this is, 
perhaps, not so widely known, although it probably forms 
the greater portion of his life-work. 

To his artistic instinct experimental work on light appealed 
with especial force, and it always remained a dominant 
attraction. His 
knowledge of this 
branch of science, 
in fact, was quite 
as encyclopedic 
as in the electrical 
field, and one could 
go to him, as I 
often did, with 
some perplexing 
question, perhaps 
on polarisation 
phenomena, or an 
allied topic, sad 
find in him a mine 
of information. 
Form and colour 
especially appealed 
to him, and he 
revelled in the 
gorgeous displays 
which this kind 
of work afforded, 
and to which be 
contributed many 
new and original 
experiments and 
ideas. His many 
contributions in 
this field include 
a brilliant course 
of Christmas lec- 
tures, at the Royal 
Institution, on 
„Light, Visible 
and Invisible,’ 
afterwards pub- 
lished in book 
form; and, more 
recently, a trans- 
lation of Huygens $ 
famous Treatise on 
London. Light, and the 

theory of double 
i: refraction, a special 
contribution to the Optical Society on the occasion of its 
highly successful Congress in London a few years ago. 
when Thompson was President and moving spirit. 

As a member of the Spectacle Makers’ Co. he gave much 
time and thought to the diffusion of scientific knowledge 
among opticians, and was one of the recognised experts of 
this ancient City company. 

In another field, that of magnetism, he was distin- 
guished by his literary researches in connection with 
Gilbert's great work. De Magnete," the writings of Petras 
Peregrinus, and the history of compass cards, which latter 
formed the subject matter of a course of lectures delivered 
at University College last year. He also wrote an instruc 
tive technical work on the electromagnet, based on a special 
course of lectures delivered at Finsbury. 
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Biography had a great fascination for him, as his 
admirable Life of Faraday shows, but the chief work in 
this field is undoubtedly his Life of Lord Kelvin. 
‘His distinguished subject took a keen interest in this 
work, and indeed for some time they met each week for an 
hour or so to talk over Lord Kelvin’s earlier days. Unfor- 
tunately, Kelvin died before much progress had been made, 
and although this was a severe blow to his biographer, 
he redoubled his efforts, and in a year or so completed: his 
great task and his most considerable literary achievement. 
'T hompson's linguistic powers also were of a high order, and 
electrical engineers will remember well his Italian oration 
in memory of Volta, while physicists will recall his services 
as foreign secretary of the Physical Society of London, of 
which body he was also president, and his lecture, delivered 
in German, in Berlin on the life of Faraday. 

In addition to his natural gifts, Thompson was a most 
strenuous worker, and a holiday for him was merely freedom 
from routine work, and a change of scene to begin some 
long-cherished project, or to complete another already 
outlined in his pocket-book. No one was more industrious 
on holidays than he, and during each summer he invariably 
added considerably to his collection of water-colour sketches 
of Alpine scenery or of some favourite haunt nearer home, 
which later found their way to the Alpine Club, and 
occasionally to the Royal Academy. 

His temperament, in fact, was such that he needed few 
relaxations, but one of these during the winter was the 
monthly meeting of a small coterie of distinguished literary 
and scientific men, the Sette of Odd Volumes, a dining 
club of which he was a prominent member and past 
president, and to the interesting proceedings of which he 
was a frequent contributor. Many honours and distinctions 
fell to him both at home and abroad, and he filled the 
presidential chairs of many scientific and professional 
societies with distinction, tact, and skill. 

He was a Fellow of the Royal Society, of long standing, 
and took an active part in its work, especially in connection 
with the catalogue of scientific papers. In recent years he 
was elected a member of the Athenaeum, in recognition of 
his distinguished career. è 

His death removes from our midst a great teacher and 
man of science, with rare gifts of thought and expression, 
which have been freely given to his day and generation. 


E. G. COKER. 


Following upon the cremation, which took place at 
Golder’s Green, a special meeting was held at the Society of 
Friends’ Meeting House in St. Martin's Lane, W.C., on 
Friday afternoon. The proceedings were of a most 
impressive character, and will be remembered for their 
remarkable simplicity and true sincerity. In addition to 
the widow and family mourners, and many members of the 
Society with whom the late Professor had been a fellow 
worshipper, as well as a profoundly respected teacher in 
spiritual things, there were present men of eminence in all 
chose departments of activity—scientific, educational, 
literary—upon which the deceased had left the impress of 
his intellect and influence. These included the following :— 


Sir J. J. Thomson, Sir A. B. Kempe, Sir W. Crookes, and 
Prof. W. B. Hardy, representing the Royal Society. 

Col, E. H. Hille (Royal Institution). 

Sir Alexander Pedler (British Science Guild). 

Mr. C. Hawksley (Institution of Civil Engineers). 

Sir H. Trueman Wood (Royal Society of Arts), 

Sir Ernest Clarke (Sette of Odd Volumes), 

Prof. A. Schuster (British Association). 

Mr, C. P. Sparks and Mr. P. F. Rowell (Institution of Electrical 
Engineers). 

Mr. W. J. Tennant (Junior Institation of Engineers), | 

Dr. R. Mullineux Walmeley (Northampton Polytechnic Institute). 

Dr. Gregory Foster, Prof, Carey Foster, and Prof. E. G. Coker 
(Uuiversity College). 

Mr. E. B. Knobel (Royal Astronomical Society). 

Mr. Eccles (Physical Society). 

Mr. W. T. Dunn (Iustitution of Gas Engineers). 

Mr. F. 8. Spiers (Faraday Society). 

Mr. A. G. Temple (Director of the Art Gallery, Corporation of 
London). 

Prof. G. T. Morgan and Prof. Margetson, both of Finsbury 
Technical College. 

Mr. Howgrave Graham and Mr. C. R. Darling (the late pro- 
fessor's assistante), also Mr. Abell, his lecture assistant. 

Prof. Dalby, Dean of the C. T. C., and formerly of Finsbury. 


Sir John Gavey, Sir J. A. Ewing, Sir J. Mackenzie Davidson, 
Sir G. Beilbg, Sir W. F. Barrett, Sir John Snell, Prof. John 
Perry, Col. R. E. Crompton, Dr. C. V. Drysdale, Mr. Chas. 
Bright, Mr. C. H. Wordingham, Mr. J. E. Kingsbury, Prof, 
Baily, Dr. Russell, Mr. Gerald Stoney, Mr. W. R. Cooper, Mr. 

; W. P. Thompson (of Liverpool), and mang others. 

“At the beginning of the meeting it was intimated that 
the Society of Friends had no set order of service for such 
occasions, and it remained for those present to lead the 
meeting, either in devotion or by speech, as they were 
moved so to do. Several Friends spoke in fitting terms and 
tones of reverence and solemnity of the earnestness and 
tenacity with which Prof. Thompson had to the last clung 
to the same simple religious faith with which he had 
commenced his career of brilliance, referring also to his 
spirit of humility, which made no task too mean or small 
which might bring honour to religion or assist those who 
worshipped with him or who eat under his religious teaching. 


The temptation of intellectual pursuits had not lured him 


into beliefs that religion and science were irreconcilable. 


CONTROL GEAR FOR DIRECT-CURRENT 
MOTORS. 


By E. F. BUTLER. 


THE subject of control gear does not always receive the 
amount of attention it deserves, and very little information 
on the subject, as the result of actual operating experience, 
has been published. The control gear is often the weak 
point in installations otherwise well laid ont. This may be 
due to a number of reasons. In some instances quota- 
tions are given for the motor only, and when the pros- 
pective purchaser finds out that he must pay for a starter in 
addition, he buys the cheapest form obtainable. In other 
cases the seller, either for fear of losing an order, or, possibly, 
ignorant of the various types of control gear which are 
available for every conceivable purpose, cuts down the price 
to its lowest, and supplies one of the old-fashioned forms of 
starter. In many instances this has failed to give satis- 
faction, and created a prejudice against electric driving. 

In a paper given by the writer before the Junior Institu- 
tion of Engineers, on February 27th, 1914, an analysis of 
100 breakdowns connected with electric motors was given. 
It was found that 38 per cent. were on motors, and 62 per 
cent. on the control gear, starters alone accounting for 
28 per cent. of the whole. "This is confirmed by Mr. A. P. 
Drake (Proceedings of the Association of Mining Electrical 
Engineers, Vol. III, page 458) : ** The unsatisfactory design 
of starting switches and controllers, together with the 
careless way in which they are frequently handled, accounts 
for about 25 per cent. of the troubles that occur in motor 
driving." 

The negiect of suitable control gear is not confined to 
the commercial side, which we may charitably suppose to be 
ignorant.of these matters. This is evident from a specifica- 
tion, lesa than three months old, before the writer at this 
moment. It emanates from the chief engineer of an im- 
portant power station. After describing the motor in great 
detail —bearings to be fitted with ring lubrication, armature 
to be slotted-core type, brushes to be of high quality carbon, 
&c.—it concludes: * Protected type starter with no- volt 
and overload release, ventilated grids and coils, also shunt 
regulator in series with fields for speed regulation." And 
this for the most important motor in the power house ! 
Fortunately, the importance of control gear is beginning to 
be recognised, and some public bodies now devote a separate 
specification to this item. 

The following remarks are not intended to be a treatise 
on the subject, but are written with the idea of bringing to 
notice some of the types which may often be used with 
advantage in place of the ordinary plain type, together with 
some notes on both good and bad features. 

The familiar type of starter will be dealt with first. As 
is well known, the arm moves over the contacts and cuts 
out the resistance inso doing. The no-volt coil is energised 
by being placed in series with the shunt field, and holds the 
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arm in the full-on position against the pull of a spring. A 
few turns of thick wire in series with the, armature form an 
overload coil which is intended to pull in a pivoted arm at a 
predetermined current, short-circuit the no-volt coil and 
retarn the arm to the off position. 

This type of starter is useful for getting small and medium 
size motors up to speed, and when well made and carefully 
handled will give good service for such purposes as it is 
suited for. The greatest objection to it is that it depends 
too much upon the human element. If the arm is moved 
too quickly, there is a danger of passing an excessive 
current through the armature, and possibly melting a fuse 
or opening & breaker which may shut down a group of 
motors. On the other hand, keeping the resistance in 
circuit too long results in overheating or burnt-out coils, 
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besides being wasteful of both time and energy. The writer 
recalls a steel works having some large rail and: girder 
straightening presses. For some reason these were fitted 
with plain shunt motors, which took a large current to get 
under way. The starter was made up of bare iron 
spirals, above the starting arm. The motor was protected 
by a cigcuit-breaker nearly a quarter of a mile away, and 
the job was to manipulate the starter-arm at the exact 
moment. If it was moved too quickly the breaker opened, 
necessitating a walk to the switchboard, while if it was not 
moved quickly enough, the last spirals got red hot, and 
could only be kept from burning out by vigorously blowing 
upon them. | 

The trouble most commonly met with in this type of 
starter is the burning of the contacts, caused by moving 
the arm on and off the first studs. This is particularly 
common in the printing trade, as it is necessary to inch 
the machine, or move it round a fraction of & revolution 
when making ready.“ 

It is also very usual with machine tools when setting 
work, particularly with lathes having four- jaw independent 
chucks. When the starter arm is moved on and off the 
first stud, the breaking of the starting current, together 
with the self-induction of the shunt fields, sets up a 
destructive arc, which rapidly burns up the contacts, and 
renders the starter useless. When the motor is connected 
across the outers of a three-wire system, and the starter 
cover is earthed, as it should be, the arc often spreads to 
the cover, and causes a dead short-circuit, sometimes 
destroying the starter and burning the operator. In 
larger sizes trouble arises when starting up, due 
to the fact that as soon as the contact on 
the arm touches the first stud on the slate, the 
whole of the current passes through what is practically a 
line or point contact, and sticking or welding takes place. 
This cannot happen with a carbon contact on the arm, but 
a good deal of pitting and burning away is noticeabie. Of 
course, this trouble can be got over if the attendant can be 
induced to get the arm full on the first step and close the 
double-pole switch afterwards ; but this is usually asking too 
much. When starters of this description are met with, and 
it is not possible to replace them by a more suitable type, 
the fault can be got over by connecting the end of the 
resistance coil which is first cut out, to the starter arm, thus 
doing away with the off position altogether, and passing 
current through the armature as soon as the double-pole 
switch is closed. While this certainly gets over the trouble, 
it may introduce another, for if the current be interrupted 
and the arm flies back, the motor may run with all the 
resistance in when the supply is resumed. However, the 
author has not hitherto come across any trouble from this 
cause. 

Whilst dealing with the ordinary type of starter, some con- 
structional details, both good und bad, may be mentioned. 

The usual internal connections are well known, and it will 
be noticed that as the resistance is cut out of the armature 


it is re-inserted in the shunt field. There is no particular 
objection to this, but it can be obviated in several ways, if 
necessary. A common method is to fit a small button 
contact under the last main contact, so as to short-circuit 
the starting resistance on the last step. Sometimes the 
inner end of the no-volt coil is connected to ita iron core, 
which has the same effect. This method has the advantage 


that there is only one end of the coil to break off—namely, 


the outer end, which can be connected up again without 
re-winding the ooil. 

In good-class work it is usual to fit a brass quadrant 
with a small contact on the arm, so that the shunt circuit 
is independent of the starting resistance. It may be men- 
tioned, in passing, that a good many no-volt coils are too 
weak, and the starter arm has a weak spring. If the 
contacts get very smooth, there is not sufficient friction to 
hold the arm up; if, on the other hand, the contacta get 
rough, the spring is not strong enough to return the arm 
to the off position. In fact, some makes of starters can 
almost be divided into two classes—those that won't stop 
on, and those that won't come off. 

It would be an advautage if the tension of the spring 
were adjustable, and if a small brass set-screw and back-nut 
were fitted to the keeper of the no-volt coil to prevent 
sticking. Coming now to the overload coil, the usual source 
of weakness is the contacts. A very common form is 
shown at A, fig. 1. The trouble generally met with 
is the wedging of the contacts after they have pulled in. 
When the motor is next started, the no-volt coil is short. 
circuited, and the arm will not hold up. It is tied up with 
a piece of string, which is usually forgotten when the motor 
is stopped. 

Next time the switch is closed, the arm still being tied 
up, the fuses are blown and the double-pole switch probably 
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FIG. 2. 


damaged. The owner remerks: Electric driving is a great 
convenience ; it is a pity it is so unreliable.” Improved 
forms of contacts are shown at B and c, fig. 1, the firs 
being a circular disk pivoted underneath, which makes 
contact with the lower portion of the two studs; the 
second consists of a short piece of round brass with 1 
broadly-tapered end, which does not become wedged. 
In order to comply with the Home Office regulations, it 
ig sometimes necessary to arrange to shut down a motor 
from a distance. When a starter of the ordinary type i5 
fitted, it is usual to run a pair of wires from the terminals 
of the no-volt coil to the point of control, and fix a push or 
switch, the closing of which short-circuits this coil, or, more 
correctly, more or less shunts it. The best that can be 
said for this arrangement is that it works—sometimes. Rr 
a simple re-arrangement of connections a much more re 
liable and satisfactory method is possible. Fig. 2 shows a 
two-way switch without an off position. When the top 
contact only is made. the no-volt coil is in circuit as usual. 
In the next position this coil is short-circuited, while in the 
final position, one lead to the coil is disconnected." - 
Another method of connecting the no-volt coil is some- 
times used when a separate regulator is used for the shunt 
field. In this case the coil is made independent of the 
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shunt field by being placed in series with a resistance 
directly across the mains. This obviates a common source 
of trouble—namely, the dropping back of the starter 
arm, due to the weakening of the holding-up coil. 

When so connected, the overload acts by breaking the 
circuit of the no-volt coil, and to stop the motor from a 
distance the required number of switches are placed in 
series and normally make contact. 


BAKING OVENS. 


Arising out of these two examples, 
it may be noted that in dealing 
with problems involving the opening 
or interrupting of a circuit by 
means of magnetic switches or automatic 
control, it will usually be found much 
more satisfactory to positively open the 
control circuit than to shunt it more or 
less. With any length of wiring, and a 
nuniber of dirty or oxidised contacta, it 
is easy to have a resistance equal to that 
of the coil it is intended to short- 
circuit. 

Emergency stops may not be used 
for a long time, but when they are 
needed they are usually needed very 
badly, and should be reliable and posi- 
tive in action. 

The contacts on the slate should be 
renewable from the front in all excepting 
the smallest sizes. One make in par- 
ticular should be avoided; it has seg- 
ments held on by countersunk screws 
passing through the slate and holding 
the connections on the back. Coun- 
tersunk screws make it easier to clean 
the segments, but round-headed ones 
enable the segments to be reversed, 
and both sides used. The contacts on 
the starter arm should also be easily 
renewable. For small currents a plain 


brass or copper strip is quite suitable, backed up by 


a strip of spring steel. 
(To be continued.) 


Patent Restored.—An order has been made restoring 
Letters Patent No. 17,026, of 1907, granted to Wm. Reavell and 
Reavell & Co., Ltd, for "Improvement in mechanism for con- 
verting rotary into reciproosting motion, applicable to pumps, 
compressors, and other machinery." 


* Switch positions are indicated on right of diagram. 


` — 


AN ELECTRIC RESTAURANT AT 
GOLDER'S GREEN, N.W. 


By the courtesy of Mr. B. G. Drummond, engineer and 
manager of the Hendon Electric Supply Co., Ltd., we were 
enab'ed to inapect a new restaurant which has been opened 
at Golder's Green, and has been equipned with electric 
cooking apparatus, The restaurant is 
known as The Refectory,” and is 
tastefully fitted and furnished in a style in 
keeping with it& name ; and judging by 
the savoury odour &nd appearance of the 
dishes in course of preparation at the time 
of our visit, the traditions of the monastic 
order with regard to “ living well" as an 
aid to leading a good life, are no less faith- 
fully reflected in the cuisine. Theenter- 
rise is conducted by The Company of 
lectric Caterers, Ltd , which was formed 
early this year for the purpose by local 
residents, and the electrical equipment was 
installed at firet on experimental lines ; 
the establishment has now been running 
for about three months, and the results 
obtained have been so successfal that 
the installation has been made permanent. 
The confidence of the promoters in 
their venture is indicated by the title 
which they have adopted, and we trust 
that, as a result of the experience gained 
in this well-known suburb, their opera- 
tions will be extended to other districts. 
The cooking apparatus was supplied 
by the Falkirk Iron Oo., Ltd., its main 


ROASTING OVENS, GRILL, AND TOASTER. 


features including two large roasting ovens, two grilling 
and toasting apparatus, a hot cupboard and carving table, 
two pastry-baking ovens, a girdle plate, and sundry coffee 
and hot-water urns, milk boiler, &c., each provided with 
three-heat regulation. The roasting ovens, the meat grill, 
and the hot cupboard are loaded to 5 Kw. each, the pastry 
ovens to 4 Kw. each, and the other apparatus to 2 and 3 Kw. 
each; they are controlled by Diamond H“ switches with 
indicators and pilot lights. The toaster (3 Kw.) and grill 
(5 KW.) are fitted with convenient devices for regulating the 
distance of the food from the heating elements. The carving 
table is fitted with two vegetable trays, two carving trays, 
and two gravy wells, and, with the hot cupboard beneath 
it, has given great satisfaction to the kitchen staff. 
D 
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All the apparatus is controlled with ironclad Henley 


switches and double-pole fuses, and the wiring is carried out 
in screwed tubing, with flexible metallic tubing as a protec- 
tion to the leads entering the cooking apparatus. All the 
appliances are operated on single-phase circuits, but the 
general supply is three-phase ; maximum-demand indicators 
are installed, for observational purposes only, and Ferranti 
meters, on each phase. 


In the pastry kitchen, besides the pastry ovens, there is | 


a girdle plate loaded to 3 xw., which is in great demand 
for the baking of Scotch scones. "The pastry ovens, which 
are loaded with 4 Kw. each, are of a new and special design 
to meet the requirements of the purchasers, having each four 
heaters, disposed horizontally at the top and bottom of the 
oven and under the two intermediate shelves, so that in cach 
compartment both top and bottom heat is provided ; this 
arrangement has been found very satisfactory. There are 
two hot-water urns in the lounge, loaded to 3 Kw. The 
coffee urn above mentioned is rated at 2 Kw. 

We gathered from the chefs, in both the kitchen and tbe 
pastry department, that the electric cooking apparatus 
gave them great satisfaction, with the one exception that 
the upward radiation from a coke fire for grilling was 
preferred to the downward radiation of the electric griller ; 
but that may be a question of taste rather than an actual 
defect in the system. 

'l'he complete cooking installation is more than sufficient 
to cater for the accommodation provided, namely, 130 to 
150 persons, in addition to a large output of pastry and 
confectionery for sale across the counters. 

It is interesting to note that none of the staff had any 
previous experience with electrical apparatus, but they had 
no difficulty in familiarising themselves with it in the space 
of a few days; in fact, the chefs expressed surprise that 
they so quickly adapted themselves to the most modern 
system of cooking. 

The general heating of the premises is provided for by 
means of Falco and luminous radiators, and ample 
arrangements are made both for ventilation and cooling the 
air by electric fans placed in suitable positions. 

The lighting-is effected with half-watt lamps throughout, 
and in the public rooms G.E.C. alabaster semi-indirect bowl 
fittings are used with excellent effect. 

In thanking Mr. Drummond and his assistants for afford- 


ing us facilities to. prepare this notice, we add our con- 


gratulations to them and to the Electric Caterers on their 
progressive policy, to which we wish every success. We 
understend that the Supply Co. will be pleased to receive 
visitors who wish to ingpect the installation. 


THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION, 1916.—1. 


THE annual meeting of the Association was opened yesterday 
at the. Institution of Electrical Engineers, with the presi- 
dential address delivered by Mr. A. C. Cramb, borough 
electrical engineer of Croydon. The morning session was 
afterwards devoted to the reading and discussion of a paper on 
“ Boiler-House Design and Operation," by Mr. W. W. Lackie, 
engineer and manager of the Glasgow Corporation Electricity 
Department. In the afternoon two papers were down for 
reading and discussion: The (ieneration of Electricity on 
a Small Scale or Bulk Supply,“ by Mr. H. S. Ellis, 
borough electrical engineer, Sonth Shields, and “The 
Application of Electricity to Agricultural Purposes,” by 
Mr. W. T. Kerr, city electrical engineer, Hereford. 

To-day the business meeting will take place, at which the 
report of the Council and that of the Electric Vehicle 
Committee will be presented. The following is an abstract 
of Mr. Cramb’s presidential address :— 


In attempting to look into the future of electric supply, Mr. 
Cramb said, one felt that in this, as in most other inatters, 


things would never be quite the same again. When the 
country settled down to peaceful times people would aim at 
and expect greater efficiency and progress in business, and 
ia co-operative action quicker and better results would be 
attained. The electrical industry needed in a greater degree 
the spirit of co-operation in furthering the expansion of its 
work for the benefit of the Empire aui of its own members. 
When one considered the need for progress in standardisation. 
in publicity, in the field of domestic heating and cooking. and 
ia the development of new lines of business, there could he 
little doubt that the future offered full scope for the energy 
of the Association. 

There could be little doubt in the mind of any member 
of the Association of the necessity for standard conditions 
of contract; it was necessary, therefore, that individuals 
should not press their own personal prejudices to the extent 
of preventing the establishment of conditions acceptable by 
the majority. If progress was to be made, the mature 
opinion of the majority must be loyally accepted. Municipal 
engineers had in the past enjoyed the privilege of makin: 
contracts in which the contractor had little voice, and no 
dcubt the settling of contracts in which both sides met on 
more equal terms might be somewhat disconcerting at first 
The Council had not yet received any report from the Associa- 
tion of Municipal Corporations regarding the contentious 
clauses of the model conditions referred to them for considera- 
tion by the Association nearly two years ago. In the 1nean- 
time, individual undertakings represented on the Association 
were 1 these conditions, and they had, he understand. 
been adopted by other representative bodies concerned. 

The Association was indebted to the British Electrical and 
Allied Manufacturers’ Association for their kindly offices in 
endeavouring to bring about a settlement of the outstanding 
differences between the Electrical Contractors“ Association 
and themselves in connection with the I.M.E.A. Bill. A joint 
meeting took place, and it was hoped that an agreement had 
been reached, but the terms, as on previous Occasions, Were 
not accepted by the Electrical Contractors’ Association. He 
wondered how long this policy of obstruction by a small 
section of the industry would be allowed to continue t 
seriously curtail the development of the business, not only of 
electric supply undertakings, but also of manufacturers and 
ccntractors. Even when contractors were guaranteed in the 
Bill that all wiring work, which would be greatly increas 
bs the passing of the Bill, was to be placed in their hands, 
that supply undertakings were to be limited to prices which 
contractors could safely underquote, and that increased busi- 
ness would be brought about through hire and hire-purchsee 
svetems in which there would be no bad debts, they still 
hesitated to join in a course which held the promise of a 
considerable expansion of profitable business. Parliament had 
already in a number of cases granted much greater powers 
than those asked for in the Bill, and the present state of 
affairs, in which one undertaking held powers to develop ita 
business which were denied to a neighbouring undertaking, 
was extremely illogical. The Association would at an oppor- 
tune time again press for the Bill. 

It had been the. aim of the Association to, effect an agree - 
ment equitable to the various Interests, but it might become 
necessary to adopt: a more active poliey, to create a greater 
dcsire for settlement. i i , a 

With regard to the Development Committee, the activity 
of which had been restricted by the war, the work of the 
Sub-Committee dealing with questions of electrical apparatus 
for cooking, heating, and other domestic requirements was 
urgent and important. There had been too much disjointed 
work in the production of cooking apparatus, and a co-opera- 
tive effort by manufacturers and supply authorities was 
urgent. There were many matters of detail, but of great m: 
portance to success, which actual ee bad demonstrated 
t» require consideration. The production of a suitable and 
reliable radiant heating unit in place of the usual hot-plate 
was a case in whieh the work of the committee should yieli 
good results. It was highly probable that valuable assistance 
could be tendered by the National Physical Laboratory in 
sclving certain problems connected with electric heating and 
ccoking. 1 958 

The Publicity Sub-Committee had been instructed to pre 
pare a complete scheme for the development of a pubbery 
organisation in this country. Several attempts had pre 
viously been made in this direction, but in all cases had 
ccased after a certain period. Undoubtedly the want of funds 
had been the main obstacle. A first essential of success wif 
the appointment of a thoroughly competent whole-time 
specialist in. publicity, who should give his entire attention te 
the running of such an undertaking. A more liberal spint 
of co-operation of the various interested parties was of Pe 
importance. The hanging up of the I.M.E.A. Bill—which 
contained provision for enabling local authorities to subscribe 
ty such an organisation—also continued to prevent Progress. 
The passing of the Summer-Time Act served to emphasis 
the courage and foresight of those undertakings which ha 
adopted the Norwich or some other system of standing and 
running charges for domestic purposes before the us ^ 
metal-tilament lamps became general. The advantage to the 
undertuking by the adoption of such a system, m maintaiping 
financial stability against the large drop in revenue resulting 
from the introduction of more economical lamps and other 
couses, far outweighed any objections. His own experien” 
in bringing before the householder the merits of electricit? 
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ELECTRICITY IN SMALL HOUSEHOLDS. 


— ——— — 


By W. B. SMITH, A. M. I. E. E. 


(Abstract of paper read before the GREENOCK ELECTRICAL 
i Society.) 
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given are for everything necessary to complete the installation 
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COST PER MONTH, SN 


general practice of adopting more expensive fittin 8. where. the 
Wiring is carried 1 jA j b 

To take a typical house 
five rooms and kitchen, 
to adopt might be as shown below. 
lamps should be 
account the colour of walls and f | 
cost of an installation of this size might be about £17 in wood 
casing, and about £23 in screwed tubing, while the annual 
bill for lighting would vary from £2 to £3. 


Rooms AND KrregEN. 


The candle power of the 
taking into 
rooms. The 


Position. No. c.p. Switches. Fittings. 
all l 50 1 l pendant (fancy shade), 
Dining-room 3 30 2 Rise and fall pendant 
. | (silk flounce). 
Drawing-room 4 30 2 Brackets or celling fixtures 
(fancy shades). 
Kitchen ] 50 1 Rise and fall pendant | 
(fancy shade). 
Scullery 1 16 1 Pendant (opal shade). 
Stairway l 16 2 2-way Pendant (fancy shade). 
Bathroom 1 30 1 Pendant (o shade). 
3 Bedrooms 9 30 3 Pendants ( ancy shades). 


| 1g in small houses 
the occupants, but from 
reenock elec- 
hat the lighting bills of 
‘domestic consumers bear Some relation to the size of the 
compiled from 
the average lighting bills of domestic Consumers in Greenock 


of electricity for lightin 


fig. 3 the variation from month 
amounts b 


cost of electric lighting per month varied from 58. 7d. 


daily use, 
the most Popular in being the electric iron, 
ccnsuming one-third to l 
tric kettle, with quick-boiling heating element to boil two 
Pints in less than ei 
cleaner. On the lighting rate of, say, 
mittent use of these “ small-current "' 
materially increase the electricity bill. 
use is made of them th 
the ''fixed-sum ” 


line in fig. 4 gives the average standing charges 

i m Greenock, while e average total 

electricity bill at id. per unit is shown by the dotted line 
e. 


The recent boom in electric 1 is undoubtedly due to 
the advent of a reliable electric fire giving radiant as 
as convected heat. 

12 ft. by 10 ft., 


in use, e 
the last eighteen mont 
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pardona should not be more than £4 10s. In a small house- 
old of three persons where the cooking is done by elec- 
tricity, and where electric heaters are used for occasional 
heating of rooms, the lighting costs 13d. and the heating and 
cooking about 33d., a total cost of 54d. per day in winter. 
For a day in summer the cost would obviously be much less. 
The average price paid for the whole supply works out at a 
little more than 1d. per unit. 

The annual cost of cooking, heating, and lighting by elec- 
tricity and coal from actual results in such a house was us 


follows : de d 
Electric lighting at 3d. per unit, 72d. per week 1 13 9 
Electric heating and cooking at 2d. per unit, 

ls. bid. per week 3 15 43 
Coal at Is. 34d. per cwt., 1s. llid. per week 5 010 


48. 04d. per week 10 9 114 


In Dumbreck, Glasgow, eight small villas of four, five, and 
six apartments, have been fitted with electrical appliances 
for lighting, heating, cooking, &c., and the cost of electricity 
per annuin for the vear ending May, 1915, was found to varv 
from £20 to £30 for each house. 

For a small dwelling, where no maidservant is kept, a 
total cost for electricity of £20, or even £30, per annum 
cannot be said to be excessive, considering the dirt and 
labour saved, and the usefulness of the whole arrangement. 
It might be argued that a large cooking and heating load 
would very materially raise the peak load of a power 
station without inuch advantage in increasing the general 
load factor of the station. Such, however, is not the case. 
In a town where in large tenement houses the tenants use 
electricity for lighting, heating, and cooking, although the 
total of the rated loads of 21 consumers in one block was 
110 kw., the maximum load on the service cables supplying 
the block was only 13.5 kw. In the case of the Glasgow villas 
mentioned above, the maximum demand on the distributor 
supplying the houses was 17 Kw., although the connected 
load totalled 80 Kw., giving a diversity factor of about 5. 

It has been shown in several towns that the domestic cook- 
ing and heating load comes on mainly at “ off-peak hours 
of the day, thereby tending to improve the load factor on the 
station, and assisting towards the cheaper cost of generation. 

Experience has already shown that the middle-class 
domestic consumer has been the first to adopt electric irons, 
kettles, &c., and it would seem that it is in the small house- 
hold where no servant, or at most one servant, is kept, that 
we may expect the pioneer work will be done in connection 
with domestic electric heating and cooking on a more coinpre- 
hensive scale. 


Total cost 


WAR ITEMS. 


Exports to China.—The '* London Gazette of June 20th 
contains a further list of N in China and Siam to whom 
exports may be consigned. 


Export Prohibitions.— Ihe London Gazette ’’ for June 
16th contains a further list of persons or bodies in Greece, 
Portugal, Spain, Netherlands, &c., with whom or which 
trading is prohibited. 


To be Wound-up.— Under the feline with the Enemy 
Act the Board of Trade has ordered the following to be 
wound up :— 

Standard Cable Manufacturing Co., Ltd., 18 and 19, Queen- 
hithe, London, E.C. Agents for cable manufacturers. Con- 
or Mr. J. S. Feather, 35, Great Tower Street, London, 


The Effect of the British '* Black List.“ — The correspon- 
dent of La Prensa at Valparaiso says: The trade war 
between the belligerent nations of Europe is assuming alarm- 
ing characteristics here. In virtue of a decision of the British 
Government, à ' Black List’ has been formulated consisting 
of Austrian and German business houses, with which no in- 
dustrialist, trader, or private member of the Entente 
Powers may have commercial dealings of anv kind whatso- 
ever. In this list there figure 14 firms domiciled in Chile, 
amongst the most important and best known in this market 
and whose business is connected with all Chilean products, 
but principally nitrate, as also with the Chilean import and 
export trade. The Black list’ comprises the following 
firms: Dante & Co., with offices at Santiago, Valparaiso and 
Antofagasta; Folsch & Co.; Gildemeister & Co.; Kurtrts; 
Walter: Winkelhagen & Co.: Ernesto Hans; Leopoldo Reitze; 
Schultz, R., & Co.; Slomann & Co.: Stubernauch & Co.; Wor- 
werk & Co.; Weber & Co. The effects of the British Govern- 
ment disposition above referred to are already being felt. The 
German nitrate company have closed down because British 
traders refuse to sell them sacks. Furthermore, the firm of 
Graham Rowe notified the Board of the Gatico Mining Co. 
(which is Chilean) that they would not supply them with coal 
or coke so long as Sr. Hutmann, manager of the German 
Bank, was a director. Sr. Hutinann resigned, but the prohi- 
bition of sale of coal still persists." — Review of the River Plate. 


Exemption Applications.—At a sitting of the Bispham 
Tribunal last week, application was made by the Blackpool 
and Fleetwood Tramroad Oo. for the exemption of 19 eu. 
ployés, including inspectors, cash clerks, a wireman, an engi- 
neer and engine tester, a feeder repairer, and motormen. 
Mr. J. Cameron (manager) said he was short of 50 wen, and 
had put some conductors on as drivers, replacing thein with 
22 women. In the power house, where 28 men were for- 
inerly employed, there were now only 10 men, five being ot 
military age and appealed for, and the rest being over age. lu 


. 1914, 73 men were employed, and 31 enlisted direct, and 


there were only 29 left. The exeinptions asked for were the 
minimum. Exemptions were granted in every case—12 men 
39 years old and over receiving conditional exemption, the 
remaining seven, who were under 36, being exempted until 
September Ist. 

At Rochdale, an appeal by Mr. G. I.. Adamson for an elec- 
tric wireman, aged 22, was disallowed. It was stated that 
the man was on work directly affecting Government contracts. 
The firm had lost 50 per cent. of their men. 

At Warrington, last Friday, an electrical contractor, aged 
32, who was stated to be engaged on electrical wok 
for firms on Government ‘contracts, appealed on bis own 
behalf. His appeal, together with others for certain of his 
einployés, had been adjourned with a view to seeing whether 
badges which had been applied for were forthcoming. [i 
now transpired that badges had not been received, anden 
was understood that badges would only be granted to peuple 
actually engaged in Government work on direct contracts. 
The applicant's manager had previously been granted exemp- 
tion by the military authorities. Applicant now said he would 
not be disposed to leave anyone to look after his buainess in 
his absence, and the Tribunal deferred their decision. 

The Portishead District Tribunal. granted exemption to the 
manager and two other einployes of an electrical undertaking. 
it being stated these were the only men left of an original 
staff of 26. 

At the Oxford Local Tribunal, A. H. Pearson, ironmonger. 
Oxford, asked for absolute exemption for an electrician and 
fitter, the only mechanic left. Applicant was himself serving. 
Exemption granted so long as he remains in his presen 
« cupation. 

At the St. Andrew's Tribunal, the Electric Supply Corpora- 
tion applied for the exemption of one of their stokers, on the 
ground that the man was indispensable, as he had the repairs 
of machinery, &c., to do. Bailie Hall said: He left my cu 
ployment ut the gas works 14 months ago. He is only a 
fireman, and knows nothing about the repair of engines.” 
Exempted till July 15th. 

At the East Sussex Appeal Tribunal, an electrical kinema 
engineer applied for the renewal of an exemption given for 
one week by the Appeal Tribunal. Every effort had been 
made to dispose of the business, but without success, ani 
if the engineer were compelled to serve the whole of the 
capital would be lost. He had a 21 years’ lease. The appeal 
was dismissed. Leave to appeal was refused. 

At Cookham (Berks), on June 14th, exemption until Sep 
tember Ist was granted to T. G. Hardy (32), electrician, of 
Pinkney's Green; and until August 14th to Harry Hill (36), 
in charge of the electrical plant for Sir R. M. Beachcroft at 
Cookhain Dean. 

At Rochdale, exemption until August 3lst has been granted 
to Mr. T. Hartley, of Messrs. Fryer & Hartley, who is 
engaged on electrical contracts. Conditional exemption has 
been conceded to Mr. E. Rothwell (32), electrical engineer at 
the workhouse. l 

Two months’ exemption has been granted, on the applica- 
tion of Mr. Woodman, borough electrical engineer at Dover. 
to a coal and ash trimmer. ve to renew the appeal was 
given. A tramway body inaker on the Corporation staff has 
been granted eight months’ exemption, with leave to appeal. 

At Calne, exemption until September 1st has been allowed 
to Mr. A. McKenzie (31), who is in sole charge of the elec- 
B power and lighting plant at the works of Messrs. Harris 
and Co. 

Before the Devon Appeal Court, the Bradninch Electric 
Supply Co. appealed for Mr. L. Jeffery, engineer in charge n 
the generating station. It was stated that Mr. Jeffery cawr 
from Canada at the company's request to fill a gap. aud if 
he was taken the work would have to be practically dis- 
ecntinued. Two months’ conditional exemption was allowed. 

At Aldershot, a final one month's exemption was allowel 
to two fitters appealed for by the Aldershot & District Trac- 
tion Co. It was stated that there were now only 11 fitters 
on the staff, 50 per cent. having been lost during the past 


car. 
d The Tribunal at Wellington (Somerset) has granted exei" 
tion until September lst to Thomas Antrobus, electrician, 
el. gaged at Nynehead Court, by Major Stobart. | 
At Salisbury, five men were appealed for by the electre 
light company. Mr. A. B. Randall (manager) said that ail 
were essential to the satisfactory working of the undertakiue. 
Nine employés had joined the Forces. Conditional exemp- 
tion was given to a meter, battery, and testing assistant. 689 
engine drivers and electricians, and an assistant engine. 
The accountant and chief clerk were exempted until December. 
At Walton-on-Thames, Mr. Robert James Rodd (35), elec 
trical engineer, secured conditional exemption on the ground 
that he was the working manager of a firm engaged sae! 
on Government work. 
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Before the Tribunal at Woking, Mr. W. H. Exley (38), 
electrical engineer, designer and draughtsman, Maybury Hill, 
said that he was engaged on national work, and the War 
Othce wrote to the effect that he was doing work of the 
utmost importance. Conditional exemption was assented to. 

At Aberystwyth, the electric light company applied for 
exemption for Mr. E. R. Chamberlain (22), shift engineer, 
in charge of a Diesel engine, a steam engine, and other 
plant. Mr. C. P. Perkins, the manager, stated that Mr. 
Chamberlain also assisted in the repair and maintenance of 
the machinery, and it was difficult to get men capable of 
looking after Diesel engines. He had only two men capable 
of taking charge of the engine rooms, and he could not 
keep the works running with less men than he had now. 
Ccnditional exemption was allowed. The same Tribunal 
allowed exemption until September 9th to Mr. B. W. Cheet- 
ham, electrician at the local kinema theatre. 

At Reigate, on June 13th, Messrs. Tamplin & Makovski, 
electrical engineers, appealed for exemption for Seven em- 
ployés. Sir Ralph Ashton (Military representative) said that 
in an electrical works in which he was interested five men 
had been replaced by women. The appeals were adjourned 
at the request of Mr. Makovski. 

The Reigate Rural Tribunal has refused exemption to J. 
Penfold (40), in charge of the electric light plant at the resi- 
dence of Mr. C. F. Rowsell, of Nutfield, and E. E. Cheasley 
(40). electrical engineer with Mr. C. L. Bower, of Nutfield. 

The Esst Kent Appeal Court has withdrawn exemption 
allowed to E. J. Farewell (36), electrician at the Hippodrome, 
Sheerness, and granted a final month's postponement.—Mr. 
V. Pomfret, of Horton Manor, Chartham, appealed to the 
same Court for exemption for his electrician, W. J. Pay (38). 
A final exemption to August 25th was granted. 

At Whitstable, three months’ exemption has been allowed 
to Mr. E. C. Spray (40), electrician; and conditional exemp- 
tion to Mr. A. S Tyler (32), engineer at the electricity works. 

Absolute exemption was claimed, at Witney, by Mr. F. G. 
Curel, engineer and manager of the U.D.C. electricity worka, 
for Victor Brice (18), on the ground that it was imperative 
for his daily duties to be executed for the proper maintenance 
of the public supply of current. Two assistants had already 
enlisted, and Mr. Curel said that it was impossible to obtain 
a competent man in Brice's place Brice had another year's 
apprenticeship to serve, and, including himself, the staff was 
now only six. There was great difficulty in finding compe- 
tent electricians at the present time. One month was allowed 
“to look round and make other arrangements.“ 

Before the Warwickshire Appeal Court, the Military 
opposed exemption until November Ath granted to Mr. A. L. 
Suuth, electrician, of Stratford-on-Avon. The Court limited 
the period of exemption to two months. 

At Chatham, the tramway company appealed for Mr. F. W. 
Bone (34), station. superintendent, who has sole charge of 
the power station, and is indispensable. It was stated that 
the Board of Trade insisted upon a competent and experi- 
enced man being in charge. Three months were allowed. 

Conditional exeinption has been allowed to Mr. W. Robbins, 
wireman with Mr. W. H. Smith, of Bexley (Kent), whose 
former staff of 98 has been reduced to four. 

The Dover Tribunal has conceded conditional exemption to 
Mr. E. W. Wright (39), electrical engineer. 

At Stoke-on-Trent, when appeals were considered from the 
Potteries Electric Traction Co., it was stated that the com- 
pany were prepared to liberate a considerable number of 
ecnductors now, and others later. The general manager. 
Mr. W. Thom, said that there were 266 eligibles left; about 
4^ could be gradually released as women were trained at 
substitutes. He offered to send the men to the military in 
six weeks’ time This was agreed to by the Tfibunal. 

The Maidenhead Tribunal. on June 13th, granted exemption 
until October Ist to Mr. W. E. Wise (38), electrical engineer 
t» Messrs. Wilder & Son, and until August Ist to Mr. Walter 
Siblev (30), electrician with Messrs. Arundell & Co. 

The City of Oxford Tramways Co. appealed for absolute 
exemption for 29 employés. Two drivers were given one 
month only; the others were each exempted for three months. 

Application was made to the York Tribunal in respect of 
three engine-room labourers, one boiler-house labourer, and 
one clinker wheeler, emploved in the tramways department. 
It was stated that it had been mutually agreed that two of 
the claims should be refused, that two men should be 
exempted to August 6th, and one until September 6th. 

To the Brentford Tribunal application was made for the 
exemption of a man engaged in the manufacture of magneto 
fittings for use on aeroplanes supplied to the British and 
French Governments. The firm had been requested to double 
its output, and with that object in view new machinery had 
heen acquired. Case adjourned to enable applicant to apply 
for a badge. 


South African Tariffs.— The Customs authorities of 
South Africa have recently given a decision to the effect that 
incandescent bulbs for pocket electric torches are to be classified 
under No. 1115 of the Tariff, the general duty being at the rate of 
3 per cent. ad ralorem, with a rebate of the full duty in the case of 
bulbs of British manufacture. 
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LABOUR AND INDUSTRY. 


(Continued from page 689.) 

Many authorities are auxiously engaged with the question 
of how we are to employ after the war the hundreds of 
thousands of women-workers who have turned their hands 
in war-time to entirely unaccustomed pursuits. The Engineer, 
in a recent editorial, says: —“ We have trained hundreds 
of thousands of people who had no previous knowledge of 
handicraft, to use these tools. What is to be done with 
that labour when it is no longer required for the making of 
munitions ?" The writer replies to these questions as 
follows: “ A very large proportion of the labour will be 
glad enough to escape from the workshop and return to 
other duties. It is receiving now, under the impulse of 
necessity, wages that it is inconceivable that it should 
receive nnder peace conditions, and it is supported by zeal 
for its eountry's success in arms. Under these two influences 
it gives itself up to the hardship of the workshop, but when 
they are removed it will welcome a return to less exacting 
walks in life. The industrial class has broken down its 
boundaries, but when peace comes once again it will flow 
again in its old channels, widened perhaps a little, but not 
very greatly. The total result is that we shall have far 
more machines than we have workers to use.“ 

It is, of course, impossible to forecast what the future 
may bring forth, but we agree with our contemporary that 
much of the woman labour will flow back into ordinary . 
channels after the war—from the factory, the tramcar, the 
motor-omnibus, and so on. It is the stress of the times, 
and the desire to do their bit" while their boys are 
away at the war, that keeps many of them working in 
unaccustomed ways, the strain of which they may not feel 
it either necessary or desirable to stand when the boys come 
home. In some cases they will take the place of the perma- 
nently disabled fighter and become the breadwinner, supple- 
menting the pension ; but when we read and hear prognosti- 
cations of serious Labour strife after the war because the 
women will want to stick to their present kind of life, doing 
the returned men out of their positions, we are disposed to 
discount them as exaggerated imaginings. It is altogether 
too early for us to judge of the position of woman asa 
substitute for man in industry, however well many of them 
have acquitted themselves under certain abnormal conditions. 
Quite legitimately, the women-workers have a committee 
looking after their interests up and down the country, and 
a programme is stated to have been drawn up by which the 
committee hopes to ensure that a woman displaced after the 
war shall receive, through a Trade Union, adequate out-of- 
work benefit, either until she gets work or for an agreed 
period, and that the Government shall subsidise the Trade 
Unions to enable them to meet the increased cost of 
unemployment benefit. 

At the present moment there is an urgent call being 
made for hundreds of theusands more women to enter the 
workers’ ranks. As matters stand, only in this way, accom- 
panied by the most complete dilution measures, can indus- 
trial output, which might otherwise be seriously affected by 
the drawing off of men for the active Forces, be maintained. 
Both in order to supply home needs and to assist in the 
upkeep of the export trade more woman labour is required. 
Information is being collected by a special Bureau concern- 
ing the women who are available. According to the Daily 
Telegraph there were before the war 2,180,000 women 
employed in industry, and by a couple of months ago 391,000 
more had enlisted.” 

These extra women were distributed very unevenly among the 
various trades. Of 49,000 who secured work between February 
and April, 41,000 went to the metal and chemical trades, leaving 
only 8,000 for all other industries, a total very much smaller than 
the number of men who during the same period had joined the 
Forces. The need for a further employment of women in these 
trades is therefore urgent. Some manufacturers have shown con- 
siderable enterprise, and are employing women on various new 
processes, the experiment often turning out quite successfully. 
With regard to the supply of women befote the war, there were 
about 11 million who were unmarried and “unoccupied.” Of 
these 1,000,000 were under 25, and for the most part untrained. 
It is pointed out that these could profitably be employed for muni- 


tion work, but the needs of the other indastries must not be for- 
gotten. The textile trades, for example, employ a large number of 
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women, and are most important from the national standpoint on 
account of the export trade. These industries are now suffering 
asverely from a shortage of trained women. 

The Engineer article already referred to proceeds :— 
" The public bas been shown in a most convincing way 
that the restriction which Labour put upon output 
was a very real thing, and that employers under-stated 
rather than exaggerated it. Very many people who will 
eventually leave the workshops now know by experience 
what output can be attained. Hence there will be a large 
body of public opinion against shirking and ‘ca-canny,’ and 
it is probable that under its inflaence the output per 
machine will be increased considerably over pre-war times." 
Taking all the different factors into account, it is concluded 
that we are in possession of enormous potential energy. 
We have & vast number of machine tools, and we have an 
increased number of workpeople—not sufficient for the 
tools, but still increased who are able to turn out more per 
individual than heretofore. How can we make use of this 
potential energy ? That is the question to which an answer 
is desired, and we must confess for our own part that we 
see none at present, and see no probability that prevision 
will be of mach avail.” Our contemporary apparently does 
not consider that there will be a great demand upon British 
factories for the requirements of Allied countries that before 
the war we were not supplying. We must make within our 
own borders more of our own manufactured requirements, 
must meet the demands of the Empire, and must strain 
every nerve to increase the volame of our trade. 

In ragard to the subject of dilution, with which we have 
already dealt on several occasions, detailing some of the steps 
which have been taken to train suitable labour and the success 
which has attended these efforts, the extreme importance of 
this question is shown by a letter written by the Firat Lord 
of the Admiralty on June 8th, in which he stated that 
“ during the period of the war nothing short of an ample 
scheme of dilution would meet naval requirements and 
secure national safety.” He expressed his appreciation of the 
loyal way in which the skilled men on the Clyde had assisted 
dilution in the engineering shops, and did not doubt that 
those engaged on national work in the shipyards would 
follow their patriotic example. Au important agreement on 
the matter has been reached between the Commission on the 
Dilation of Labour and the Olyde and West of Scotland 
District Committee of the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society. We quote from the Times the 
terms of this agreement :— 

1. C»-operative efforts to increase production by the adoption of 
all expsdients which tend to increase and maintain output. 

2. Interchangeability inside the boilermakers’ and iron and steel 
shipbuilders' trade of the various classes of persons who are mem- 
bers of that trade, and with that purpose in view the suspension 
for the period of the war of all internal lines of demarcation. 

8. The utilisation to the best advantage of existing skilled men, 
or skilled men interchanged, and the use, as far as practicable, of 
pneumatic, hydraulic, and electric tools. 

4. The upgrading in the boilermakers’ and iron and steel ship- 
builders’ trade of workmen to do more skilled work wherever the 


nature of the work and the qualifications of the men make sush 
procedure practicable. 

5. The introduction into the boilermakers’ and iron and steel 
. shipbuilders’ trade of (a) skilled men from allied trades ; (b) skilled 
men from other trades ; (c) unskilled men and women in all cases 
where the work is of such a character, or the conditions such, as to 
enable the labour introduced to perform the work with reasonable 
efficiency. 

6. The relaxation of the existing demarcation reatrictions, or the 
admission of semi-skilled or female labour not to affect adversely 
the rates customarily paid for the job. In cases where men who 
ordinarily do the work are adversely affected thereby, the neces- 
sary readjustments shall be made, so that they can maintain their 
previous earnings. 

7. À record of the nature of the departure from the conditions 
p'evailing when the establishment became a controlled establish- 
ment to be kept. 

8. Due notice to be given to the workmen conoerned, wherever 
practicable, of any changes in the working conditions which it ie 
desired to introduce as the reault of the establishment becoming a 
controlled establishment, and opportunity for local consulation 
with work men or their representatives to be given, if desired. 


© (To be continued.) 


Accident. — Mr. J. McClenaghan, electrical engineer, 
Portstewart, was rather badly injured while motor-cyoling. He 
collided with & horse and lorry, and the animal fell on his machine, 


LEGAL. 


MUNITION OASE. 


Tak Oldham Munitions Tribunal last week refused an application 
for a leaving certificate made by an employé of an electrical instra- 
ment manufacturing firm, who pleaded ill-health and declared 
that the fumes from a soldering-pot in the works affected bim. 
The case had been aijourned for medical examination, and the 
dootor reported that the applicant was suffering from slight 
bronchitis and slight nasal catarrh, aud that there was nothing in 
the place where he worked that was injurious to his health, On 
hearing the decision of the Tribunal, applicant said his parents 
insisted on his leaving the place. and he took it he could do so if he 
" played for six weeks. Mr. J. Hodgson (President) said that it 
was not for the Court to advise applicant what to do. The 
manager of the firm asked that the case should come under 
Sec. 22 of the Act in regard to the doctor's costa in examining the 
works, and he contended that the applicant ought to pay the 
doctor’s costs because the proceedings, he alleged, were v 

and frivolous. The allegations as to the working conditions hed 
been proved unfounded. Mr. Hodgson said he did not think the 
proceedings were vexatious or frivolous ; there was no applicstion 
by the complainant for the doctor to examine the works, and he 
(Mr. Hodgson) did not think Sec. 22 applied here. 


INJUNCTION AGAINST AN IRIS ELECTRICAL Co. 


In the Irish Chancery Division, before the Master of the Rolls, a 
oonsent was received and made a rule of Court in an action by 
Mery E. Ewing against the Irish Towns Electric Light and Power 
Co., Ltd., defendauts agreeing to an injunotion reetraining them 
and their servants and agents and workmen from using or working 


‘on their premises at Newcastle, Co. Down, any gas engine or 


machinery in such a manner as, by reason of vibration or other- 
wise, to injure plaintiff's dwelling-house and premises at Slieve Dhu, 
Newcastle, or from interfering with or annoying her. 


BUSINESS NOTES. 


Board of Trade Inquiry.— The Board of Trade 
Commercial Intelligence Branch in London has the name and 
address of a Caloutta firm which desires to communicate with 
British manufacturers of electrical fittings, such as cut-glass 
chandeliers, &c. 


Monometer Farnaces.—We have received a lengthy 
list of orders recently receive by the MoNOMETER MANUFAC- 
TURING Co., LTD., of Aston, Birmingham, for their sp*cialities. 
These include contracts for a number of well-known electrical 
manufacturing firms and many industrial works of other classes 
in this country. Monometer aluminium melting furnaces are 
being exported to Italy and other types by the same firm to 
Australia and the United States. The Monometer tilting furnace 
is now constructed for coke firing as well as fer oil and gas. 


Electricity in Collieries,—Mr. A. F. Pease, presiding 
at the annual meeting of Messrs. Pease & Partners, Ltd., at 
Darlington last week, said that the firm had been extremely 
fortunate in getting nearly all their electrical schemes completed 
before the war, and it had meant a large saving in labour in their 
collieries and mines in these difficult times, and left them with a 
larger amount of ooa! at the collieries to dispose of. 


Patent Applications.—As announced in our advertise- 
ment pages, Mr. C. B. Kersting has applied for permission to 
amend Patent No. 22,549, of 1914, for “Improvements in inter- 

- communication telephone systems.” 

Messrs. A. G. Hopper, J. E. Hopper Greenwood, and K. Anderson 
have applied for restoration of Lettera Patent No. 25,363, of 1907, 
granted to A Greenwood and K. Anderson. 


British Trade with Italy.—The British Chamber of 
Commerce for Italy (Inc.). whose registered London office is at Ox ford 
Court, Cannon Street, E.C., has issued particulars of membership 
in the Chamber. An official notice from Italy states that the new 
headquarters of the Chamber at 7, Via Oarlo Felice, Genoa, with 
exhibition show-cases, are now ready. They are centrally situated 
near the principal business buildings, and in the showrooms will 
be displayed a sample exhibition of British goods suitable for 
import into Italy. Communications respecting terms for space, &., 
should be addressed to Mr. E. B. Weatherhead, the secretary- 
general, at the above address at Genoa. The Chamber has branches 
in Milan, Tusoany, Rome and Naples. 


Catalogues and Lists.—ALLIES Evecrric Lamp 
REPAIRING Co., LTD., Montgomery Street, Hammersmith, London. 
—Folder giving partioulars and prices of old lamps made into 
new " by their regenerating process. , 

THE GENERAL ELECTBRIOC Co., LTD., 67, Queen Victoria Street, 
London, E.C.—A showoard measuring 17 in. by 23 in., attractively 
designed and executed in 11 oolours, has been issued for the purpose 
of assisting the popularisation of " Magnet" eleotrio fires. After. 
noon tea is the subject of the picture. 
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Book Notices. — Discovery; or, the Spirit and Service 
of Science.” By R. A. Gregory. London: Macmillan & Oo. 
Price 58. net. 

" Proceedings of the Physical Society of London." Vol. XXVIII. 
Part IV. Jane 15th, 1916. London: The Electrician P. and T. 
Co., Ltd. Price 4s. net. 


Manchester Steam Users’ Association.—The annual 
report of the Committee of M«nagement shows that in 1915 there 
were 2,089 members, and 10 793 boilers under inspection, and the 
revenue was 4 22,64 2 — reoord figures. The year was the busiest 
ea Aesociation had ever experienced, 22,297 examinations being 
made. 

Meter Approved.—The Board of Trade has approved 
of the Westinghouse single-phase watt-hour meter, type K, 
deposited in March, 1915, by the British Westinghouse Electric 
and Manufacturing Co., Ltd. 


Dissolutions and Liquidations.—MaRiNE SMOKE- 
LESS MECHANICAL STOKER Co., Ltp.—This company is winding 
up voluntarily with Mr. T. W. Gilbert, Blomfield House, London 
Wall, E.C., as liquidator. 

EBURY ELECTRICAL ENGINEERING Co. AND 'EBURY GARAGE, 
automobile and electrical engineers and lighting equipment 
experte, 80, Ebury Mews, Victoria, S. W.—Messre. R. Ormes, H. K. 
Gossip and H. Jones, have dissolved partnership, Mr. Gossip retir- 
ing. Debts, &o., will be attended to by the other gentlemen named, 
who will continue the business, 

STELLAR SIGNS, LTD.—4A meeting is called for Jaly 18th, at 
11, Panoras Lane, E.C., to hear an acoount of the winding up from 
the liquidators, Messrs. A. C. Hutchins and V. G. Morris. 

COLSTON ELECTRICAL WORKS, LTD., Bristol. First meetings 
5 5 and oontributories, June 28th, at 26, Baldwin Street, 

ristol. 


Bankruptcy Proceedings.— J. BouLr and J. H. Bot, 


electricians, Liverpool; also JOHN BOULT, separate estate. July 5th 
is the last day for the receipt of proofs for dividend. Trustee: Mr. 
P. S. Booth. 2. Bixteth Street, Liverpool. 

JAMES BROCKIB, mechanical engineer, Forest Hill.—July 3rd is 
the last day for ressipt of proofs for dividend, by the Hon. 
Me J. H. Boyle, 132, York Road, Westminster Bridge Road, S. E., the 

rustee. 


Trade Announcements. — Messrs. DONNI SON, SILLEM 
AND Co. have decided to close the business of general and electrical 
engineers and contractors which they have been carrying on at 116, 
Great Portland Street, W , for the past 20 years. Mr. Donnison has 
entered into a working arrangement with Messrs, Girdlestone & Oo., 
electrical engineers, of 23, Davies Street, Berkeley Square, W., aud 
he will continue to give his personal attention to orders. Mr. 
Sillem is retiring from the businese, 

The style of the firm of EB :kstein, Heap & Co., Ltd., Manchester, 
has been altered to Erskine, Heap § Ch., Hd. l 


LIGHTING AND POWER NOTES. 


Aberdeen.— PLANT ExTENSION.—The Corporation Elec- 
tricity Committee has considered the matter of the extension of 
the generating plant, together with a supplementary report from 
Mr. Bell, the engineer, and has instructed Mc. Ball to obtain 
tenders. 


Aylesbury. — PRICE INCREASE. — The U.D.C. has 
arranged to supply electricity to the D^minion Dairy Co. at lid. 
per unit up to 20,000 per quarter, and 13d. per unit beyond. The 
existing rates of charging for lighting and power have been 
inoreased by 10 per cent. 

Ballymoney.—PvBurc LricHTING.— The Council has 
oonsidered the question of lighting the town by eleotricity, and 
has instructed the olerk to inquire of the L.G.B. with regard to the 
powers possessed by the Counoil for raising money by loen. . 


Boothstown.—Electric power, generated on the spot, is 
now being utilised to drive the machinery at Lord Ellesmere's 
Mosley Common Oollieries, Boothstown, near Manchester. These 
collieries are amongst the largest and deepest in England, and 
employ 1,800 men and youths. 


Bournemouth.—The Electricity Supply Co., in view 
of the fact that the Council has not been able, owing to lighting 
restrictions, to take the minimum quantity of energy specified in 
the contract, offered to make an allowance of 4d. per unit upon the 
balance of the minimum consumption; the Couucil has accepted 
the proposal. 


Burton-on-Trent.—TEAR'S WoRkKING.—The report of 


the year's working of the electricity department showa a total 
ordinary income of £20,310, and works expenditure 29.512. The 
profit-sharing bonus amounted to £228, leaving a gross profit of 
£10.540. After meeting loan and other charges, the surplus 
remaining was £1,938, as compared with £2546 last year. The 
surplus has been allocated as follows: — E 1,308 to meet capital 
expenditure on transformers, mains, and services, in lieu of 
borrowing: £520 for depreciation of Console, and the balance of 
A110 was carried to the renewals fund. The total capital 


expended, including £2,616 during the year, was £127,389, of 
which £14,943 had been provided out of revenne, The total 
number of units sold was 3,199,388, as compared with 2,914,828 in 
1915, an increase of 581,510. The principal increase was in sales 
for power and heating. The H. P. of motors connected inoreased by 
357 during the year, the total being 3,360 H.P. The total costs 
decreased from 0 686d. per unit to 0°658d; the installation of the 
new tarbo-generator was mainly responsible for the reduction. 
The maximum load of 1,751 Kw. was recorded on December 9th, 
1915, representing an inorease of 131 Kw. on last year.— Burton 
Daily Mail. f 


Chester.—YeEar’s Workinc.—The report of the City 
electrioal engineer, Mr. S. E. Britton, for the past year shows that 
the electricity department made a gross profit of £12,370 and a net 
profit of £2,956. as compared with £12,483 and £3,194 respec- 
tively in 1915. These figures embody the results of the steam and 
the hydro works. 

Daring the 12 months 1,5€7,300 units were generated by water- 
power, of which 16,062 were used for pumping sewage, 1,600 were 
used for lighting the works, 42.310 for excitation and feeder booster, 
128,122 in the distribution cables, and 1,379,206 were sold to con- 
sumers. The cost of operating these works and producing the 
above quantity of electrical energy was as fcllows :— 


Oil and stores ... yu T .. £28 
Wages ... Foe wis us „242 
Repairs and maintenance ... as 64 
Rent ecc eas 100 


Rates and taxes and insurance T 138 


Total works charges £572 i.e., '0995d. per 
unit sold. 
The capital charges were :— 
Interest on loans - £490 
Sinking fund charges ... ove .. 524 


Total capital charges . 1,014 i. ., 1765d. per 


unit sold. 


The total cost was 276d. per unit sold—a remarkable result, which 
should give great satisfaction to Mr. Britton and his Committee. 

The total output was 3,467,323 units, of which private consumers 
took 1,076 523 and bulk supply took 917,117; the tramways pur- 
chased 391,329, and public lighting (946 inc. lamps) consumed 
283 089. making a total of 2,668,058 units sold, compared with 
2,535,600 in the previous year. Including the whole of the plant, 
the average works costs came to 0°583d. per unit sold, and the 
total costs to 0'877d. Coal alone cost 0°285d. per unit sold, and as 
only half the output waa generated by steam, it would seem that 
the cost of coal for the steam units was about twice as much as 
the total cost, including capital charges, of the water units. 


Dover.—Y£EAR’s WoRkING.—The report of the Corpora- 
tion electricity department for the year ended March 3let last 
shows that 1,572 604 unite were sold, an inorease of 53,947 on the 
previous year. The total expenditure on capital account to date was 
£192,184. including £3,814 on mains extensions for Government 
use and £277 on new worke. The total receipts for the year were 
£23,586, £21,560 being for electricity supplied. Working costa 
amounted to. £13,572, leaving a gross profit of £10,013. Interest 
on capital amounted to 387.593, and contributions to sinking fund 
to £4,174, making a total of £11,767. There was a net loss on the 
year’s working of £1,754, which has been taken from the surplus 
of £3,080 brought forward from last year.— Dorer Express. 


Farnworth.—Electrical plant is to be put down in place 
of gas power in the Piggott Street spinning mill, Farnworth, 
belonging to Mesars. Hollas & Farnworth. 


Gillingham (Kent).—T4& O1L.—Owing to the high 
price of fuel oil (£8 163, 3d. per ton), the T.C. has referred to a 
Committee the question of using tar oil at the electricity worke, 
the cost being 80a. per ton, and the efficiency 10 per cent. leas than 
with ordinary fuel oil. About 500 tons per year are used, and with 
the use of tar oil there would be a yearly saving of £2,200, while 
the cost of the necessary apparatus for the two engines would 
be £515. 


Great Harwood.—The B. of T. has granted the U.D.C. 
an extension of the Electrio Lighting Order to August 7th, 1917. 


Greenock.—Loan Sancrion.—The Secretary for Scot- 
Jand has agreed to grant borrowing powers in connection with the 
Corporation's electricity extension scheme for the full sum of 
£45,000, instead of £35,000 sanctioned previously. Repayment is 
to be apread over 25 years. Sanotion is given subject to the con- 
dition that the whole surplus revenue of the undertaking, after 
meeting working expenses, depreciation, and debt charges, is trans- 
ferred annually to the reserve fund, until that fund has reached its 
maximum. Immediate steps will be taken to proceed with the 
work involved in the scheme. 


Hey wood.—Yerar'’s Workinc.—The working of the 
electricity department for the year ended March 31st, 1916, has 
resulted in a loas of £1,052, including £112 for obaolete plant, 
disallowed by the L G. B. 

The Roeacre Dyeing and Felting Co., Ltd., has asked for a supply 
of electricity, and the electrical engineer is to report to the Com- 
mittee on the matter, 
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Kilmarnock.—In view of questions that have been 
raised from time to time regarding the administration of the eleo- 
tricity department, the T.C. has decided to ask Sir Alex. Kennedy 
to make a general survey and report on the position of the electricity 
Toa and to retain him as consulting electrical engineer for the 
burgh. 


Kingswinford.—PokLIC LicgmrrNG.— The R.D.C. has 
arranged with the Midland Eleotrio Corporation for the public 
lighting account from January let to Jane 10th, amounting to £550, 
to be reduced by £150, on account of restricted lighting, on con- 
dition that the oontract is renewed for three years at the old rate, 
only lamps actually lighted during the war period to be paid for. 


London.—Price INcREASE.—The Charing Cross, West 
Eod and City Electricity Sapply C»., L*d., announces that, owing 
to the refusal of the B. of T. to allow the oompauy to increase the 
charges for electricity by 10 per cent., it has decided to fall back 
on the powers conferred upon it by the Act of Parliament and the 
City of London Electric Lighting Order, 1899. The new charges 
for lighting, which are to come into force at the end of June, 
are :—Eaoh quarter 5d. per unit for the flest three units consumed 
per 30 watts of connected demand; each quarter 4d. per unit for 
the next 8 unite consumed per 30 watts of connected demand. All 
units in excess will be charged for at 2d. per unit, — City Press. 


Middlesbro',—YxAn's WonkiNc.—The report of the 
electrical engineer, Mr. R. H. Sootson, for the past year shows 
revenue £25,087, as compared with £25,365 the previous year, and 
expenditure £14,419 (727d. per unit) as against £14,372 (9854. per 
unit) The gross profit for the year was £10,668, as compared with 
£10,994, and the net profit £3,325, as against £3,978. The number 
of consumers was 2,147, as compared with 92,001, and the average 
price per unit sold was 1'47d., as against 1 74d. the previous year. 
Certain alterations he suggested a year ago had been carried out with 
results more satisfactory than was expected. They had sold over 
550,000 more unita than in the previous year, yet the combined cost 
was only £14 more, whereas if this extra current had been gene- 
rated under the old arrangement it would have cost at least £ 1,150. 
They had saved on generation alone £1,136, in addition to the 
wages of six men, whom ít had been possible to dispense with. 

The revenue had been adversely affected amongst other things 
by reduction in private lighting of £2,442, publio lighting of £135, 
and market lig ting of £13. The total redaction of £3423 was 
entirely due to the war, but had been met by increased revenue 
from power of £2,241, and a saving on wages of £529, leaving a 
reduotion in the net profit of £653. 


Newcastle-under-Lyme.—The T.C. has decided that 


in future a minimum charge of 5s. per quarter shall be made for 
electricity services. 


Newfoundland.—The Imperial Trade Correspondent at 
St. Johus (Mr. H. W. Le Mesurier) reports the passing of an Aot 
to incorporate the Union Electric Light and Power Oo., and for 
other purposes. The capital of this company will be about 
£20,550, and it ie authorised to install an eleotrio light and power 
system and operate eleotrio tramways in the towns of Trinity, 
Oatalina, Bonavista, &c. The company is also granted the exclusive 
right to use the waters of several lakes and streams.— Board of 
Trade Juurnal, | 


Oxford.—PRICR Increass.—The Oxford Electric Co., 
Ltd., announces that after the reading of the meters for the June 
quarter there will be an inorease of 20 per oent. on the present 
charges for electricity. 


Paisley.—SwrrcHBoARD FIRE.—O wing to a breakdown 
at the electricity station, Blackhall, recently, the supply was for a 
time seriously impaired. It was found that the high-pressure 
switohboard had caught fire, and six hours elapsed before repairs 
oould be executed. 


Shropshire.—The London Gazette for June 16th con- 
tains a notice of the application of the Shropshire, Worcestershire 
and Staffordshire Electric Power Co. for Parliameutary sanction 
to amending their borrowing and other powers. 


Swansea.—Mains are to be extended to Prince of Wales 
Road, at a cost of £250. The B. of T.'s letter re the intercon- 
nection of supply undertakings, in order to effect saving in coal, 
has been referred to the chairman and vice-chairman of the Eleo- 
tricity Committee, together with the engineer, with a view to the 
proposals being extended, in a similar manner to the Corporation's 
arrangement with the tramway company, to other large inde- 
pendent consumers of electricity. 


Slaithwaite,—The B. of T. has extended the U.D.C.'s 
electrio lighting order for one year. 


Sweden.—A new company has lately been formed at 
Alfdalen, with a capital of £650,000, and the title Alfdalens 
Elektrizitetswerk Aktiebolag, to acquire the rights to certain 
waterfalla in the district, and to establish electricity generating 
plante to utilise the same. 


Tasmania.—NEw UNpERTAKING.—The inauguration of 
the Wynyard (Tas.) municipal electric light undertaking took place 
recently ; the generating plant at present installed coneists of an 
81-H.P. Hornsby suction gas engine driving a 45-KW. D.C. 460-volt 
three-wire dynamo with static balancer. The storage battery of 
the Chloride type consists of 256 oells of 460 smpere-hours’ 
capacity. There are 50 street lights, 42 of 100 c. Pp. and 8 of 500 C. p. 
The scheme has started under very satisfactory conditione as to load ; 


— 
~ 


150 houses were wired and connected, with 40 waiting to be com- 
pleted, making 190 connected to the plant in the first six weeks of 
operation. The motor load is also large, and is steadily increasing. 
The Counoil’s engineer is Mr. A. L. Kerr, to whom is largely due 
the successful loading of the plant. — Commonwealth Engineer, 


Tottington (Lanes.).—The D.C. has granted an sppli- 
cation made by the Lancs. E.P. Co.,to croes Harwood and Bradshaw 
Roads with their overhead mains. 


Walkden.—Amongst the latest cotton mills (weaving 
and donbling) in Walkden to adopt additional electrical installa- 
tions are Mr. W. A. Rothwell's Primrose Mill and Messrs. Faulkner's 
Granville Mill. Farther developments in this direction are expected 
at Messrs. Burgess, Ledward & Co.’s Wardley Mills. 


Walsall.— Year's Workinc.—The total expenditure 
on revenue account of the electricity undertaking during the twelve 
months ended March 31st last was £4,496 more than in the pre- 
ceding year, the respective figures bei i £18,789 and 4 14.293. 
The increased ooet of generation contributed largely to this 
increase, the total for the year under review bing £11,699 aa 
against £7,920, or an increase of 43,778. £22,026 was received 
from the sale of energy for lighting, power and bulk supply, 
£6,726 from sale of energy for tramways, and £553 from pablic 
lighting, making, with minor ítems, total reoeipts £29,573, or 
1'84d. per unit sold, compared with £25,879 in 1915. The balance 
of £10,784 is carried to net revenue account. From this has to 
be deducted interest on loans and stook (£4,936) and oontribotions 
to sinking funds (£6,747), leaving a deficit on the year's working 
of £899. The Town Council is recommended to defray this lom 
out of the reserve fund. 

The rotary converter on order for the Darwall Street sub-station 
is being taken over by the Minister of Munitions, on condition 
that it will be replaced without any cost to the Corporation. The 
Electricity Committee proposes to extend the mains to the works 
of Messrs. Craddock & Sons, at Wisemore. 


Walton.—It was reported at last week's meeting of the 
U.DC.that the B. of T. had considered the application of the 
Urban E!ectrio Supply Co. to be allowed to discontinue the maximum 
demand, with the result that the Board's representative intimated 
that he would recommend the Board not to acoede to the applica- 
tion for a minimum charge asked for by the company—viz,, 11a. 7d. 
per quarter—and that he would recommend that the maximum 
charge should be increased to 7d per unit. 


Wolverhampton.— PLANT  ExTEN&SIONS.— The Elec- 
tricity Committee of the Corporation has decided to make applica- 
tion to the L. G. B. for permission t» borrow £31,240, being 
£53 900 for the extensions contained in the electrical engineer's 
report of February 21st, 1916, Jess £19.660 for which borrowing 
powers. had been already asked. The Finance Committee has been 
authorised to borrow the money, and, if necessary, to raise 
Wolverhampton Corporation stock for the purposes. 


TRAMWAY and RAILWAY NOTES. 


Ashton-under- Lyne. — TRAwwAY PuRcHAasE. — The 
T.C. has adopted a recommendation of the Tramways Committee 
that a Bill bs promoted in Parliament to obtain powers to enable 
the Oorporation to acquire the tramways of the Oldham, Ashton, 
and Hyde Eleotrio Tramways, Ltd, within the areas of Waterlow 
and Bardaley. 


Australia.—The report of the Deputy Chief Commis- 
sioner on the working of the N S.W. Government tramways for the 
quarter ended March 31st, 1916, shows revenue £514,661, an in- 
crease of £10,178; expenditure, £378,560, an increase of £5,773 ; 
and number of passengers carried, 75,537,640, an increase of 
2,141,640. 

Daring April two electrical tramway services were opened in 
Melbourne and ite suburbs. The first is that from Prinoes Bridge, 
Melbourne, to Hawthorn and Burwood, the total oost of whicb. 
when completed, will be approximately £220,000; electricity is 
purchased in bulk from the Melbourne Electric Supply Co. The 
second opened was the Coburg section, about two miles of the 
Melbourne, Brunswick and Coburg tramways.— Commonweslth 
Engineer, 


Colchester.— VEAR'S Workixe.—The annual 
of the Corporation tramways for the year ended March 3let last 
shows total revenue £15,741, an increase of £1,919 over the 
previous year. The gross profit on the year's working is £5,043 ; 
after payment of interest on capital £1,853, allowances to men 
with the Forces £187, and sinking fund charges £32,690, there i» a 
net profit of £440, compsred with a loss last year of £403. The 
total amount appropriated from revenue for repayment of loans 
since the commencement of working is now £24,619. The total 
revenue per car-mile was 11'41d. as compared with 9°96d. in 1915 , 
and total working expenses per car-mile were 7 7 3d. as against 6 90d. 


Croydon. — TRAuwATYT SrTRIKE.— The South Metro- 
politan Tramways Co., which has had a dispute with its employés 
has concluded an agreement which is to be retrospective to the 
beginning of May, and to continue till 1919, the terms and con- 
ditions being similar to those obtaining under the L.C.C. The 


strike of the Croydon tramway employés still continues. 
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Glasgow.—Waces DEMAND.—The motormen and con- 
duotors (male and female) in the employment of the T. C., to 
the number of 3,100, have applied for an inorease of 6s. per week 
on their present scale of wages, on the ground of increased cost of 
living. Since the war started, all motormen and conductors have 
received an increase of 28. weekly, and in addition a bonus of 2e. 
was paid to men whoze wages were under 30s. weekly. The 
general manager is to report on the application, and it has been 
pointed out that the increase, if granted, would represent a weekly 
payment of £930, or an annual additional expenditure of £48,500, 
which would not only wipe out the surplus of £13,518 handed to 
the Common Good as a result of last year's working, but would 
leave a deficit of nearly £5 000. 

Replying to a request by the Springburn Ward Committee, the 
Tram ways Committee of the T.C. has informed the applicants that, 
in view of the difficulties under which the day service of cars is 
at present maintained, it is impossible for the department in the 
meantime to acoede to a suggestion for establishing a half-hourly 
all-night service on the principal car routes in the city. 

YEAR'S WORKING.—The report of the tramway department 
shows traffic and sundry receipte for the financial year to the 
end of May at £1,137.336, as compared with £1,076,877. 
The expenditure is £773 142, including a sum of £80,137 for 
expenses on account of the European War. For renewal and 
depreciation the amount set apart is £171,407, and the surplus 
paid to Common Good is £43,548, as compared with £12,951 last 
year. 


Leigh.—O wing to the rapid opening-out' of new coal- 
fields in the Astley district, local authorities are to spproach the 
South Lancashire Tramways Co. to press for the construction of 
tra nways fron Leigh through Astley to B»othstowa. 


London and South-Western Electrification.— Oa 
Sunday last, tra'ns started running on the Waterloo to Hampton 
Court section of the L. & S.W. Railway. This is the fifth section 
of the line to be electrified ; only two sections, both running to 
Guildford, now remain to be completed. Oa the East Patney- 
Wimbledon route electric trains commenced ranning on O tober 
25th last year, on the Kingston roundab oat route and the Shep- 
perton branch on June 30th, and on the Hounslow loop on March 
12th. There will be trains every 20 minutes on the Waterloo- 
Hampton Court section. l 


Manchester.— The tramway department on Monday 
comaenc:d an experimental half-hourly motor-'bus service from 
West Point, Slade Lane, car terminus to the Palatine Road car 
terminus. 


Southend-on-Sea, —W AR EcoNoMIES.—The Committee 
appointed by the Corporation to consider the question of effeoting 
economies in public expenditure has considered the possibility of 
saving money by redu:ing the tramway service in any particular 
way, but is of opinion that this step would be inadvisable, both 
from the point of view of public service and that of economy, as 
the capital charges in respect of the service would oontinue 
whether the oars were in use or not. Regarding the staff at 
present engaged for the maintenance of the servioe, the Committee 
recommends the Corporation to dispense with the services of the 
traffic superintendent. 


Walsall.—The Corporation Tramways Committee pro- 
poses to purchase three aiditional single-deck motor omnibuses, at 
& total cost of £3,187. 


TELEGRAPH and TELEPHONE NOTES. 


Australia. — According to the Melbourne Aye, the 
Federal Arbitration Court commenced the bearing of the claim 
flled by the Australian Poet and Telegraph Officers' Association 
against the Commonwealth Public Service Commissioner and 
Postmaster-G^neral on April 27th. Claims were made for increased 
salaries for telegraph engineers and telegraphists, reduction of 
hours of duty, Ac. 


Holland.—Jt is reported that several private wirelees 
installations have been seiz2d at The Hague and confiscated by the 
authorities. The owners will be prosecuted. 


Italy.—The automatic telephone exchange for 2,000 
subs ribers, installed at Rome some two years ago, has given such 
satisfaction to the Te.hnical Commission supervising ita installa- 
tion and working that a proposal has been introduced into the 
I alian Parliament to replace all the existing manual exchanges by 
„automatic exchanges. The example of the capital will, it is 
believed, induce the choice of that system for all future telephone 
iastallations throughout Italy. 


New Cable, —A triple convention between Russia, China, 
and Autonomous Outer Mongolia, regarding a telegraphic cable to 
Outer Mongolia, has been published in Pstrograd. 


Post Office.—The Postmaster-General was to open the 
"^w heal office of the London District Post Office Engineeriog 
D :jartment, near London Bridge, yesterday. 

Pecmaneot male part-time London night telephoniate, who have 
han employed for two years or more, have been granted 33. a week 
increase, retrospective to February, 1914. These men now receive 
lòs., with 78. a week war bonus, for 18 hours a week. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdare. — U.D.C. Cable. 
to-day. 


Aberdeen.—July 7th. Corporation. One 5,000-Kw. 
turbo-alternator with surface condenser and auxiliaries, for the 
Electricity Department. See "Official Notices" to-day. 


See Official Notices 


Australia.—PERTRH.— July 19th. P. M. G. Supply of 
insulators (Schedule 510). See Offloial Not ioee June 9th. 
August 16h. P. M. G. Distilling apparatus (Schedule 502), 
telegraph and measuring instruments (S hedule 498). See Official 
Notices June 16th. S | 

MELBOURNE.—July 26th. Victorian Railway Commissioners. 
400 signal lighting transformers.* 

SVDNEV.— August 17th. Portable internal-combustion engine 
Ae dynamo (2) kw.) for the Departmental Stores, Sydney, for 

.M.G * 

August 21th. P.M.G. Automatic switchbosrd and apparatus 
for North Sydney Exchange. Schedule No. 511.* 

BRISBANE.—July 31st, P.M.G. Power board and accumulators. 
S^hedule No. 381. 


Exminster.—June 29th. Electrical appliances for a 
year, for Devon County Lunatic Asylum. Mr, C. Masters, Clerk. 


Liverpool.—June 26th. Electrical supplies to Toxteth 
Park B. of G. for three months. Mr. R. A. James, Clerk, 15, High 
Park Street. 


Malvern.—Urbaa Council. Compressor for the elec- 


tricity works. The Manager. 


New Zealand, — INVERCARGILL. — September 28th. 
Borough Council Steam turbo-alternator, condensing plant, and 
switchgear. Specifications from the Tramway Office. 


Rotherham.—July 8rd. Corporation. Twelve months’ 
supply of tramway stores and materials, coal, cable, meters, &c. 
See " Official Notioes " June 16th. 


Nalford.—June 26th. Corporation. Coal conveyors and 
bunkers, for the Electricity Department. See "Official Notices " 
June 16th. 

Corporation Tramways. Manganese-steel crossings and steel 
tramway poles. General Manager, 32, Blackfriars Street. 


Npain.—Jaly 4th. Spanish Post and Telegraph authori- 
ties in Baroelona. Erection of an interurban telephone line 
between Igualada, Santa Coloma and Vallfogona, ia the Province 
of Barcelona. 


Warrington.—June 27th. (1) Coal elevator ; (2) vertical 


steam boiler feed pump. Specifications, &c. (81 1s. each, return- 
able), from Mr. F. V. L. Mathias, Borough Eleotrical and Tramways 
Eagiaeer, Howley, 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Acerington.— Electric lighting of Christ Church: Con- 
tract let to Messrs. Simpson, of Hapton. 


Aylesbury. — U.D.C. Extension of battery at the 
electricity works: Chloride Co. 


Bristol. — Electricity Committee. Contracts with the 
East Bristol Collieries, Ltd. (value £12,561), for coal to 30th 
September. 


Glasgow.—The Tramways Committee recommends the 
following for acceptance :— 


Scrap trolley wire, copper and mica turnings, scrap lead, scrap lead-covered 
cables. - MacKinlas, Ltd. 

Serap armature cols, serap brass, bare stranded cables, D.C. C. copper 
wire, turnings and borings, crap rubber and cables, dry cclls.—R. M. 
Easdale & Co. 

Wall plug-sockete, &c.—W. C. Yu!l!e & Co. 


The Electricity Committee has accepted the offer (£250) of Messrs. 
Waygood, Otis & Co. for a hoist for the showrooms in Sauchiehall 
Street, 

Electricity Committee. R commended tender :— 


Babcock & Wilcox, Ltd.- Four sets of water-tube boilers for St. Andrew's 
Cross, £10,632. z 
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Government Contracts.— List of new contracts for 
May, 1916 :— 
WAR OFFICE. 

Electric cables and wire.—B.I. & Helsby Cables, Ltd.: Connolly Bros., 
Ltd.; W. T. Glover & Co., Ltd.; Hooper's Telegraph & India-Rubber 
Works, Ltd. ; St. Helens Cable & Rubber Co., Ltd. 

Conduits and fittings. Simplex Conduits, Ltd. 

Ebonite rod.—I.R., G.P. & Telegraph Works Co., Ltd. ; Peel-Conner Tele- 
phone Works, Ltd. 

Generating sets.—Browett, Lindley & Co., Ltd.; Coventry Simplex 
Engines, Ltd.: W. H. Dorman & Co.; Norris, Henty & Gardners, Ltd. 

un percha (sheet).—Craigpark Electric Cable Co., Ltd. 

Electric lamps. — British Thomson-Houston Co., Ltd.; Cryselco, Ltd. 

Works services.—Electric light installation at Crambington : Robson and 
Coleman. Electric light installation at Lilbourne: G. Weston & Sons. 
Electric light installation at London Colney: Tredegars, Ltd. 
Machinery and plant for power house, Milton: R. Garrett & Sons, Ltd. ; 
British Westihghouse Electric & Mfg. Co., Ltd. ; D.P. Battery Co., Ltd. 

INDIA OFFICE STORE DEPARTMENT. 

Cable.—Callender's Cable & Construction Co., Ltd.; W. T. Glover and 
Co., Ad. 

Plates.—Chloride Electrical Storage Co., Ltd. 


Post Orrick. 

Telephone apparatus.—Automatic Telephone Mfg. Co., Ltd. 

Telegraph arms.—Siemens Bros. & Co., Ltd. l 

Telephone cable.—New Gutta-Percha Co., Ltd.; Siemens Bros. & Co., 
Ltd.; Western Electric Co., Ltd. 

Porous cells.—1.R., G.P. & Telegraph Works Co., Ltd. 

Insulators.—J. Bourne & Son; Bullers, Ltd.; Doulton & Co., Ltd.; 
J. Macintyre & Co., Ltd.; Taylor, Tunnieliff & Co., Ltd. 

Telegraph iron work. Bayliss, Jones & Bayliss, Ltd.; Bullers, Ltd.: T. W. 
Leach, Ltd.; Portland Bolt & Nut Co., Ltd. 

Bronze wire. — B. I. & Helsby Cables, Ltd. ; F. Smith & Co. (incorporated in 
the London Electric Wire Co. & Smiths, Ltd.). 

Annealed copper wire.— B. I. & Helsby Cables, Ltd. 

Tinned-copper wire.—B.I. & Helsby Cables, Ltd. 

Galvanised-iron wire.—Rylands Bros., Ltd. ; Shropshire Iron Co. ; F. Smith 
and Co., Wire Manufacturers, Ltd. 


Wolverhampton. — Electricity Committee. Accepted 
tenders :— 


H. Gough & Son.— Building extensions at the electricity works, Commercial 
Stirlin Boiler Co.—' Two Stirling boilers and two superheaters, £6,406. 
Underfeed Stoker Co.—Two sets of mechanical stokers, £1,907. 

Crompton & Co.—Electric motor, £187. 

Holly Bank Coal Co., Ltd., and W. Harrison, Ltd.—Fuel for use at the 
electricity works in stated quantities and at stated prices according to 
specification. 

The Committee has confirmed the action of the chairman and the 
electrical engineer in placing an order with Messrs. Willans and 
Robinson for one turbo-alternator with condensing and auxiliary 
plant for £19,000. 


FORTHCOMING EVENTS. 


Incorporated Municipal Electrical Association.— Friday, June 23rd. At 
the Iustitution of Electrical Engineers, Victoria Embankment, London, 
. C. At 10 a. m., Council meeting; at 10.90 a. m., annual general mecting. 


Association of Supervising Electricians.— Tuesday. June 27th. At 7.30 
p.m. At Bt. Bride's Institute, Bride Lane, E.C. Annual general meeting, 


NOTES. 


Organisation of British Engineering Industry.— 


Mr. F. Dadley Docker, C.B., chairman of the Metropolitan Carriage, 
Wagon, & Finance Co., Ltd., has joined the Committee of the 
Council for the Organisation of British Engineering Industry. 
Educational Books for British Prisoners of War.— 
Arrangements have been made, with the approval of the Foreign 


Offioe, for extending to British prisoners of war interned abroad - 


the benefits of the scheme, which has been in operation for the 
last year in connection with Ruhleben, for supplying selected books 
of an educational character to those of the interned who may be 
desirous of continuing their studies in any subject. Under this 
scheme several thousands of carefully selected volumes, mostly 
standard works, have been supplied to the Ruhleben Camp, which 
is now provided with excellent libraries (class, reference, and 
lending). These books, which have been sent out through the 
agency of officers of the Board of Elucation, have proved a great 
boon to the iuterned, and have enabled sustained educational work 
of & definite character to be carried on by the Camp Elucation 
Department formed among the prisoners. In view of the value of 
the work, the Board of Trade (Marine Department) have decided to 
take it into account, in conn ction with their examinations for the 
certificates of competency granted by them to officers of the mer- 
cantile marine and the fishing service. Accordingly, arrangements 
have now been [completed for recording the time spent by any 
prisoner interned at Ruhleben or Groningen in the study of 
nautical or other subjects. 

An appeal is, therefore, now made for a plentiful supply of new 
or secondhand books of an educational character (light literature 
and fiction is available from other sources) to meet the needa of 
the many thousands of British prisoners interned in enemy or 
neutral countries. It is to be hoped that to thie appeal there may 
be a liberal response. A circular explanatory of the educational 
book echeme can be obtained by sending a postcard addressed to 
Mr. A. T. Davies, at the Board of Education, Whitehall, 8.W., who 
is in charge of the arrangements, 


Electricity and Rainfall.—In a recent issue (May 
27th) of the Scientific American there is an illustrated article 
on the anti-hailstorm guns in general use to-day in the south of 
France, principally in the wine-growing districte of Bordeaur, 
Bourgogne, and the Champagne. The gun was orginally invented 
by an Austrian of the name of Stieger, in 1896. It is discharged 
vertically through a funnel against the storm cloud, the dis 
charge producing a whirling vortex of air which, according to 
M. Vermoret, a French expert, brings about certain changes in the 
atmosphere. The condensation produced by the discharge—we are 
told—modifies the unatable electrical state of the clouds which 
form the seat of the hailstones so much feared by agriculturista, 
especially winegrowers. The American paper is evidently not 
satisfied with the explanation of the action of the anti-hailato:m 
" cannon," but states that this odd artillery is serving ita purpose 
very well" Another American paper, the Amerikai Magyar 
Népszava, published, a short time ago, a letter, dated April 5th, 
from its Budapest correspondent, containing the news that 
M. Vozary,a Hungarian engineer, had been experimenting among 
the vineyards in the mountains round Buda with an electric 
apparatus, with the object of dissipating storm clouds. On two or 
three occasions the apparatus had failed, and rain fell copiously, 
but the inventor's explanation was that his apparatus was not 
powerful enough, and that the current was only placed at his dis 
posal in the daytime. In acientific circles the invention is treated 
very much in the same way as was the anti-hailstorm gun at the 
outset, but the correspondent understands that the Ministry of 
Agriculture is inclined to have M. Voráry's electric apparatus 
examined and reported on by : 

It is somewhat singular that while Mr, Balsillie, with the assist 
ance of the Australian Government, is makiog experiments with a 
view to inducing the fall of rain by electrical means, the Hungarian 
scientist is trying to prevent it by the same agency. From what i 
known regarding the phenomena, it would appear far more 
probable—or less improbable—that electrical discharges would 
precipitate moisture than the contrary, and therefore Mr. Balsillie’s 
chances of success seem the more favourable, 


Germany's Lack of Saltpetre.— The Miinchner 
Neueste Nachrichten, in discussing a project of a Munich engineer, 
Herr Hallinger, for the utilisation of water powers with little fall 
for the production of electricity, makes some valuable admissions 
as regards the lack of saltpetre, for the manufacture of which the 
new echeme is especially intended. It says that the imports of 
saltpetre to Germany amounted to 774,000 tons in 1913, of which 
no less than 700,000 were used in agriculture. During the war 
large Government works had been started to ensure the supply of 
saltpetre for military purposes, but the supply for agriculture was 
out off altogether as regarded Ohile, and from Norway only 60,000 
tons could be imported. According to agricultural statistics, soil 
fertilised with saltpetre produces four times the yield that it does 
without it. If this is correct, the coming harvest must fall by 
2 to 3 million tons below the previous annual average. The 
scheme of Herr Hallinger is, therefore, to be taken in hand imme 
diately, and will be discussed shortly in the Bavarian Landteg. 
The Bavarian Government itself is meanwhile making preliminary 
investigations as to the water power that may be available in 
Bavaria, According to Herr Hallinger, it would take one-and- 
half to two years to carry out his plans. Financial Times, 


Steel Shortage in Australia,—Acoording to a Sydney 
newspaper, representatives of unions whose members are 
in the iron and steel industry waited on the Assistant Minister for 
Defence (Senator Gardiner) at the end of April, and pointed oat 
that the shortage of materials in the industry was causing much 
unemployment. They urged that action should be taken by ths 
Federal Ministry to provide supplies. Mr. Thompson Green (South 
Australis), said that the shortageof material was causing grave 
concern to both employers and employés, Unless something wer 
done in the near future, there would be a general stoppage of the 
works. Prices had risen from 80 to 100 percent. since the outbresk 
of war, and were still rising. Shipping was controlled by the 
Federal Ministry, and arrangemente should be made so that ships 
coming to Australia to take wheat cargoes should bring os 
materials needed for manufactures, Mr. R. O'Halloran, representing 
the Victorian Boilermakers’ Union, said that if something were aot 
done to relieve the situation something like 2,000 men would b 
thrown out of employment. 

A short 5 the Prime Minister of Australia (Mr. 
Hughes) introduced a deputation of zine producers in Australis 
to the Secretary of State for the Colonies, Mr. Bonar Law, to ly 
definite proposals before the Government. The depatation owned 
and controlled all the zinc ores produced in Australia. The scheme 
was Imperial in its ecope and objects, and at the same time rested 
on sound business lines. It covered a proposal for the erection of 
smelting works in Britain, and involved the exclusion of Germsa 
spelter after the war. The scheme, as ready for adoption. pro 
vided for preferential treatment of the Empire's producte, bat ala 
allotted a fair share of raw materials to Fran e and Belgium. 


Swedish Export Prohibitions.—The Swedish Chamber 
of Commerce for the United Kingdom, London, has received è 
cable from the Swedish Board of Trade, Stockholm, to the effect 
that the following articles have been added to the list of goo% 
which are now prohibited for exportation from and for transit 
through Sweden :—Electrical safety appliances, box ourrent rere 
lators, with coverings or inner parts of other metal than iron 
mountings for incandescent lampe, with coverings or inner parts of 
other metal than iron.— Morning Post, 
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Contact Resistance of Metal Electrodes.—In a 
paper on this anbject, read before the American Electrochemical 
Society, Mr. N. K. Chaney refers to the high contact resistance 
which, under certain conditions, exists between the surface of an 
electrode of sheet zinc and the electrolyte. This “contact resist- 
ance” between zinc and an electrolyte of zinc chloride and 
ammonium chloride is a secondary development occurring with 
measurable rapidity after the immereion of the zino in the electro- 
lyte. At the instant of immersion it is very small. It may rise 
to values of from 200 to 400 ohms per square inch of electrode 
surface. It forms the principal part of the internal resistanoe of 
dry cells at low current values, and as determined by measure- 
ments upon the latter it bas a high temperature coefficient, 
decreasing to ^mne-tenth of its value with a temperature rise of 
from 0? to 45° C. It is lessened or destroyed temporarily by 
current densities above certain low limiting values, but is prao- 
tically unaffected by currents of less than 1 milliampere per 
50 sq. in. of electrode surface, even if continued for a considerable 
time. With higher ourrent densities it begins to deorease rapidly, 
and becomes negligible at current densities of about 1 ampere per 
50 eq. in. On open circuit the resistance again slowly rises 
It is destroyed or very greatly reduced 
by chemical treatment of the zino surface, e.g., by corrosion with 
dilute sulphuric acid. Au explanation of the high contact resist- 
anoe observed is based upon the supposed existence of a hydrogen 
film upon the electrode surface, discharged there by local action 
between the zinc and the electrolyte. This is supported by a con- 
siderable amount of experimental evidence, in which it is shown 
that the predicted behaviour of such a hydrogen film under selected 
conditions is in agreement with the observed behaviour of the 
contact resistanoe.— Met. and Chem. Engineering. 


Testing Rubber Insulation. — In testing rubber 
insulation according to the Underwriters’ specifications, Mr. A. A. 
Ladon found that samples taken from the eame coil showed marked 
variations in strength and elongation. Samples 5 in. long were 
rolled between two blocks of wood to loosen the insulation; the 
rubber could then be slipped off the wire. The insulating material 
was then tested for elongation, stretch, and tensile strength. The 
results varied as much as 100 per cent., and in only aix coils out of 
52 did the samples check. 

The trouble did not lie in non-uniformity or deterioration of the 
rubber compound, as waa at first supposed. The method of separating 
the wire from the insulation was at fault. No matter how!carefully 
the samples were rolled between the two blooks, the insulation 
could not be removed intact. In places it would stick to the wire. 

A new method was therefore devised for removing the insulation. 
The wire was of tinned copper. Tin amalgamates with mercury very 
easily and forms a very slippery surface on the copper. The 
mercury has no effect on the rubber compound. About } in. of 
insulation was cut off each end of the samples, and the stripped wire 
was scraped to remove dirt and grease. The ends of the samples were 
then immersed in mercury. After a period of time, varying from 
four to 24 hoars, the insulation could be slipped off the wire with 
almost no effort. 

This method is being used by one of the largest electrical manu- 
facturers in the country. Besides the accuracy and uniformity of 
results accompanying the application of this property of meroury, 
the onst of the testing had been reduced by over one-third.— Met. 
and Chem, Engineering. 

Russian Electricity Tax.— On May 20tb, with the 
Assistant Minister of Finance, A. I. Nikolaienko, in the chair, a 
sitting of the Committee of Iadireot Taxes was held. The 
consideration of the project for taxing electricity was taken in 
detail. The most important decision of the Committee was the 
acceptance of the proposition of the representatives of the electrical 
industry, that tbe concern delivering electricity should be free of 
the obligation to submit to the inspection of the Exoise a list of its 
subscribers using courrent. The payment of the Excise or tax will 
be made according to the quantity of energy delivered, and not 
according to the amounts paid by the clients, The Committee 
agreed to certein exemptions in various branches of the industry. 
It ruled out the projected right of the officials of the Excise to 
enter the premiees of the subeoribers at any hour of the day or 
night, and agreed to permit inspection by the Excise officers in 
private premises only during certain fixed hours of the day. 


Niagara Electrochemical Works.—Unable to obtain 
a sufficient quantity of cheap electric power from the Niagara Falis 
generating companies, when millions of cubic feet of water are 
being wasted over the great cataract every 24 hours, the Union 
Carbide Co., of Niagara Falls, N.Y., has been forced to erect a 
$2,000,000 branch plant at Saude, Norway. Construction work has 
already been started. The Norwegian factory will be known as 
the Electric Furnace Products Co. ; it will be operated as a sub- 
sidiary of the Niagara Falls plant, and the products of the foreign 
company will be sold exclusively in the United States. The plant 


Practically all the large Niagara Falls electrochemical industries 
are constructing extensive additions to their plante, and are con- 
tinually increasing their demand for power. Probably the largest 
construction work now in progress is the plant of the Niagara 
Smelting Co. Thie new industry will be one of the largest users of 
electric energy along the Niagara frontier. Upwards of $1,500,000 
is being invested in the new plant, 

The new plant of the Hooker Electrochemical Oo., costing 
upwards of $1,000,000, is rapidly nearing completion, and the 
Aluminium Co. of America has just awarded contracts for a large 
addition to its Falls plant. Other electrochemical industries are 
also making large extensions.— Electrical World. 


is expected to be in operation in less than two years. 


Conductors and Flexible Cord in Russia,—Since 
October last year a scarcity of conductors and flexible oord for 
electrical installations has been felt in Russia, as the stocks that 
were in hand have become exhausted, and it has been found im- 
possible to renew them under the existing conditions. Inability 
to obtain the necessary conductors and flexible cord for factories 
working for the national defenoe often brought about a difficult 
situation, particularly in the provinoes, and this circumetance 
prompted the Electrotechnical Section of the Central Military 
Industrial Committee to call a special council of representatives of 
all the cable factories, in order to take measures for the purpose of 
remedying the trouble. The meeting took place on Friday, 
8tb/218t January, on the premises of the section, under the chair- 
manship of Prof. A. A. Veronoff, and considered the necessity of 
urging the Government to grant facilities for the delivery into 
Russia from abroad of a certain quantity of copper, rubber, and 
other necersary materials for the organisation in cable factories 
of the production of conductors and flexible cord for stock, provided 
that conductors and flexible cord should be delivered from store only 
to such concerns as were working for defence, and under a 
sofficient guarantee. For the coming half-year, according to the 
estimates of the Electrical Section, about 750 tons of copper will 
be required for Government purposes, the distribution of whioh 
and corresponding quantities of other materials necessary for the 
production of conductors and flexible cord, and also the control of 
the regular delivery of all these materials, it is proposed shall be 
entrusted to the Electrotechnical Section of the Central Military 
Industrial Committee. Representatives of the cable factories 
explained at the same time that with an immediate delivery of the 
necessary materials for the preparation of conductors and flexible 
cord, installations might be organised only on oondition that 
during the period of the war certain variations in the present 
eystem of making the cables and flexible cord should be permitted. 
The fact is that at certain cable factories at present all the braiding 
machines are occupied in preparing field telegraph cable, but at 
the same time the wiading machines are empty. It was urged, 
therefore, as desirable that the winding instead of braiding of wire 
should be allowed. Another variation from existing construction 
consists in the application for flexible cord of thicker wires, which 
indeed reduces its flexibility ; but it is possible, and in time of 
war should be permitted. Prof. A. A. Veronoff was given a 
copy of the minutes of the corresponding committee of cable 
factories which met in Moscow from December 29th to Jan 
llth. The examination of these proposals to vary the existing 
types of conductors and flexible cord was entrusted to the 
electrotechnical section of the committee, composed of specialists 
in conductors, &c,— Elektrichest ro. 


A 15,000-H.P. Motor for a Reversing Rolling Mill.— 
The Westinghouse Electric and Manufacturing Oo., of East Pitts- 
bargh, Pa., has sold to the National Tube Co. the electrical equip- 
ment to drive a new 40-in. reversing rolling mill, which it is about 
to install in its plant at Lorain, O. This rolling mill, when com- 
pleted, will be one of the largest in the country. The motor will 
develop 15.000 H. P., and will run at a maximum speed of about 120 
R.P.M. Power will be supplied by a fly-wheel motor-generator set, 
which will be so controlled that the load on the power plant will be 
limited approximately to 8,000 kw. A similar equipment has been 
supplied to the Indiana Steel Co., which has purchased Westing- 
house electrical equipment to drive and control a new 40-in, 
reversing blooming mill that is to be installed in its plant at Gary, 
Ind. In addition to these two units, the Westinghouse Co. is at 
present building the electrical equipment for four other reversing 
mills, two of which are of approximately the same size as thoee 
mentioned above.— Elec. Rev. and V. Electrician. 


Terrestrial Magnetism.—The report of the Astronomer 
Royal for the past year states that the mean values of the 
magnetic elements at Greenwich for the past two years were :— 


Declination, Horizontal force Dip 
W. in C.G.8. unite. (inductor). 
1914  ... eee 15» 9063 0:18518 66° BL’ 13” 
1915 . . . 14 56 5 0°18494 66 51 58 


Electricity on the Panama Canal.—<According to 
the Electrical Reriew and Western Electrician, extensive ch 
have been authorised for increasing the capacity of the hydrn- 
electric plant at Gatun, Panama Canal Zone. New turbine wheels 
have been ordered for the three turbo-generator sets, each of 
4,400 H.P., instead of 3,100 H.P. as at present. No change will 
be made in the generators, as the very liberal design of these units 
makes it possible to operate them with an output of 8.650 k. v. A., 
at 80 per cent. power-factor and 55? C. temperatnre rise." In other 
words, it would seem that a miscalculation was made in the design 
of the generators, which were gnaranteed to give only 2.500 K.v.A. 
continuously with 40° rise, or 3,125 K. v. A. for only two hours with 
55° rise. 

In order to take care of the increased output of these generators, 
four new 400, OOO-oiroular-mil cables have been ordered for instal- 
lation between the hydro-electric station and the Gatun sub- 
station. The present cables between these two points are 10 in 
number, and of No. 0000 size. 

In addition, two 4,000-K.v.4. power transformers have been 
ordered for the Gatun sub-station, These are the largest trans- 
formers that can be installed in the existing compartments. 

One of the present 2,667. k. v. A. units will be moved to the 
Cristobal sub station, where it will be needed to take care of the 
increased load, due to the operation of the new coaling plant, the 
terminal piers, and the projected submarine base, 


710 


THE ELECTRICAL REVIEW. vel 28. No. 2,018, JUNE 23, 1916, 


Late Legal.—TuHE Magneta Tre Co, Lrp.—An 
application in a debenture-bolder's action—the Magneta Fabrique 
d'Horloges Electriques v. the Magneta Time Co., Ltd.—to confirm a 
provisional contract for the sale of the undertaking of the 
defendant company to a Mr. Molden, one of the co-plaintiffs in the 
action, came before Mr. Justice Astbury, in the Chancery Division, 
on Wedneeday. Mr. Vanneck seid the application had been before 
Mr. Justice Neville, when the contract was strenuously opposed, 
and his Lordship then adjourned the application, with the intima- 
tion that the provisional contract would be sanctioned at the 
adjourned hearing unless in the meantime a better offer was brought 
forward. The opposition of the company was that the prioe the 
applicants were to get for certain of the assets was not sufficient, 
and that the company would be able to realise to better advantage 
and save something for themselves, whereas under the provisional 


contract they would get nothing. The defendants did not now 


appear on the application, aud the applicants had had no notice of 
any other offer being made, and connsel understood they did not 
intend to oppose the contract any further. Mr. Justice Astbury 
thereupon sanctioned the contract. 


The British Engineers’ Association.—The following 
communication has been issued to British engineering firms, under 
date June 19th, from the offices of the Association, 32, Victoria 
Street, Westminster, 8.W. :— 

" As president and chairman of the Executive Committee of this 
Association, we appeal to you at a critical moment for your support 
and oo-operation. 

"The war is often described as an ‘Engineers’ War, and there 
can be no question as to the vital part played by the British 
engineering industry. 

" One result of the honourable, but heavy, responsibility which 
was thrust upon our engineers on the outbreak of war has been 
the inevitable dislocation of our pre-war trade and manufacture. 
As & consequence, the future contains serious problems which can 
only be solved by the ablest brains in the engineering trade. 

" The first practical step—as in all struggles on a large scale— 
is mobilisation. It ia notorious that neither in peace nor during 
the war has the British engineering industry exerted the influence 
to which it is legitimately entitled. 

"The cause of this serious handicap has been the failure to 
combine. The disinolination to combine was due to British indivi- 
dualism and independence, But we would ask you to consider 
whether the dictates alike of patriotism and business do not call 
for combination on a large and effective scale in so far as it is 
vital to secure a national policy which will conserve and foster 
B itish engineering. 

“If we lean on Government departments or outside helpers and 
advisers iustead of looking after our own interests for ourselves 
we shall—as the past has proved—be running grave risk. 

We fully realise the strain and pre-occupation imposed upon 
you by the war, but the issues at stake are too urgent to be any 
longer side-tracked till ‘after the war.’ 

"It is common knowledge that Germany, and, perhaps, other 
rivals, are preparing for a vigorous commercial campaign at our 
expense on the oessation of hostilities. If Germany can do this, so 
can we, The question is merely one of inolination. The British 
are the best organisers in the world, as witness the Royal Navy 
and our Army of 5 million men. They are also the easiest people 
to organise, once their consent has been won, because they are a 
free people. 

" The time has come for the engineering industry to show the 
country that it believes in organised self-reliance, and that it is 
prepared to maintain the aupremacy of British engineering against 
all-comers. s 

“The first practical step towards this end is mobilisation. We, 
therefore, appeal earnestly to you to join forthwith the 300 firms 
which already belong to the British Engineers’ Association, so that 
we may henoeforward present a united front to our common enemies 
whoever and whatever they may be. 

The new members whom we hope to welcome will naturally 
have a say in the coming campaign ; and, in order to reduce the 
call upon the time of busy men to a minimum, we have engaged 
the services of special organisers to carry out the decisions of our 
Council aud Executive Committee. 

" We believe that we are juetified in promising you in the near 
future a practical return for your eupport, and we shall heartily 
welcome your criticisms and suggestions. 

“WILFRID STOKES, President, 
“J. E. THORNYCROFT, 
" Chairman of the Erecutive Committee," 


Institution and Lecture Notes.—Institution of 
Electrical Engineers.—On Thureday last week the special meet- 
ing of Corporate Members was held to confirm the resolution to 
alter the Articles of Association, so as to exclude alien enemies from 
membership. The resolution was passed with one dissentient. Ia 
proposing a vote of thanks to the President, Mr. Ll. B. Atkinson 
pointed out that the Council had been unable to move in the 
matter until it was called upon to do so by the members: but 
directly that step had been taken, the President and Council had 
acted vigorously and effectively. 

Association of Teachers in Technical Institutions.—Oa 
Saturday last Dr. Wm. Garnett delivered an address on Technical 
Instruction after the War at the annual conference of the Asso- 
ciation, He said that when the full record of the work done for 
Government departments by Universities and technical colleges 
could be made public, it would command the attention of the 
industrial world, and there would no longer be any need for the 
work of Committees on the neglect of science. He advocated the 


formation of associations of manufacturers in allied trades t» 
ascertain the subjects on which research should be undertake. 
We had been so keen on dealing in the cheapest markets that we 
forgot all national considerations; no sacrifice was too great in 
the way of market price to render this country industrially inde- 
pendent of all other nations in respect of the essentials of life and 
of national efficiency. 

Reform of the teaching of the schools could never be effected 
except through the examinations, on the resulta of which echools 
gained their position in public eateem. 

Amongst the special poiats that Dr. Garnett emphasised were the 
following :— 

(1) That leaders of industry must place a higher value on indi- 
vidual scientific research, which is the greatest need of British 
industry. (2) That teachers in technical institutions must be 
more closely associated with industrial leaders. (3) That time and 
other necessary facilities must be given to teachers in technical 
institutions to enable them to carry out industrial research. (4) 
That consumers must be willing to make a sacrifice in order to 
contribute to the nursing of infant industries, so as to avoid entire 
5 on foreign sources for the necessaries of life or civili- 
sation. 

The Chemical Society.—At the adjourned special genera! 
meeting of the Society, on Wednesday, a resolution was carried to 
remove from the list of honorary and fo members the names 
of nine alien enemies, including those of Nernst and Ostwald. 


The Electrical Trades Benevolent Institution. 
Mr. F. B. O. Hawes, secretary of the above institution, informe u 
that the confirmatory general meeting was held on the 19th inst. 
at the Institution of Electrical Engineers, for the purpose of oon. 
firming the alterations in rules which were made at the annoa! 
general meeting. The principal alteration was to make the rule 
regarding the position of members who had not paid their sobecrip- 
tions slightly less drastic than it formerly was. The rule formerly 
stated that members whose subscriptions were in arrear were 
entitled to no privileges whatever. The altered rule is, that s 
member who is thue in arrears shall not be entitled to votes. Mr. 
Hawes adds: — There is no doubt that votes will in the near 
future be of considerable value, as the election of pensioners is by 
vote, and the list of members is steadily embracing more names of 
persons who might possibly be in need of such pensions. [tis 
sincerely to be hoped that the list will contain many more sach 
names in the near future.” 


Volunteer Notes.—1st LonboN ENGINEER Vol. xx. 
TEERS.—Orders for the week by Lieut.-Col. C. B. Clay, V.D. 
Commanding. 

Monday. Jane 26th.—Technioal for Platoon No. 9,46 Regency 
Street, S. W.; Squad and Platoon Drill, Platoon No. 10; Signalling 
Claes and Recruits. 

Tuesday, Jane 27th.—The School of Arms will be discontinued 
during the summer months; Reoruits, 7.15 to 8.15. ; lecture, 7.15. 
" Organisation and Discipline," Company Oommander W. Hynam. 

Wednesday, June 23th.— Platoon Drill, No. 1 Platoon. 

Thursday. June 29th.—Platoon Drill, No. 5 Platoon: Shooting 
for No. 9 Platoon; Miniature Range; HReoruits, 515 to ? 15; 
Instruotional Clase, 5.45. 

Friday, June 30th.—Technical for No. 10 Platoon, 46, Regency 
Street, S. W.; Squad and Platoon Drill, No. 9 Platoon. 

Saturday, July let.— Parade, 2.45. Uniform. 

Sunday, July 2nd.—Entrenobing duties: Parade, Victoria (& E. 
and C. Railway Booking Office), 8.35 a.m. 

MACLEOD YEABSLEY, 4d;uteat. 


Srp BaTt. (OLD Boys) CENTRAL LONDON VOLUNTEEB Rui 
MENT.—Battalion Orders by Oapt. R. J. C. Eastwood (Com. 
mandant), Thursday, June 22ad, 1916 :— 

Week- End Parades.—Saturday.—The Battalion will Parade st 
Wembley Park at 3 p.m. for Drill under the Commandant. 

Sunday.—The Battalion will Parade at Liverpool Street Statics 
(Low-Level entrance, G. E. R.), at 9.30 a. m., and proceed by train 
for Entrenching duties. 

Battalion Sergeant- Major's O. I. (. Class will be examined by the 
Commandant on Saturday, 24th inst., at 3 p.m., at Wembley Park 
A new class will commence on Monday, the 26th, at Lord» 
Oricket Ground, at 5.30 p.m., and will continue for two mastha 
Names should be sent in to the Adjutant as soon as possible. 

Map Reading.— Mr. W. Page will commence a new claes at Head. 
quarters on Wednesday, 28th inst., at 5.30 p.m. Those who wisd 
to attend should send in their names to the Adjutant as soos as 

ssi ble. 

POM uaketry.—Oompetitors for the ‘‘Holland Cup” and other 
members who have sent in their names to shoot at Bisley on 
Sunday, 25th inst., will report in uniform to Sergeant J. W.S 
Burmester, at 9.45 a.m., at No. 8 Platform, Waterloo Station. 


G. H. F. DUNCAN, Acting Adjutant, O. B. C. 


Fatalities.—AÀ young machineman was examining s 
machine with the aid of an electric lamp in the Speed well Iron 
Works, Coatbridge, when he sustained a shook which proved fatal. 

A verdict of " Accidental death was returned at a Küburr 
inq dest, on Saturday, on Walter Peroy Harris, 33, an electric fitter. 
of Kensington, who was killed on Jane 15th. According to tbe 
Daily Telegraph, it wae stated in evidence that Harris we 
employed by the British Westinghouse Co., Ltd., at the eleotris eub- 
station of the London and North-Western Railway Oo., at Kilburs. 
He was engaged in connecting some cables, and as there wae ar 
obstruction, he went to a cubicle containing live wires with the 
object of finding out what the obstruction was. He hed bee 
warned of the danger. It appears that he struck a epanner egaits 


~ was placed in command 
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a live wire at the top of the oubicle, and he received a shock of 
11,000 volts. The jury added a rider to their verdict to the effect 
that greater care should be taken in guarding live wires. 


Appointments Vacant.— Mains engineer, fitter drivers, 
drivers, and wiremen for the Military Electric Power 
Stations, Southern Command, Salisbury ; junior assistant (30:.) for 
the Leek U D.C. electricity works; station engineer, assistant 
engineer, charge engineer, station fitter, and linesman jointer, for 
the Ripon military camp. See our advertisement pages for 
partioulara. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with th 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of ihe 
ELEOTRIOAL REVIEW posted aa to their movements. 


Central Station Official.— Mr. R. M. WILSON, late assistant 
superintendent at the Thornhill power station of the York- 
shire Electric Power Co., Ltd., who is leaving to take up a 
pesition with the Ebbw Vale Steel Works Co., has been pre- 
sented by his colleagues with a gold albert. 


General.—At a largely attended social gathering, the South 
Shields Corporation traniways department presented a silver 
cigarette case and a silver watch to Motor-inan. WILLIAM 
MIDDLETON, who was serving on one of the warships which 
took part in the naval battle off Jutland. Mr. W. Bunting 
presided, and Alderman Wylie, chairman of the Tramways 
Committee, made the presentation. 

Mr. JOHN BROTHERTON, manager of the British Insulated 
and Helsby Cable Works, Helsby, has been placed on the 
Commission of the Peace for Cheshire. 

Mr. E. A. Nasu, secretary of the Faraday House Testing 
and Training Institution, has joined the Artists’ O.T.C. 


Roll of Honour.—Captain HENRY Newton, of the 5th Notts 
and Derbyshire Regiment (attached to the Royal. Engineers), 
who is a director of Messrs. Newton Bros. (Derby). Ltd., 
electrical engineers and contractors, of Derby, has been 
awarded the D.S.O. According to the Derby Daily Tele- 
graph, Captain Newton accompanied the Ilkeston Company 


eof the 5th Battalion (T. F.) to the Front, and while there he 


was responsible for a number of inventions which were used 
to advantage by his own Battalion, and the Brigadier-General, 
realising their excellence and utility, gave instructions for 
them to be provided for the Brigade. A workshop, which now 
employs over. 1,000 men, was established in France for his 
operations to be conducted on the spot, and Captain Newton 
It is stated that the King, the 
Prince of Wales, and the late Lord Kitchener all evinced 
great interest in his inventions. 

Lieutenant F. DixowN, Dorset Regiment, an electrician 
under the Cleckheaton Urban Council, has been wounded. 

Sapper Epacar Lockwoop, of the 13th Divisional Company 
of the Royal Engineers, a member of the Institution of Elec- 
trical Engineers, aged 28 years, and formerly engaged at the 
Ashton-under-Lyne electricity works, has died of disease eon- 
trscted on active service. 

Private ERNEST Barker, of the [Lancashire Fusiliers, for 
nine years in the employ of the British Westinghouse Electric 
ind Manufacturing Co., Ltd., Trafford Park, has been killed 
in. action. 

Private J. II. LEONARD, of the King's Liver pool Reyiment, 
who has been missing since June, 1915, is now officially pre- 
sumed killed. Prior to enlistment he was employed at Messrs. 
Dick, Kerr & Co.’s works at Preston. 

Electrical Artificer J. W. Horner, formerly on the elec- 
trical staff of the North-Eastern Railway Co. at York, was on 
H.M.S. Warrior in the North Sea battle, and was injured. 
He is in a Scottish hospital, and 1s making a good recovery. 


Private THOMAS Burns, Loval North Lancashires, has died 


from wounds in the head received whilst fighting in France. 
He had worked previously as an electrician. 

Lieutenant H. Dexcax., of the Royal Flying Corps, for- 
merly in the testing department at the Rugby works of the 
British Thomson-Houston Co., Ltd., has been decorated bv 
the King with the Military Cross for services rendered at 
the Front. 

Air Mechanic EnNEsT WHITFIELD, of the Royal Flying Corps, 
who has died of smallpox Whilst on active service at Cairo, 
bud formerly on the Doncaster municipal electricity works 
sta 

E. R. L. Sxow, who was a wireman on board H. AI. S. 
Invincible, lost his life in the North Sea battle. 

Electrical Artificer Harry WoopMan was lost in the North 
Sea fight on board H.M.S. Queen Mary. 

Our readers will, we are sure, join us in enderne sincere 
asvinpathy to Mr. R. A. Chattock, city electrical engineer of 
Birmingham, on the death of his only son, Private A. A. 
CHATTOCK, 
Chattock, who was 23 vears of aye, was educated at Hillbrow 
School, Rugby, and subsequently at Charterhouse School 
(Robinites). He studied at the Birmingham Municipal School 
or Art and in Paris. He was engaged on designing work 
when war broke out, and he joined the 2nd City of Birming- 
ham Battalion in October, 1914, as a private. This was after- 


who was killed in action on June 4th. Private 


wards named the 15th Service Battalion Royal Warwickshire 
Regiment. The Battalion went to France in November, 1915, 
he was on active service there until his death occurred. 
Lance-Corporal EDwARD MEE, of the Loyal North Lanca- 
shires, on the Bolton tramways clerical staff, has been miss- 
ing since May 2lst. 


Obituary.—Mn. E. Marca WEBB.—We regret to record the 
death, which occurred somewhat suddenly on June 15th, at 
the Arundell Arms Hotel, Lifton, Devon, of Mr. E. March 
Webb, of the India- Rubber, Gutta-Percha & Telegraph Works 
Co., Ltd. Mr. March Webb commenced his career at Silver- 
tcwn in 1869, on the staff of the late Sir Charles Bright, 
during the manufacture of 4,000 odd miles of submarine cable 
for the West India & Panama Telegraph Co., which was laid 
in 1870. Subsequently Mr. Webb joined the Silvertown com- 
pany, and took part in many cable-laying expeditions as chief 
electrician between 1872 and 1895. He was at one ‘time 
manager of the West Coast of Ainerica Telegraph Co., Ltd., 
and lately he had filled the office of secretary of the Spanish 
National Submarine Telegraph Co., Ltd. The cable-laying 
expeditions in which he took part were as follows:—The 
Direct Spanish cable (1872); Havana-Key West (1873); New- 
haven-Dieppe Shore End (1874); Chile-Peru cables (1875); 
Marseilles-Algiers laying. and Direct Spanish repairs (1879); 
l 1izard-Bilbao (1880); Marseilles-Algiers (1880); Mexican cables 
and Havana-Key West repairs (1880); C. & S.A. cables (Pacific 
side) (1881); Spanish National cables (1883 and 1884); Havana- 
Kev West repairs (1886); Congo cable repairs (1887); Western 
and Brazilian (1891); South American Co. (1892); ditto (re- 
pairs) (1803); Spanish Government and S.A. (1895). His 
death is regretted by his remaining Silvertown friends as the 
loss of one who was kind-hearted and genial to all. 

Mh. WILLIAM TobHUNTER.—We regret to record the death of 
Mr. William Todhunter, of the Telegraph Construction and 
Maintenance Co., Ltd.. which occurred at Blackheath on 
June 19th, at the age of 59 years. 

Mr. J. TRANTER.— The death is announced of Mr. Joshua 
Tranter, of Kendal, who, under the National Telephone Co., 
inaugurated the service at that town 20 years ago. Later he 
had charge of the underground installation work at Black- 
pool, Lytham, and St. Annes, and he retired when the under- 
tosing came under Government control. He was 71 years 
ol age. 


NEW COMPANIES REGISTERED. 


L. Weekes, Ltd. (144,093).—This company was regis- 
tered on June 14th, with a capital of £10,000 in £1 shares (1,000 founders’), 
to take over the businesses (1) of an electric fuse manufacturer carried on 
re A. I.. Weekes at Langley Street, Luton, Beds., as the British Electric 

Calibr; ated Fuse Co., and (2) of electric switch manufacturers carried on as 
th. Safetee ™ Controlling Appliances Co., Ltd., at Langley Street, Luton. 
The subscribers (with one share each) are: A. L. Weekes, Brooklands, Har- 


penden, Herts.. gentleman; W. J. Coom, 30, Conway Road, Luton, Beds., 
engineer, Private company. The number of directors is not to be more 
than five; the first are: A. L. Weekes (permanent chairman and sole govern- 


ing director) and W. J. Coom, £100. Registered office: 


Langley Strect. Luton. 


Qualification, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Bourton-on-the- Water Electric Light & Power Co., Ltd. 
-—Piartigulars of £600 second debentures created August 27th, 1915, filed pur- 
suant to Section 93 (3) of the Companies (Consolidation) Act, 1908, the amount 
of the present issue being £580. Property charged: The company's under- 
taking and property, present and future, including uncalled capital. No 
trt ste es. 


Rural Electricity Supply Co., Ltd.— Issue on June 6th, 
1916, of £100 debentures, part of a series of which particulars have already 
been filed, 


South Metropolitan Electric Light & Power Co., Ltd.— 
Issue on May 24th, 1916, of a £20,000 debenture, part of a series (this deben- 
ture, with others, particulars of which have already been filed, is eee to 
trustees as security for an issue of debenture stock). 


T. W. Broadbent, Ltd. (95,420).—Ca apital. £5,000 in 440 
pref. and 560 ord. sharcs "of £5 each. Return dated August 27th, 1915 (filed 
April 22nd, 1916). All shares taken up; £5,000 paid. Mortgages and charges: 
£1,000. 

British Mica Co., Ltd. (72,187).—Capital, £5,000 in 2,000 
pref. and 3.000 ord. shares of £1 each. Return dated March 16th, 1916. 
629 pref. and 2,000 ord. shares taken up; £629 paid on the pref.; £2,000 con- 
sidered as paid on the ord. Mortgages and charges: Nil. 

Camborne Electricity Supply Co., Ltd. (57,950).— 
Capita £10,000 in £1 shares. Return dated April 26th, 1916. 607 shares 
taken up; £605 paid, leaving £2 in arrears, Mortgages and charges: Nil. 


CITY NOTES. 


The report for 1915 of the Compagnie du 


Paris Chemin de Fer Métropolitain, of Paris, 
Metropolitan refers at length to the tunnel and inci- 
Railway. dental works carried out by the City of 


Paris in connection with the extensions of 
the railway, and states that no routes were handed over to 
the company for the construction of the permanent way and 
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equipment for MA Although delays had taken place in 
consequence of the culty of obtaining labour and materials, 
progress had been made everywhere. Similar obstacles con- 
fronted the company in the execution of its works, and the 
route length in operation had not varied since September 30th, 
1913, the mileage slightly exceeding 48. The completion of 
the orders placed in 1913 for additional motor cars and trailers 
had been interrupted, and the rolling stock consequently 
remained at 700 motor cars, 270 first-class trailers, and 335 
second-class trailers. The train service, which had to be re- 
organised and reduced in the second half of 1914, was gradu- 
ally brought last year up to a time-table which substantially 
approached that which prevailed prior to the war, whilst the 
number of employés had risen from 3,658 at the end of 1914 
to 4,133 at the close of last December. Concerning the bonuses 
granted to the staff in order to give the men a greater interest 
in the efficient working of the railway, the report mentions 
that over £36,000 was paid in this manner in 1915, and both 
the regular men and the temporary substitutes for those 
ealled to the Colours participated in the distribution. The 
total receipts amounted to £1,846,000, of which £596,000 
represented the share payable to the City of Paris according 
ti» the terms of the concession, and the working expenses 
absorbed £806,000. After making various appropriations, the 
net profits are returned at. £252,000, which sum has permitted 
of the declaration of a dividend at the rate of 5.6 per cent. on 
the ordinary capital of £3,000,000. 


The directors, in their report for the year 


Imperial ended December, 1915, state that the gross 
Tramways receipts of the Middlesbrough, Stockton 
Co., Ltd. and Thornaby electric tramways amounted 


to £66,529, an increase of £2,967. The 
passengers carried were 12,299,280, an increase of 37,656. The 
net profit was £15,432, as compared with £17,604. The traffic 
receipts continued to develop in spite of the difficult condi- 
tions in the districts served by the tramways and omnibuses. 
Since the beginning of the war 84 per cent. of the employés 
have joined the Forces or attested. The special allowances 
granted to dependents of employés amounted during 1915 to 
£1,531. This company holds [22,230 5 per cent. cumulative 
preference shares of £1 each and 112,451 ordinary shares of 
£1 each in the London & Suburban Traction Co., Ltd., and 
has received the full dividend for the past year on the prefer- 
ences shares, but the revenue of that company for the year 
1915 was not sufficient to permit the payment of any dividend 
ou the ordinary capital. The company’s net revenue account 
for the year shows an available balance of £25,760, and after 
payment of interest on the debenture stock for the whole year 
an interim dividend on the preference shares in respect of 
the half-year to June 30th last, amounting together to £17,075, 
6 per cent. per annum on the preference capital (less income- 
tax) absorbs £5,025, and a dividend for the year at 2 per cent. 
on the ordinary capital (less income-tax) requires £3,467, £194 
remaining to be carried forward. Annual meeting: June 
26th, Bristol. 


United Electric 


MR. G. A. Touchu, M.P., presiding at 
the annual meeting on June 15th, said 
Tramways that the war was still a dominating factor 

of Monte Video, in the River Plate. The company suf- 
Ltd. fered from the abnormal conditions in the 
shipping world, and would do so more in 

the current year. Practically all materials required by them 
had to be shipped to Monte Video. The coal situation con- 
tinued to cause anxiety. There was no coal supply in Uruguay, 
but there were fairly extensive peat deposits, and experi- 
ments as to their use for fuel purposes were being made. Fail- 
ing British coal, it became necessary to rely on America, 
although it was not of the same steaming qualities as Welsh. 
The large railway companies and other consumers of coal in 
the Argentine and Uruguay had formed a committee to regu- 
late, as far as possible, the exportation of coal to the River 
Plate. The Admiralty had agreed to liberate a certain amount 
of requisitioned shipping to carry coal from American ports 
to the River Plate. The cost of this coal, delivered in Monte 
Video, would be approximately 105s. per ton, of which 85s. 
represented freight. This compared with an average pre-war 
price of 40s. 6d. British coal might cost even more, but at 
the moment there was little or no chance of obtaining any. 
It was by no means certain that the company's requirements, 
even in American coal, would be fully supplied, as it was very 
difficult to find the ships necessary to carry it south. The 
fuel difficulty had not reached its acutest stage during the 
period covered by the accounts, but during the year now 
current it must represent a serious charge on the company’s 
receipts. Weather conditions in Monte. Video had also been 
unfavourable again. By carrying. out rigid economies in 
every department of the hotel, the reduction in the expenses 
almost compensated for the decrease in the receipts. All 
these adverse circumstances made a rather depressing narra- 
tive, but none of them represented conditions which should 
be permanent. Having referred to the political and economic 
situation in Monte Video and given details of the results of 
the past year’s working, the chairman expressed regret that 
the directors were unable to recommend the payment of any 
dividend on the ordinarv shares. In the circumstances, there 
was no prudent alternative. With regard to the current vear, 
weather conditicns during the past summer season showed 
some improvement, with the result that the traffics had 
shown increases when compared with the corresponding 
months in the previous year. It was, however, to be regretted 


that practically all the increase in gross receipts had been 
absorbed by heavier operating expenses. Those expenses were 
bound to go on increasing while fuel and freight costs n. 
tinued on the up-grade. He feared they could not expect 
any improvement in the net revenue position in the current 
year unless conditions made some rapid change. For some 
time past it had been the policy of the Governtuent of 
Uruguay to municipalise businesses of public utility. — With this 
object in view they acquired recently a controlling interest 
in the Norte Tramway Co., which still operated a system of 
trams in Monte Video by animal traction. He believed it to 
be the intention of the State to electrify this system and 
extend it in various directions—probably in competition with 
existing electric tramways. Experience showed that co 
operation was better than competition, whether the result 
aimed at the public utility or financial stability. If the muni- 
cipality was to enter upon the tramway business it would 
clearly be better that it should control the largest system 
in the city instead of being in competition with it. This 
might explain why some months ago informal inquiries were 
made as to whether this company would be prepared to &il 
to the State, and, if so, on what terms. The directors recog- 
nised that the position created by the war and the desire af 
the Government that British investments in North and South 
America should, when opportunity offered, be realised, were 
factors which ought to be taken into account. Thev there 
fore caused the authorities to be informed that if the Govern. 
ment were prepared to make a definite offer on a fair and 
reasonable basis of valuation, they would give it their Serious 
consideration. Since the report was issued the Government 
had made a proposal, which the directors would give their 
full and careful consideration. 


The report for 1915 of the Deutsch- 
Niederlandische Telegraphen Gesellschaft, 
of Cologne, states that no changes took 
place in the conditions of the company’s 
stations and cables as compared with the 
preceding year, the cables being stil in good condition. N., 
news had so far come to hand from the officials who remains: 
at Yap in regard to this station, and the directors assume 
that the Japanese censor had not permitted any report bein: 
wade. The company had again received a dividend of 6 per 
cent. for 1914-15 on its investment in the German South Sea: 
Wireless Telegraph Co. in so far as it was paid up. Ass 
result of the alteration in the agreement with the Grea 
Northern Telegraph Co., of Copenhagen, according to which 
the annual payment for repairs was reduced by £3,000 from 
June Ist, 1915, the German Netherlands Co. had to pay s sum 
lower in this year by £1,750, but a reduction in the expense: 
as against 1913-14 was not shown, owing to the unfavourable 
rate of exchange. The net profits are returned at £41,009), a 
contrasted with £41,600 in 1914, and the directors recommend 
a dividend of 6 per cent., as compared with 61 per cent. in 
1914. 


German 
Netherlands 
Telegraph Co. 


The Elektrizitats Gesellschaft (late W. 


German Lahmeyer ck Co.), of Frankfort-on-Mair. 
Electrical reports net profits amounting to £103.00 
Companies. for 1915, as compared with £108,500 m 


the previous year. It is intended to pa: 
a dividend of 7 per cent., being the same rate as in 19M. 


The accounts of the Land und Seekabel Werke, of Cologne- 
Nippes, show gross profits amounting to £61,000 for 1915. as 
compared with £67,000 in the preceding twelve month. 
After setting aside £4,000 for depreciation, as against £120" 
in 1914, and making other appropriations, the net profits atr 
recorded at £38,000, as compared with £35,000. It is po- 
posed to distribute 11 per cent. on the paid-up capital « 
£262,500, this comparing with 10 per cent. in 19M. 


The shareholders in the Bergmann Elektrizitats Werke. +’ 
Berlin, were informed by the general manager at the recent 
annual meeting that over one-half of the total turnover i 
1915 represented peace manufactures, the balance comprem- 
war contracts. As a result of the Government requisitions - 
copper and certain other metals, the company had been com 
pelled to equip itself for the production of metal substitutes 
and this had rendered it possible to continue the output “ 
articles for peace purposes. This fact was also of importance 
for the period after the war in regard to the price movement 
in copper. If the price of copper exceeded rinissible hunts 
the continued use of substitutes would make the works in 
dependent of other countries. On the conclusion af peace ii 
would be possible quickly to change over to the nianufactur: 
of peace products, und competition would be keen, especia.’ 
with American firms. 

Mn. Goprrey Isaacs presided, on Jun? 
14th, at the annual meeting. in th 

International absence of Mr. Marconi in Italy. After 
Marine dealing with the balance sheet arm 
Communication the increase in the receipts, which b 
Co., Ltd. already been mentioned in the report h. 

said that they were entitled to cong" 

late theiiselves upon the result, especially considering that ti 
business was necessarily being conducted in very difienit au 
abnonnal circumstances, and that the whole of the bre 
incurred through the submarine warfare had been dei 
profit and loss account. The gross receipts, Which m ay 
were 461.166. had grown in successive years to ape 
(1612), £146,325 (1913), £175,105 (1914), £208,927 (1915). The. 


Marconi 
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telegraphie receipts were very mucb below what they would 
have been in ordinary circumstances. Except in such abnormal 
times as these their business was not subject to any material 
variation in its figures in consequence of fortuitous circum- 
stances, activity or slackness of trade. They provided what 
was an absolute need, the great importance of which was 
more marked each year. Not only was it essential that every 
merchant ship should be fitted with a wireless installation, 
but overwhelming evidence had been afforded of the import- 
ance of a world-wide organisation such as the company had 
buit up. The number of telegraph stations owned and 
worked by the company as public telegraph stations on the 
high seas had increased since December from 1,008 to be- 
tween 1,100 and 1,200, and the number was increasing daily 
as fast as it was possible to turn out and fit the installations. 
They had to-day a sound industrial business which could 
only progress, and which, after the war, would develop 
more quickly than hitherto. Their position had not been 
obtained without a very great struggle. Since their incep- 
tion, 16 years ago, they had encountered innumerable difti- 
culties, the country was slow to appreciate the value of their 
wcrk, and the business was dangerously near to falling into 
foreign hands. It gave one hope that the lessons of the war 
would lead to national assistance—should it again fall to the 
lot of a British company, situated as this company was—to 
develop a new science and a new industry destined to become 
of such paramount importance to the nation. Mr. Marconi's 
recent developments would dispose of one more peril of the 
seas. He authorised him to state that in the near future he 
would introduce a new, independent, and very simple appa- 
ratus to be worked from the bridge of a ship, and by one of 
the ship’s officers, which should put an end to all danger of 
collision in darkness or fog. Mr. Marconi had described that 
new work to him, and he had little doubt that every sea- 
going vessel would be equipped with the invention. This 
should prove of no small value to their company. Mr. Isaacs 
went on to refer to the bravery in these perilous times of their 
operators, of whom they had 2,000 almost continuously on 
the seas. Eighty-two of their operators were employed on 
mercantile ships which had been sunk by the enemy. Three 
were oan two had been seriously injured, and seven 
slightly injured. The chairman spoke very highly of the ser- 
vices of the manager, Mr. Bradfield, and the heads of the ship 
departinent, Messrs. Cross and Lewis, and their staff. 


J. G. White & Co., Ltd.—A dividend of 6 per cent., less 
tax, is proposed, carrying forward £34,939. The war con- 
tinues to adversely affect the business. Methods for broaden- 
ing the scope of the company’s work are being developed with 
encouraging prospects. Investments having been conserva- 
tively valued in the past, no readjustment of values is now 
necessary. 


Marconi’s Wireless Telegraph Co., Ltd.—Gross profit for 
1915, £581,125; net profit, £377,818, an increase of £145,101. 
In view of the state of war, and having regard to the large 
sums of money abroad, and to the uncertainty when the 
moneys due from the Government will be received, the re- 
scurces are to be husbanded. A final dividend of 5 per cent. 
will make 10 per cent. for the year. Annual mecting: June 
30th. 


Trowbridge Electric Supply Co., Ltd.—Mr. J. H. Blake 
presided at the annual meeting, on June 13th, at which a 
dividend of 5 per cent. on the ordinary shares was declared. 
The profits were only £348, as against £438 last year. That 
was not dué to a reduction in sales, but to their not putting 
up the price to consumers as early as they ought to have 
dcne. It was stated that the Bradley Road residents could 
not have a supply, as the Council would not grant permis- 
sion there for overhead wires. The cost of underground 
cables was prohibitive, and would be for some years to come. 


Waygood-Otis, Ltd.—For the year ended March, 1916, 
‘the profit was £12,798. Depreciation absorbs £3,900, direc- 
tors’ remuneration and salaries of directors managing depart- 
ments £6,542, grants to employés’ dependents £2,396, and 
there is carried forward £671. 

Yorkshire (West Riding) Electric Tramways Co., Ltd.— 
Interim dividend of 3 per cent. on account of the accrued 
dividend on the 6 per cent. cum. pref. shares. 

Veritys, Ltd.—Dividend for the vear, 6 per cent. on the 
ordinary shares, carrying forward £1,084. 


Coventry Chain Co., Ltd.—Interim dividend of 6 per 
cent. per annum, less tax, on the ordinary shares. l 


STOCKS AND SHARES. 


TUESDAY EVENING. 
The capital news of the Russian advance contributed in 
no small measure to further improvements in the Stock 
Exchange markets, prices going ahead rapidly under the 
leadership of Consuls. The Funds, indeed, moved much too 
quickly, as was apparent immediately the buying pressure 


became relaxed, with the result that the 4-point rise secured 
in less than a week was cut in half as sellers came in, tempted 
by the rapidity of the rush-up. Consols have once more 
taken the premier position as regards markets, upon them 
depending movements in other gilt-edged securities. The 
latter hardened with Consols, but in their case they managed 
t» retain the rises considerably better than Consols did. 


Home Railway stocks have dwindled a little, following upon 
their big rises of last week. The attention called to the 
market by the advances, spread to the Central London issues; 
though when would-be purchasers sent in their orders, they 
found scarcelv any stock on supply, and the quotations 
ncminal except to sellers. The 4 per cent. preferred stock is 
changing hands about 573; but the 4 per cent. assented pre- 
ferred stock 18 quoted about 72, with none on offer. The 
last business marked in the company’s ordinary stock (non- 
assented) was at 354, which is about half the present quota- 
tion for assented ordinary. Underground Electric ordinary 
are better at 1 15/16, though the income bonds have given 
way a little. 

Electricity ordinary shares have a rise of 78. 6d. to the 
credit of Westininsters, which has raised these to 6, at which 


price the return on the money comes to £5 168. 8d. per cent. 


This gives Westminster ordinary the pride of place, as yield- 
ing less than any of the shares of its class in the list. Chelseas 
at 3 are 1 down; up to the present they have held the position 
now taken by Westminsters. The highest returns are those 
afforded by the ordinary shares of the South London, the 
Brompton, and the London Electric Companies, in the order 
named; while from the preference shares the average yield 
works out to about 64 per cent., taking the list through. 
There is rather more business doing in the market than usual, 
and jobbers report inquiry for the shares of the leading com- 
anies. In the manufacturing group, too, Edison & Swans 
179 5 picked up to half-a-guinea. British Westinghouse pre- 
ference have further improved. 
British Aluminium ordinary shares are a trifle easier at 
Os. 6d. The report of the Aluminium Corporation, which 
had been awaited with considerable interest, is now out, and 
shows a net profit of £14,300, this being the first time for 
the past half decade that the company has escaped a loss. 
' The preference shares are, therefore, to get their 7 per cent. 
dividend, although some criticism is directed against the pay- 
ment by those who think it would have been better to fortify 
the financial position by refraining from making a distribu- 
tion yet. Nothing has been allowed this year for deprecia- 
tion, the directors stating that the question will be dealt 
with in the next report. 


Al the cable manufacturing shares are strong. India- 
Rubbers have risen 5s. to 114. Henleys and Callenders are 
wanted by Manchester, which also is a buyer of the other 
ccmpanies' shares in this group. Babcock & Wilcox gave way 
a trifle, but firmed up again to 23. Castner-Kellners have 
recovered the dividend recently deducted, and at 3§ they are 
3/16 higher on the week. 


. With reference to dividends paid free of tax, as there secms 


to be a slight misapprehension amongst some readers, may 
we repeat that the yields pr cent. which are given in our 
tables have been calculated without making any allowance 
for income-tax at all. For some time, we endeavoured to 
show the equivalent return where dividends were paid tax 
free; but, in consequence of the various alterations which 
tcok place and the different deduction made by the com- 
panies from their dividends, we reverted to the simpler prac- 
tice of working out the returns ''flat," leaving the necessary 
allowances to be made by those who are interested. To take 
one concrete example: The return on Eastern Telegraph ordi- 
nary stock comes to 54 per cent.; but as the dividends are 
paid free of tax, deduction of 5s. in the £ would render 
this equal to nearly 71 per cent. when compared with other 
shares the dividends on which are subject to tax before the 
cheques are sent out. 

The strength of the Liu market continues to stand 
out as one of the features of the Stock Exchange. Westerns 
have risen 7s. 6d., Eastern ordinary is up 2 points, '' China 
shares are again up à, and Anglo-American preferred is a 
point to the good. In addition to these, all the rises of the 
previous week have been held. Considerable animation has 
revived in Marconis. The ordinary shares gained 7s. 6d. upon 
their last week's price, but at 2 13/16 shares came in, and 
there was a small reaction which has left the price ł up. 
Rumour is busy in the discussion of what dividend the 
company is likely to pay. With the parent shares, those 
in the subsidiaries have also rallied, Americans hardening to 
168. 3d., and Canadians to 9s. A prominent feature in this 
section is the strength of Marconi Marines, which rose 
straight from 30s. to 39s. without a break, though at the 
latter price something of a halt was called to the breathless 
advance. 

Mexican news is bad. Carranza has developed unexpected 
truculence, and is said to have seized a station on the South- 
ern Pacific Railroad. President Wilson has ordered mobilisa- 
tion of the American Militia, and prices of Mexican securities 
are naturally flat. So far as the utilities are concerned, no 
quotable changes have been made, but the various Issues are 
not exactly in eager demand. | 

Holders of the 5 per cent. convertible debenture stock of 
the Consolidated Gas, Electric Light, and Power Co., of Balti- 
more, should note that their option of conversion into common 
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As wil expire on July Ist. The stock is an excellent 

Arity, but the shares have fine prospects, and receive 7 per 

mt. dividends at present. 

Brazil Tractions fell a point to 63, although other things 
.connected with Brazil are mostly good. Prices in the railway 
market are making rapid strides. British Columbia deferred 
is harder, and a satisfactory feature is the further recovery 
in Anglo-Argentine. Tramways first preference shares, the 
price putting on another 3 to 3 11/16. The Argentine Republic 
has recovered very slowly from the effects imposed upon it 
b; the war; and there can be no doubt that when it fairly 
turns the corner, prices will go ahead just as sharply as did 
those of companies trading in Brazil. The 4 per cent. deben- 
ture stock is better at 76; the 44 per cent. has improved to 
753. which is about a couple of points lower than the 5 per 
cent. debenture stock. 

Bombay Electrics are good at 16}. The British Electric 
Traction issues are also firm, the 5 per cent. debenture stock 
changing hands the other day at 801, and the 41 per cent. 
second debenture stock at 703. Calcutta Tramways ordinary 
have been done within the last few days at 64, which is £1 
a share lower than they stood upon the outbreak of war. 

The rubber share market is steady, notwithstanding a fur- 
ther decline in the price of the raw material to 2s. 53d. per lb. 
Business is accordingly quiet, and interest has drifted away 
t» a large extent into other and more active departinents of 
the industrial section of the Stock Exchange. At the same 
tine, the decline in rubber has not led to any particular 
seling. Copper shares have weakened, in consequence of 
the smart drop in the price of copper. Base metal shares of 
various kinds are under something of a cloud. Armament 
issues, on the other hand, tend to improve, in sympathy with 
the strength shown by iron and steel shares generally. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Homer ELROTRIOITY COMPANIES. 


Dividend Price 
— June 29, Rise or fall Yield 
1914. 1915. 1916. this week. p. c. 
Brompton Ordinary  .. .. 10 10 ei — 47 18 10 
Charing Cross Ordinary 5 5 B4 — 7 210 
do. do. do. 44Pref.. 44 47 Bi - 6 18 
Chelsea s s Vx s6 5 4 8 -1 6 18 
City of London Sa - 9 8 19 — 6 18 
do. do. 6 per cent. Pref. 6 6 1 — 5 1t 
County of London 98 mee d 7 10 => 6 16 
do. 6 per cent. Pref. 6 6 N = 5 16 
Kensington Ordinary .. "E 7 6 — 7 0 
London Electric .. zs 88 4 8 1 — 711 
do. do. 6 per cent. Pref. 6 6 4 — 7 1 
Metropolitan ds " " a 8 a == 6 6 
do. 44 per cent. Pref, 4 8 - 7 in 
St. James’ and Pall Mall . . 10 8 b — 6 16 
South London . m 5 b 24 — 8 18 1 
South Metropolitan Pref. „ 7 ly — 6 14 
Westminster Ordinary .. S 9 7 6 + à 6 18 
TRLEGRAPHS AND TELEPHONES. 
Anglo- Am, Tel, Pref. 6 6 104 + 1 6 15 6 
do. Def. 80/- 83/6 28 — 110 9 
Chile Telephone .. 8 8 EN — 6 6 6 
Cuba Sub. Or 5 5 14 618 4 
Eastern Extension se 7 8 14 * à *511 4 
Eastern Tel. Ord. - 7 8 146 +2 *6 9 7 
Globe Tel. and T. Ord. .. ie 6 7 1 — *5 12 0 
do. Pref. o 6 6 10 — $11 8 
Great Northern Tel. .. 2 22 87 — 5 19 0 
Indo- European ae 19 13 49 * 12 8 
Marconi ee oe 10 — 2! * 1 81: 6 
New York Tel. 44 " wa 44 17 1024 — 4 710 
Oriental Telephone Ord. .. 10 10 3 — 5 8 1 
United R. Plate Tel m 8 8 6a xd — 6 5 6 
West India and Pan. .. is 1 Nil 2Y- - 9 6 1 
Western Telegraph vs is 1 8 15 + i 6 6 8 
Home Raita, 
Central London, Ord. Assented 4 4 72 +1 6 11 1 
Metropolitan T ae T 1 1 274 + } 812 9 
do. District  .. .. Ni Nil 194 — Nil 
Underground Electric Ordinary Nil Nil 114 +È Nil 
do. do. "A" .. Nil Nil 67 Nil 
do. do. Income 6 6 81 — È *6 18 0 
FonziGN Trams, &c. 
Adelaide Sup. 6 per cent. Pref. 6 6 43 — 6 6 4 
Anglo-Arg. Trams, First Pref. 6 ef si" +4 7 9 2 
do. 2nd Pref. .. 6 — 8 9 2 
do. 6 Ded. 5 b Tli — 8 8 7 
Brazil Tractions .. se 80 4 4 69 -1 6 7 0 
Bombay Electric Pref. .. -" 6 6 10 — 515 8 
British Columbia Elec. Rly. Pfce. 65 5 69 — 998 
do. do. Preferred — Nil 40 — Nil 
do. do. Deferred — Nil 39 +1 Nil 
do. do. Deb. 4 4 62 - 617 1 
Mexico Trams 5 percent. Bonds — Ni 42 — Nil 
0. 6 per cent. Bonds — Nil 85 — Nil 
Mexican Light Common P Nil Nil 20 — Nil 
do. Pref. .. Wis Nil Nil 82 — Nil 
do. lst Bonds A Nil Nil 42 — — 
MANUFACTURING COMPANIES. 
Babcock & Wilcox x . 104 15 ?1 — 5.9 1 
British Aluminium Ord. as 6 7 23,6 — 6d 5 5 8 
British Insulated Ord. .. . 15 135 104 7 310 
British Westinghouse Pref, .. Th 7 46/6 4 €d. 6 9 0 
Callenders.. = oz ee 15 20 12: — 8 0 0 
do. 5 Pref. A MN 5 6 4 - 517 8 
Castner-Kellner .. Ww SQ 20 — 8 15 610 3 
Edison & Swan, £8 paid .. Ni — 10/6 + 6d. Nil 
do. do. fully paid .. Nil — 13 — Nil 
do. do. 5 percent. Deb. 5 5 57 — 8 16 8 
Electric Construction .. E 6 7h 14/8 — 10 6 10 
Gen. Elec, Pre rtr. 6 6 93 — 6 4 8 
Henley  .. js se .. 20 25 15 — 8 6 8 
do, h Pre!. ee ee ee 43 43 4 — 6 12 6 
India Rubber Vs . 10 10 114 — *8 18 10 
Telegraph Con. .. se . 20 20 — *6 4 0 


* Dividends paid free of Income tax. 
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. another £100,000 of first mortgage debentures. 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstanom. 


Wednesday, June 21st. 


Latest Fortnight'y 
CHEMICALS, &c. | Price. Por or Dee. 
l 
a Acid, Oxalic .. "T per lb. 14 e 
a Ammoniac Sal oe . ee per ton 215 ee 
a Ammonia, Muriate (large crystal) " i £54 si 
a Bisulphide of Carbon  .. ae ʻi 233 ss 
e Borax.. ae oe ee oe 'T] £3) 
a Copper Sulphate .. zs sh ji £63 
a Potash, Chlorate .. “a .. per lb. 2/6 
a i Perchlorate E P. b i 9J- | 
a Shellac - - .. percwt. 9 „. 
a Sulphate of Magnesi 2s .. per ton 418 
a Sulphur, Sublimed Flowers  .. $i ' £ 4 
a 9 ump ee oe , | £10 
a Soda, Chlorate " per lb. 1/43 ; 
a „ Crystals x ES .. per ton | 12 /- 
a Sodium Bichromate, casks S perlb. | ace 
| 
METALS, &c. 
c Brass (rolled metal 2 to 12° basis) per lb. U4) to 14] (d. Aee, 
c „ Tubes (solid drawn) i 50 1/4 bo ljs,.— 14.10 12 dee 
c „ Wire, basis ix es ys i/ag to 1/5 0. to } dec. 
c Copper Tubes (solid drawn) » 1,7 *o Il id. «ec. 
E „ Bars (best selected) . perton 4160 £4 de 
g 9 Sheet oe ee ee ” 4160 £i Ae 
g ” Rod oe oe ee ee [T] £162) 4 Ave. 
d „ (Electrolytic) Bars EN a 2139 £1 dee. 
d „ i Sheets " £157 £1 dec. 
d „. e Rods E $5 £146 £1 dec. 
d "i H.C. Wire per lb Wi jd. de 
f Ebonite Rod .. ss si n - T 
f " Sheet vs di 2/6 oe 
n German Silver Wire bs is 2/3 T 
h Gutta-percha, fine .. e T " 8/10 vi 
h India-rubber, Para flne .. "E »5 9j5 9d. dec, 
i Iron Pig (Cleveland warrants) .. per ton Num. - 
» Wire, galv. No. 8, P.O. qual. - 436 js 
g Lead, English Pig .. vá M n £31 25s. dec 
g Mercury và vx vs .. per bot. £216 d N to 
5 
e Mica (in original cases) small .. per lb. 64. to 8- 
€ „ " ” podun " 700 to 140 15 
e m ” * rge .. ye i a 
d Silicium Bronze Wire. per Ib à 
r Steel, Magnet, in bars. .. per ton £85 es 
g Tin, Block (English) ae sie T £178 to 4179. jrit £13 de- 
n „ Wire, Nos. 1 to 16 .. per lb. 3,- T 


Quotations supplied by— 


g James & Shakspeare. 

h Edward Till & Co. 

i Bolling & Lowe. 

l Richard Johnson 4 Nephew, Lid. 
a P. Ormiston & Sons, 

r W. F. Dennis & Co. 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons, 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


Aluminium Corporation, Ltd.— The report for 1915 sors 
continued improvement, and a further tuprovement in. pe’ 
profits, which, after providing for debenture Interest ar 
other charges, amount to £14,257, plus £5,285 brought f: 
ward. The directors recommend a dividend of 7 per weni 
less tax, upon the preference stock, leaving to carry forwa:! 
44.559 to the next account, when the questions relating to 
depreciation will be dealt with. The driving of the Dese 
Tunnel was completed: carly in. the present. vear, and hi 
already fully justified. its construction, Arrangements basr 
been made to Increase considerably the water power, and th 
censent of the Treasury has been obtained to the issue‘ 
Tt is ther- 
fore proposed to obtain the approval of the existing debenture 
holders to the creation and issue of this amount, increast - 
the total authorised issue to £250,000. 


French Thomson-Houston Co. Ahe report of the C» 
Francaise pour l'Exploitation des Procedes Thoison-Hou-t : 
for 1915 states that the net profits amounted to 4.821 o> 
francs, an increase of 272,000 francs. In order to strengter 
the financial position, 40,000 6 per cent. bonds of 3 fran: 
each were issued. <A dividend of 7 per cent. is prope! 
leaving 197,614 francs to be carried forward.—Financial Tone 


Eastern Telegraph Co., Ltd.—Preference dividend at ts 
rite of 34 per cent. per annum, less ineome-tax. for t 
quarter ended June; also a first quarterly interim dividend |! 
13 per cent. on the ordinary stock, free of tax. 


Ruston, Proctor & Co., Ltd.—Final dividend on the eet 
nary shares making 8 per cent. for the year, plus a bonus v 
2 per cent., both less income-tax. £45,000 bas been place! 
to reserve and £16,300 carried forward. 


i 


Anglo-Argentine Tramways Co., Ltd.—We unde! 
that the directors have decided not to pay an interim divide te 
on the second preference shares. 


Bullers, Ltd.—An interim dividend at the rate of à p! 
cent. per annum (5s. per share), free of tax, is announced 
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MUNICIPAL ELECTRICAL EXTENSIONS AT KILMARNOCK. 


(Concluded from page 669.) 


THE transmission line to supply the eastern area was not 
completed until the end of the summer ; thus this line is 
not so revenue-producing as the western route. However, 
a namber of the mills are considering offers for completely 
electrifying their 
plants. This trans- 
mission line is simi- 
lar in. design and 
capacity to the 
western section. 
The sub-stations at 
Galston, Newmilns, 
and Darvel are 
erected in close 
proximity to the 
power line, and in 
each case the line 
loops in and out of 
these sub-stations, 
so that the circuit 
can be divided up. 
At a point between 
Kilmarnock and 
Galston a tapping is 
taken into the sub- 
station of Messrs. A. 
Strang & Co., Ltd., 
where a 50-K.V.A. 
transformer is in- 
stalled, and arrange- 
ments are made 
whereby a supply 


demand for energy warrants the extension. As mentioned, 

the transmission line is looped into this sub-station, and 

continues on to the Burgh of Newmilns. Between Galston 

and Newmilns the supply i is teed off to the Loudoun Pit, and 
an 11,000/8,300- 
volt transformer i8 
installed. Here one . 
100-H.P. and one 
50-H.P. motors are 
running day and 
night, driving tur- 
bine pumps placed 
at the bottom of the 
pit shaft ; the adop- 
tion of electric wind- 
ing is also under 
consideration. 

T be sub-station 
at Newmilns is 
erected under a rail - 
way arch, and L.T. 
mains run to the 
various mills. New 
mills are in course 
of erection, and the 
manufacturers are 
driving throughout 
by electricity, utilis- 
ing a motor on each 
loom. It is essen- 
tin] that the loom 
drive shall be steady 


can be given to the HIGH-PRESSURE SWITCHGEAR, AND CUBICLES. and not jerk y 


village of Hurlford. 

At Galston the sub-station is similar to those at Troon 
and Irvine, but the transformer ratio is 11,000/415 volta. 
Low- Pressure mains are laid from this sub- station into the 
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town. The supply here was available in the middle of 
January, 1916: the Wholesale Co-operative Blanket Works 
have some 150 H.P. installed, and a number of smaller 
consumers have been connected. Ducts are laid with the 
low-pressure mains for installing H P. mains immediately the 


when starting up; 
with a modern spring adjustment on the motor, the 
starting-up trouble has been overcome, and the three-phase 
A.C. motor is recognised to be a complete success in every 
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TURBO-GENERATOR, 


respect. There is no doubt, therefore, that many of the 
manufacturera, now that the electric drive on lace looms is 
proved to be satisfactory, will eventually discard their steam 
engines and adopt the electric drive. 
Owing to the mills not being in close proximity to one 
: 
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another at Darvel, as is the case at Newmilns, 3,300-volt 
mains are laid ia the burgh to the various mills. The sub- 
station is similar to those already described, the transformer 
ratio being 11,000/3,300 volts. 

The supply at Darvel. has only been available for a few 
weeks, and only one mill is as yet electrified, but applica- 
tions from others have already been received. Messrs. 
Stirling & Auld, prior to taking the Corporation supply, 


- i 


HIGH-PRESSURE SWITCH PILLAR AND TRANSFORMER KIOSK, 


generated their own electricity by means of an 80-H.P. 
suction gas engine and belt-driven alternator. 

To cope with the demands from the Burgh of Kilmarnock, 
and its recently-extended area of supply, extensive altera- 


tions have taken place at the power station, and extensions to 


the engine room and boiler house, and a switch annexe, have 
been built. A turbo-alternator set of 1.500 Kw. was insta]led 
in January, 1915, and a farther similar 2,500-Kw. set was 
put on load in April, 1916, bringing the total plant capacity 
to 5,550 KW., there being nine sets in all, three of which 
are turbo-alternators. Both the 1,500 and 2,500-Kw. 
turbines are of the B.T.H. horizontal Curtis type, ruaning at 
3,000 R. P. M., and driving 3,300-volt, 50-cycle alternators, 
‘with the exciters on the ends of the shafts. The 1,500-Kw. 
set is designed for 25 per cent. overload and 50 per cent. 
momentary overload, but the 2,500-Kw. set is designed for 
50 per cent. overload for a long period. On both alternators 
a Heenan & Froude air filter is provided. | 

The condenser on the 1,500-Kw. set is of the surface type, 
with the air, circulation, and extraction pumps driven by an 
auxiliary turbine manufactured by Messrs. Mirrlees Wataon. 
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Ter OFF E.H.P. TRANSMISSION LINE TO SUPPLY IRVINE. 


The condenser on the 2,500-Kw. set is of the Worthington 
surface type, the air, circulating, and extraction pumps 
being driven by a B.T.H. steam turbine. The exhaust 
steam from the two auxiliary turbines can be passed into a 


B K 


direct - contact feed-water heater situated on the top of a 
hot-well tank. or put into the main turbine condenser. With 
the 2,500-Kw. turbine a. Lea recorder is installed. 


MEC EV 


CALLENDER K TOWERS CROSSING Boa LAND (see p. 668). 


The high-pressure switchgear supplied by the British 
Thomson- Houston Co. consiste of one Tirrill regulator panel, 
three machine panels, two oonverter panels, and six feeder 
panels. Immediately behind the control board and in the 
switch annexe are built concrete cubicles containing 
bus-bars, switches, &c. The whole of the bus-bars and 
isolating switches are duplicated, and the doors of the 
cubicles are interlocked with the switches. 

In order to make full use of the efficient turbo-alternators, 

one 500-Kw. and one 300-Kw. Bruce 
Peebles motor-converters are installed 
in the power station to supply the 
direct current for lighting and tram- 
ways, and these also rua in parallel 
— with the converters at the Langland 
i Street sub-station. These machines 
have the same voltage regulation as the 
D.C. generators, and can be run in 

parallel with them. 
In the boiler bouse one 20,000-Ib. 
Babcock & Wilcox boiler has been 
Core added, and a similar one is in course of 
erection at the works, making a total of 
eight boilers, three of which are of the 
Lancashire type. Owing to the cheap 
grade of fuel which can be had around 
Kilmarnock, this new boiler is fitted 
with * undergate forced draught. 
This was the first of Messrs. Babcock 
and Wilcox’s manufacture, and it has 
been found that a very small and 
cheap class of smudge can be burned 
economically and well. B. T. H. steam-flow meters are 
installed in connection with the chain-grate stokers. An 
induced-draught plant is at present being erected, and 
much better evaporation is expected from the boilera when 
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this plant is working. A railway siding runs direct over 
the coal-bunkers in front of the boilers, and the usual 
bunker elevators are in use for taking the coal into the 
stoker hoppers. 

The pumping plant consists of three Weir double- acting 
feed pumps, and a rotary feed pump will be installed 
shortly. Although the works are situated on a bank of the 
river Irvine, a shortage of water was experienced during the 
summer, the river being dammed at a number of places. 
To overcome this difficulty, 36-in. ferro-concrete pipes have 
been laid from the nearest dam to the works, and an 
ample supply of water is now available. The condenser 
and pumps are now always flooded. 

The maximum load during the winter of the year ending 
May 15th, 1915, was 1,840 Kw., and the average day load 
for the last four months has been 2,000-2,200 kw. This 
load would have been some 500 Kw. better had sufficient 
plant been available, but owing to the delay in getting 
the 2,500-Kw. turbo-alternator into commission, it has been 
necessary to restrict a number of the large consumers from 
taking the whole of their requirements. 

The majority of the large consumers are under agree- 
ments for 10 to 15 years, the Corporation covering itself 


against increased cost of coal by inserting a coal clause in 


these agreements. 

The transmission lines were erected by Messrs. Callender’s 
Cable and Construction Co., Ltd. ; the total length of over- 
head mains is 19:78 miles, and the total number of poles 
581, spaced, as a rule, 55 to 60 yards apart. 

The a.c. supply-pressure is kept constant by means of a 
Tirrill regulator ; the alternators are star-wound, and the 
neutral point is connected to earth through a limiting resist- 
ance. / ! 
The Town Council of Kilmarnock is doing everything 
possible to further the interests of the electricity department, 
and a showroom has recently been opened. The tariff 
charges forlighting and power are reasonably low in Kil- 
marnock, and even in the outer areas the lighting is at the 
same rate, but the power charges are 10 per cent. above the 
Kilmarnock rates. : However, at this figure the power con- 
sumers are finding the electric drive more economical than 
their old steam or gas engines. 

The construction of the outside extension was not com- 
menced until June, 1914, and was greatly delayed owing to 


the difficulty in getting material consequent on the war, but 


practically the whole scheme will be completed in three 
months’ time, except for local extensions. Up to May 15th, 
1916, some 2,050 H.P. in motors had been connected. 
The 11,000-volt transformers were supplied by Messrs. 
Ferranti, Ltd., and are of the oil-cooled type; the end 


PREBLES 500. Kw. MOTOR CONVERTER AT GLENFIELD AND 
KENNEDY'S WORKS, 


turnsare specially insulated to withstand increased pressure, 
and each transformer has approximately 5 per cent. react- 
ance. A number of the transformers have their coils clamped 
by means of the above makers’ patented spring clamp, and 


is only about one-eighth that of copper. 


all the transformers have their coils clamped in order to 
withstand, as far as possible, short circuits and overloads. 
Tappings of 11,000, 10,800, 10,600, 10,400, 10,200, and 
10,000 volts are taken out of the transformers, in order that 
the correct voltage may be obtained. The kiosk transformers . 
are air-cooled, and are of the well-known “ Berry " make. 

The underground cables were supplied by Messrs. 
Callender's Cable and Con- truction Co., Ltd., and were laid 
by the Kilmarnock Corporation Electricity Department. 


SIEMBNS 100-H.P. MoroR DRIVE AT SPINNING MILL. 


In conclusion, we must express our indebtedness to Mr. 
William Bexon, the burgh electrical engineer, for providing 
us with particulars and views of the extensive supply scheme 
under his control, towards the success of which his efforts 
bave so greatly contributed. 


GERMAN SUBSTITUTES AND ECONOMIES 
IN ELECTRICAL CONDUCTORS. 


THE oft-repeated boast that Germany has within her own 
borders many years’ supply of copper, and bas secured 
inexhaustible supplies in allied or occupied territory in the 
Near East, has been accompanied by an ever more exten- 
sive commandeering of domestic copperware, and, in the 
electrical field, by the most vigorous efforts to find a sub- 
stitute for copper conductors. At first iron wire and 
cables were employed, but these.soon proved very incon- 
venient, apart from the fact that the conductivity of iron 
Aluminium is, of 
course, quite a useful substitute for copper iu practically 
every electrical application, and the fact that the enemy bas 
gone the length of formulating rules concerning the use of 
zinc and iron in wiring and in machine wiudings merely 
indicates that the shortage of aluminium is as serious as that 
of copper. The conductivity of zinc is more than twice as 
great as that of iron, and the metal is non-magnetic, and 
more flexible and convenient in its mechanical properties. 
In this respect the latest.zinc wiring on the German market 
is claimed to be almost equal to copper. Under favourable 
circumstances, this is probably the case, but it is never 
possible to rely on a single zinc conductor being sound 
throughout its length, and the mechanical properties of zinc 
are inferior and treacherous at temperatures much above or 
below normal atmospheric temperature. Zinc cables 
may not be laid during frost, and, once laid, they 
must not be moved except with very great care, and 
only between narrow limits of temperature. Electrolytic 
corrosion, at the expense of the zinc, is very apt to occur at 
all janctions with dissimilar metals, and mechanical contact 
clamps are preferable to soldered joints, owing to the low 
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melting point of zinc and the risk of coarsening the 
crystalline structure and rendering the metal brittle by 
heat. For this reason, zinc wiring or windings may not be 
used in hot situations, and joint-boxes must be as small as 
possible, and filled with a compound melting at somewhere 
below the boiling point of water. Zinc may not be used 
for overhead lines, and zinc windings are not safe in motors 
to be used out of doors, neither are they safe in totally- 
enclosed machines; indeed, they are not reliable enough 
under any circumstances to be considered safe for use in 
electrical apparatus for military service. As am approximate 
rule, zinc conductors may be worked at half the current 
density, giving the same temperature rise as in copper 
conductors. 

Only a few weeks ago fresh rules were published by the 
V.D.E. concerning the use of aluminium and zinc lighting 
wires, pendant and workshop flexibles, as well as rubber- 
insulated and armoured aluminium cables. A further 
economy, prescribed for the duration of the war and a 
suitable time thereafter,” relates to the thickness of lead on 
lead-sheathed cables. This is to be reduced to values 
indicated by the following summary, in which the approxi- 
mate equivalents of the I.E.E. values are added for com- 


parison. Double-lead sheathing is prohibited for the 
present. | 
Effective copper Thickness of lead sheathing. 
section. New V.D.E. Rules. I.E.E. Rules 
| (approx.). 
1 to 10 aq. mm. 1˙0 mm, 1'5 mm. 
35 to 50 „ 12 „ 018 „ 
95 5 U qa 20 „ 
150 s ES. 23 „ 
240 i 17, 25 „ 
500 ” 20 „ 30 „ 
1,000 5 2˙5 — 


3! 


Concentric and multicore cables may have a single lead sheath 
ing, the thickness specified advancing by steps of 01 mm. 
from 1:1 mm. for cables 10 mm. or less in diameter (under 
the sheathing) up to 3 mm. for cables 70 mm. in diameter. 

By agreement with the Association of Central Stations and 
with. cable manufacturers, it is arranged that all conductors 
insulated with ‘regenerated rubber" shall have a bright 
green identification thread. 

The war-time fittings wire, for use only in or on low- 
pressure lighting fittings, consists of a solid aluminium or 
a 7-strand aluminium or zinc wire of 0°75 sq. mm. cross- 
section, covered with 0:8 mm. of vulcanised rubber, which 
may be ''regenerated " material. Over this there is the 
usual impregnated cotton or silk braiding, and the test for 
the finished material is ability to withstand 1,000 v., A. C., 
for half an hour between the cores of 5 metres of twin 
conductor or between two single wires twisted together. 

Pendant wires are insulated similarly, and subjected to 
the same electrical test, but the conductor section is in- 
creased to 1 sq. mm., and consists of 19 aluminium or zinc 
strands. One, or, if preferred, two tension flexibles are 
stranded with the current-carrying cores, and the whole, 
after braiding, must be flexible enough to pass without 
injury over a 25-mm. roller in the case of single corde, and 
over a 35-mm. roller in the case of double cords. 

Flexible for domestic service, subjected to small mechanical 
stress and lower pressure, is to consist of aluminium or zinc 
wires of at most 0:3 mm. diameter, suitably twisted together. 
The smallest permissible section is 1 sq. mm. in aluminium 
and 1:5 sq. mm. in zinc; the largest permissible sections are 
2:5 mm. and 4 sq. mm. respectively. Euch core must have 
at least 1 mm. (radial) of rubber sheathing (which may be 
“ regenerated ’’), and over that a braiding. The test for 
this class of wiring is ability to withstand 2,000 volts a.c. 
for half-an-hour on 5-metre test lengths after immersion in 
water for 24 hours. Workshop flex is of similar construc- 
tion, but sections up to 16 sq. mm. are permissible, and 
wires 0! nim. in diameter may be used in sections exceeding 
6 sq. mm. Vulcanised rubber insulation is specified, and 
this must be covered with impregnated tape or paper. Two 
or more cores are placed together under a strong outer 
braiding ; earthing conductors must have strands not 
exceeding 0°3 mm. diameter, | 

The following extract from the wiring table for aluminium 
and zinc wires may be compared with the I. E. E. limits for 
copper QE 
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— —— Maximum permissible current. 

Conductor Aluminium Zinc Copper 
section. (V.D.E.) (V.D.E.) (I. E. E. approx.) 
1 sq. mm. 8 amps. — 6 ampe. 

5 e 20 „ 13 amps. 24 „ 
10 » » 34 * 23 10 38.57 ^ 
2b " n 80 53 52 ” 64-103 " 
50 „ „ 125 „ 83 „ 98-158 „ 

95 „ „ 190 „ 125 „ 150-245 
150 „ „ 255 „, 170 „ 204-327 . 


* Rubber and paper insulation respectively. 

In addition to last year’s rules sanctioning rubber-insulated 
zinc cables for use in low-pressure permanent installations, 
rules have been issued for rubber-insulated aluminiom wires 
of the same general construction, but permitted in sections 
down to 1 sq. mm., this conductor having 7 strands and at 
least 1 mm. thickness of rubber. In armoured alaminium 
cables the minimum conductor section is 1 sq. mm. The 
following figures show the maximum permissible sustained 
current flow in a few sizes of aluminium cables laid in 
earth, and give a good idea of the rating permitted :— 


Alumi- Single- Maximum sustained current, cables laid in earth. 


nium core 

conductor | cables | --————38,000-volt cables — | 10,000-volt cables, 
section, to , 2- B- ; 4. | Con- Triple] 32- 3 1- 
sg. mm. 750 v. core. core. | core. o'ntrie con. | core. | oore. | core. 
5 | = | „„ -— — 
i 412 32 | 28 26 — — — — — 

10 75 55 i 50 41 55 : 42 50 46 43 

50 200 | 145 125 116 140 115 | 136 | 120 105 
150 | 390 275 240 220 | 275 220 255 | 230 21 
240 515 360 320 295 360 295 | — | — — 
400 | 695 485 435 — 190 405 — — — 
1,000 1.200 — — — ES | — == — = 


| aa aaa a oe hts EDO | | 


The specific resistance of the aluminium and zinc con- 
ductors covered by the above tables may not exceed 
0:030 ohm and 0:0067 ohm respectively, per sq. mm. 
per metre at 20° C. 

Bus-bars and other interconnectors can be made of zinc 
without difficulty, except that precautions must be taken 
against corrosion at contacts where iron screws are neces- 
sarily employed. Rules have been framed also for the use 
of zinc wires and iron slip-rings in electrical machinery and 
transformers, but in these applications the defects of the 
substitutes are very pronounced. Zinc windings with any- 
thing like reasonable losses cannot be easily accommodated, 


particularly on rotors, and iron is one of the worst metals 


from the sparking point of view. From the provisions of the 
V.D.E. rales it appears that zinc windings are scarcely 
practicable in machines or transformers exceeding 250 KW., 
and that serious difficulties are often encountered in 
apparatus of 50 to 100 Kw. Imr all cases the first cost of 
the zinc-wound apparatus seems to be at least as high as 
that of standard construction, and the cost of running losses 
is, of course, much greater. There is no reason to believe 
that zinc conductors will ever be used otherwise than under 
the compulsion of necessity. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Bennis Automatic Elevators. 


An automatic mechanism has recently been added to the desiga 
of the Bennie independent elevators. The Bennis bucket elevator 
consists of a strong steel chain to which buckets are attached at 
regular intervals; the coal is fed into the elevator boot by means 
of the Bennis rotary safety feeder at a suitable speed, rendering 
choking of the bucket by over-supply impossible. The shoot 
which feeds the fuel from the elevator head to the hopper is 
swung on a balanced lever supported by the elevator head: the 
tail end of the shoot is supported by means of a chain, rod, or 
wire rope. The elevator feeds the coal into a small hopper forming 
the upper end of the shoot. When the shoot is empty, the weight 
on the balance lever draws the belt on to the driving pulley 
through a parallel link motion, so that the elevator starte up. 
When the shoot fills, it overbalances the balance lever and pushes 
the strap fork on to the loose pulley, and the elevator is brought 
to a stop. 

When the shoots are about half empty, the balanoe lever comes 
into operation again, and the elevator starts up. By this mean: 
there is always a sufficient supply of coal to keep the hoppers full. 
but the elevator is never allowed to overflow, The rate of revolc- 


Vol. 78. No. 2,013, JUNE 23, 1916. 


tion of the rotary feed can be altered by the raising or lowering of 
a handle. The device, views of which are given in fige. 1 and 2, 
can be applied to any existing elevator, and diminishes the cost of 
attendance, an important matter in these:times. 


Fre, 1.ELEVATOR WITH SELF.STARTER, 


Fia. 3.—ELEVATOR HEAD, SHOWING BALANCE LEVER AND 
BELT FoBk. 


The apparatus is manufactured by Messes. Ep. BENNIS & Co., 
LTD., Little Hulton, Bolton, and 28, Victoria Street, S.W. 


Isolating Switches. 

A line of substantial isolating switohes for use on high-preesure 
systems has been designed by the BRITISH THOMSON-HOUSTON 
Co., LTD., of Rugby, for pressures up to 11,000 volta, and currents 
to 1,200 amperes. The switches are made in several patterns, of 
which Type I is illustrated in fig. 3. The switches are, with few 


Fie, 8.—200-AMP. ISOLATING SWITCH ON CAST-IRON BASE. 


exceptions, of wrought copper, carried on white porcelain insu- 
lators, and are designed to be operated by means of insulated hooks 
on wooden handles. Interlocking mechaniem and safety catches 


can be provided if required. For three-phase circuits rotary 


switches are made. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their commun - 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


t 


40 Ye of Little Faith.” 


Why is it that the electrical men of this country have such 
little faith in advertising and modern methods of selling? The 
seventh inatalment of your oontributor's article on the ' Selling Side 
of Electricity Supply,” has evoked this outburst from an otherwise 
peaceful citizen. One would think that the product, and the 
accessories to that product, which we are so interested in, are 
unworthy of expenditure in the matter of advertising and sales 
promotion. 

Your contributor shows a lack of knowledge of true advertising 
by stating that artistic embellishment is necessary to the success of 
a piece of advertising matter! A calendar or diary is not the best 
form of advertising, neither is it the first form of advertising to 
adopt! What is the matter with a piece of blotting paper printed 
on one side? It is cheaper than the calendar, and is needed in most 
households; but how poor must be the claims of the product if, 
in ander to secure attention, we must give away something that is 

useful.“ i 

To suggest that any form of advertising should be prohibitive on 
account of expense, is at once to label it as unsound in principle, 
and therefore not in any sense good business. 

Again, what value does he place upon the claims of electrical 
domestic appliances, when he says that the meter-reader should not 
waste his time canvassing. Why talk of inoreasing sales by giving 
the meter-reader an increase in wages of 6d. per week? 

Do not the merits of the electric iron, toaster or vacuum cleaner 
warrant the adoption of ordinary commercial methods; and is it 
impossible for a good traveller, receiving a salary of about £5 a 
week and commission, to earn this sum by selling electricity and 
domestic appliances? If such is the case, why discuss the. 
question :? , 

In a recent advertisement a manufacturer was appealing to 
central-station engineers and contractors to acquaint themselves 
with electric cooking and heating by using the appliances them- 
selves. Oan we hope to increase the demand for articles which do 
not merit a place in our own homes ? 

Until we bave confidence in our wares, and look upon advertising 
(by which I mean the employment of men as well as printed 
matter) ad an investment instead of an expense, we can only grow 
in spite of ourselves and through the sheer merits of our products. 

I believe I am one of the few who have little faith in the oo- 
operative idea of advertising—except as an adjunct of individual 
effort. The business of the world has been built by sane competi- 
tion, and so long as we adopt methods which tend to stifle this, 
progress will be slow. 

Advertising to be successful need not involve a vast expenditure, 
but it should be suited to local oonditions and give the fullest 
possible information to prospective clients. 

Co-operative literature cannot be made direct enough in its 
appeal to ensure an adequate return—it is necessarily too general. 

Let each central-station engineer, contractor, and manufacturer 
who believes in advertising secure the assistance of a capable 
advertieipg man, and collaborate with him in spending the appro- 
priation in the moat direct way possible. If he feels inclined to 
put 10 per cent. of this money into a pool for a broader campaign, 
then he will be doing the right thing ; his motto should be 90 per 
cent. direct, 10 per cent. indirect, until such time as he feels that 
the whole of the money can be best spent in hie own way and in 
his own locality. 

After 14 years’ experience in advertising and selling in the elec- 


- trical industry, I have found the fac-simile typewritten letter (with 


name and address filled in so well as to render it equal in all 
respects to an individual type-written original) to be one of the 
most productive forms of advertising. Added to this, should be 
an occasional business-like leafiet, which relies on photographic 
illustrations and the interest of its message rather than “artistic 
embellishment to secure a reading. 

Both will eventually find a resting-place in the waste-paper 
basket, but what matters if an adequate peroentage has actually 
created a sale? We can afford to send these inexpensive forms 
of advertisements out again and again to those who bave not 
purchased, and then secure the advantages of cumulative 
effect. l 

The central-station engineer is in a most favourable position in 
that he has a complete list of consumers, and by using the post he 
can eliminate all waste in advertising. 

In the case of the London companies, conditions may be so 
different as to render it more profitable to take a London news- 
paper, in order to reach their consumers at a minimum expense. 
At least one supplier of domestio electrical appliances has found 
the London daily Press a paying medium, but then he is interested 
in all dis'ricta. 

All these considerations are simple of solution when one has 
facts and figures to work upon; and the more one thinks of adver- 
tising in oonneotion with electricity gererally, the more one 
realises the vast possibilities in the field. 

During the last few years manufacturers have shown a greater 
appreciation of the claims of the trade paper in the matter of 
advertising. It is a hopeful sign, and I doubt not but that other 
sections of the industry will fall into line eventually. 1. J. 6 
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Salaries for Engineérs. 


At th is period one hardly likes to criticise an important Government 
department, which we all believe is doing good work, but a word of 
protest seems not out of place against the suggestion contained in 
an advertisement—in your issue of June 10th—of the Admiralty, 
that a fair salary for the services of a M. I. E. E. is £250 per 
annum. 

I understand that men competent to supervise power and 
lighting plants are required, and for such it is only right that an 
adequate salary should be offered—especially as the appointments 
are not permanent. If the salary named is a fair return for the 
services required, then there can be no need for engineers who are 
sufficiently qualified to be full members of the Institution. The 
successful candidates wil!, I believe, be ranked as second assistants 
—not a particularly high degree. As it stands, the advertisement 
is distinctly open to the interpretation that the electrical depart- 
ment of the Admiralty has not much respect for the Institution 
and its standards of professional competency. - 

A.M.I.E.E. 


60-cycle Trausformers on 25-cycie Systems. 


Could any reader explain why some transformers, designed to 
operate on a supply having a frequency of 60 cycles, work satis- 
factorily on a 25-cycle system, disregarding regulation and 
temperature, whilst others, although of the same type and output, 
cannot be used ? 

We are running certain transformers under this condition, and 
have several others that we cannot usé. 

Is there any way whereby thess transformers could be used up, 


to save having them re-designed ? 
William Lovell. 
London, N., June 15th, 1916. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


COLOMBIA.—A Resolution, dated December 29th, 1915, of 
the Minister of Hacienda notifies that goods dispatched to 
Colombia must be declared in the Consular invoices in the 
terms of the nomenclature of the Colombian Customs Tariff. 
Firms exporting goods to Colombia should therefore obtain 
from the importers or their agents the information necessary 
to enable them to do this. 


VENEZUELA.—According to a recent Presidential Decree, 
electric batteries when imported into Venezuela must be 
declared in the Consular invoice as pilas electricas," and 
will be dutiable under Class III of the Tariff at the rate (in- 
cluding surtaxes) of 0.391 bolivar per kilog. gross. (Bolivar 
= 9.6d.; kilog. = 2.2046 lb.) 

Note.—It is important to preserve the exact (Spanish) word- 
ing mentioned above in the declaration for Consular invoice. 


CHILE.—In virtue of a Law, dated February 29th, the 
fees to be charged from April Ist to December 3lst next by 
Chilean Consular Officers are to be levied at the rates hitherto 
in force (viz., those fixed by the Law of September 21st, 1909), 
with an increase of 50 per cent.  Particulars of the fees 
chargeable under the Law of 1909 are obtainable from the 
Commercial Intelligence Branch of the Board of Trade. 


NEWFOUNDLAND.—The free entry of material for in- 
stalling wireless telegraphy on board ships engaged in the 
trade and fisheries of Newfoundland was among the proposals 
made by the Minister of Finance and Customs in his Budget 
speech of April 18th. The Act embodying this proposal was 
passed on May 4th. 


NEW PATENTS APPLIED FOR, 1916. 


(NOT YET PUBLISHED). 


Published expressly for this journal by Messrs. W. P. TuowPsoN & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


7,934. “Electrical transmission and control of motion." L. G. W. Guest 
and H. O. Merkiman. June Sth, 

7,936. ‘* Portable clectric battery." A. Sanprint. June Sth. 
5th, 1915.) 

7.942. Systems of ship propulsion." 
(General Electric Co., U.S. A.). June oth. 

7,963. Electric switches.“ F. J. Decker. June 5th. 

7.995. Telegraphy." E. S. Heurttey. June 6th. 

8,003, Underground circuit making and breaking device." E. Bropsky. 
June Gth. 

8.011. Wireless signalling systems.“ 
(General Electric Co., U.S. A.). June 6th. 

8,042. '' Ear protector for telephone and wireless tclegraphy head receivers.“ 
I. J. Trim. June 7th. 

8.056, *'' Electrical water heaters." J. F. Bark. June 7th. 

8,091. „Combined electric iron and heating apparatus." J. 
June &th. 

8.103. Field telephones." E. THomrson. June 8th. 

8.111. * Electrolytic apparatus," Siewens & Harske Ant. Ges. June 8th. 
(Germany, June 2éth, 1915.) 


(Italy, June 


British Tnomsonx-Houston Co. 


British THomson-Houston Co. 


KLUIJTMANS. 


(General Electric Co., 


8,128. Electric motor control systems.“ British Titousos-Housr 
(Gereral Electric Co., U. S.A.). June 8th. ae 


8,150. '' Continuous-current dynamos." F. KxssrLRINC. June Bth. 


8.165. Systems of ship propulsion.” British TuowsoN-HousroN Co. 
U.S.A.). June 9th. 


8,166. ‘ Electric traction devices." Soc. ANON. DITE ATELIERS DE CONSTRUC- 
1915) ELECTRIQUES DU NORD ET DE L'Est. June 9th. (France, December 21st, 


8,178. '' Telephony." H. J. Herink & Reray Automatic TELEPHONE Co. 
June 9th. 


8,179. “ Telephone systems." H. J. Herik & RELAY Automatic TELEPHONE 
Co. June 9th. ; 


8,191. Electromagnetic switches or contact makers." IGranic Exactric 
Co. (Cutler-Hammer Manufacturing Co., U.S.A.) June 9th. 
T fi Electric trucks." F. J. Decker. June 9th. (U. S. A., June ch. 
8211. ''Printing telegraph systems." A. D. CHaRDWwzLL. June 9th. 


8.216. Sparking plugs for internal-combustion engines." F. A. L. Joux- 
SON. June 10th. 


8.232. Electric generators for road vehicles." A. F. Evans. June 10th. 

8.233. Manufacture of galvanic batteries." J. J. LiNzELL. June loch. 

8.239. Manufacture of galvanic batteries." J. J. Linze. June 10th. 

8,240. '' Device for passing through the human body currents derived from 
ordinary town main electrical supply." E. E. Grevuse. june loch. 

8.245. Electric ignition or sparking arrangements." H. W. F. lagzLAND 
AND SIEMENS Bros. & Co. June 10th. ' 


PUBLISHED SPECIFICATIONS. 


| 1914. 

22,807. WiRELEss CoNTROL Systems. M. Compare. November 20th. 

23,505. TRANSFORMER CONNECTION FOR THREE-PHASE Mr. VaAPoug Rectt- 
FIKRS. Allgemeine Elektricitats Ges. December 3rd. (December Srd, 1913.) 

1918. 

717. Protscrion or ELECTRIC Castes. J. H. Bowden & H. F. J. Thompson. 
January 16th. (July 16th, 1915.) : J 

2,897. ELECTRIC RAILWAT Systems. F. G. Brettell (C. W. Lefer, U. S.A.). 
February 23rd. 

4,978. TELEGRAPHIC PRINTING ArrARA Aus. M. B. Rodriguez. March 20th. 

7,407. EL&crRic Current Lisino Devices. W. Hamilton, G. Wall and 
Ferranti, Ltd. May 18th. 

7,546. ELECTRIC ACCUMULATORS OR STORAGE BATTERIES FOR Use IN ELECTRIC 
Battery Lamps. S. D. Smith. May 19th. 

7,579. TevecrapHy. E. S. Heurtley. May 20th. 

7,829. Process FoR MANUFACTURING MEIALLIC FILAMENTS FOR INCANDESCENT 
Ei iC LAMPS AND FOR OTHER PURPOSES. K. Nishimoto. May 26th. 

8,485. CentrirucaL Compressors. British Thomson-Houston Co. (General 
Electric Co., U. S.A.). June 8th. 

9.582. TELEPHONE Systems. Automatic Telephone Manufacturing Co. and 
P. T. Bates. June 30th. 

19.434. LOADED TELEPHONE LINE System. Western Electric Co. August 30th. 

13,769. Loapinc Corirs FOR TELEPHONE Lines. Western Electric Co. (West- 
ern Electric Co., U.S.A.) September 28th. (Addition 10 12,434/15.) 

13,869. ELEcrRIC Current DuRATION Mereks, A. Aubert. September 29th. 
(October Ist, 1914.) 

15.198. ELECTRIC MEASURING INSTRUMENTS OF THE THERMAL Tyre. P. M. 
Lincoln. October 26th. (November 12th, 1914.) 

15.792. EEC M Motors. F. J. Osius. November 9th. 

16.044. ELECTRIC KILLING APPARATUS FOR FIUDS OR OTHER INSECTS. J. Satin- 
over. November 13th. (November 27th, 1914.) 

16,393. Loapeo TrLEPHONE Lins Sysrem. Western Electric Co. (Western 
Electric Co., U.S.A.). November 20th. (Addition to 12,434/15.) 

16.479. Loapep TeLEPHONE LINE System. Western Electric Co. (Wester. 
Electric Co., U. S.A.). November 22nd. (Addition to 12,434/15.) 

17.322. MAKE-AND-BREAK Devices rox MaGxeto ELEHC TRI MACHINES USED IN 
CONJUNCTION With INTERNAL-COMBUSTION ENGINES. F. Stone & C. Hornby. 
December 10th. 

17,974. Exvectric Couprers rox Orcans. H. Willis, Jun., & A. S. Cooke. 
December 23rd. 

: 1916. 


1.247. RESISTANCE UNITS AND THE MANUFACTURE THEREOF. Igranic Electric 
Co. (Cutler-Hammer Manufacturing Co.). January 26th, 1916. Patent No. 
100,417. 

1.856. MACHINE SWITCHING TELEPHONE SYSTEMS. Western Electric Co 
(Western Electric Co., U.S.A.). February 8th. Patent No. 100,459. 

9.749. SuBMARINE Boats. Electric Boat Co. April 23rd, 1915. Patent No. 
100,346. 

4.022. Means ror Drivixc DyNAMOS FROM ENGINES RUNNING AT VARIABLE 
Srrros. W. J. Mellersh-Jackson (A. Churchward). March 17th, Patent No. 
100.428. 


D O 


LIST OF BRITISH PATENTS EXPIRING 


DURING 1916. 


361. January 6th, 1902. W. M. Brown. Electric railways, &c. 

999. January 14th, 1902. E. de Pass. Railway points. 

1,061. January 14th, 1902. F. G. Creed & W. A. Coulson. Electric telr- 
graphs. 

2,736. February 3rd, 1902. Gas engines. G. Honold. 

3,227. February 8th, 1902. T. F. Walker & T. S. Walker. Legs. 

3.737. February 13th, 1902. R. A. Hadfield. Aloys. 

4,754. February 25th, 1902. R. Lundell. Dynamo-electric machines. 

5,104.* February 28th, 1902. Soc. G. et P. de Mestral. Electric lamps. 

5.530. March 5th, 1902. C. H. Merz. Measuring electricity. 

5.812. March 8th, 1902. J. H. Woolliscroft. Electric switches. 

6,666.* March 18th, 1902. J. H. St. H. Mawdsley. — Dynamo-eiectric 
machines. 

6,733. March 19th, 1902. W. D. Kilroy. Electric. heating, &c. 

6,884. March 20th, 1902. A. Graham. Telephonie apparatus. 

7.689. April Ist, 1903. J. B. Struble. Railway signals. 

7.995. April 5th, 1902. P. Jensen. Electrolysis. : l 

8,558. April 12th, 1902, British Thomson-Houston Co. Controlling electric 


motors. 
(To be continued.) 
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THE I. M. E. A. MEETING. 


— 


In our last issue we referred briefly to the annual. 
meeting of this Association, which took place in 
London on Thursday and Friday last week, at the 
Institution of Electrical Engineers. 

As was the case in the previous year, the pro- 
ceedings were severely curtailed, though, judging 
by the numbers attending the meeting and the 
nature of the business transacted there, it is cer- 
tainly open to question whether such drastic treat- 
ment of the annual gathering is not a mistake. If 
public interest“ is to be taken as a criterion, then 
the three papers considered on Thursday last week 
—which, so far as the authors’ abstracts at the 
meeting are concerned, might equally well have 
been '' taken as read "—deserved a better fate than 
to be crowded into one day, as they were devoted 
to pressing questions of the hour, of the first im- 
portance not only to the electricity supply industry, 
but also to the State, and might well have been 
discussed at greater length. 


Mr. Lackie's paper dealt mainly with the arrange- 
ment and operation of the steam-raising plant in 
a modern coal-fired boiler house, though the dis- 
cussion embraced several other topics and led to 
interesting disclosures on the subject of gas-firing. 
We confess that we were rather surprised that the 
paper contained no reference to the higher steam 
pressures and superheats, towards which develop- 
ments in central-station practice have been tending 
for some time; fortunately, in the discussion, Mr. 
J. P. Gregory's intimation that a boiler-turbo unit 
of 1,500 Kw. had been operating satisfactorily for 
over a year with steam at up to 400 lb. pressure 
and 700 deg. F. temperature, showing an overall 
thermal efficiency of over 19 per cent., afforded an 
indication that progress is being made by our engi- 
neers in this direction. The whole question of 
boiler pressures requires careful consideration now. 

There appears to be no obvious reason why a 
factory fon the commercial production of electricity 
should be rectangular in outline, any more than any 
other factory, and the care often displayed in fitting 
the boiler-house or houses to the modern turbine 
rcom is remarkable; we appreciate Mr. Selvey's 
remarks on this matter, though we cannot quite 
understand his apparent repugnance to gas-firing. 

To us it seems that the suggestion of Mr. Christie, 
to separate the fuel plant from the modern boiler- 
house and treat it as a specialised department, has 
many points to recommend it. 

It was unfortunate that Mr. W. Yorath Lewis, 
whose diagrams of Niclausse boiler plants were dis- 
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played upon the wall, was not called upon to speak 
until the sitting was about to close. 

The paper by Mr. H. S. Ellis on independent 
stations v. bulk supply was criticised in some quar- 
ters because it was based on published statistics 
relating to works costs, &c., which are, of course, 
admittedly unreliable for certain purposes, such as, 


for instance, individual comparisons, but are, never- 
theless, useful where average results of groups of 
stations are concerned. The future of the indivi- 
dual station is closely bound up with the question 
of interlinking supply areas, to which we have 
referred at some length in recent issues, and it. is 
evident that if the highly efficient high-superheat 
plant referred to by Mr. Gregory is adopted to any 
extent, the life of the smaller generating stations as 
independent plants may be prolonged. 

It is not at all unlikely, however, that linking-up 
may come about solely on the score of reliability, 
and, to turn to the third paper, by Mr. Kerr, on 
agricultural electricity supply, such linking-up in 
agricultural districts would probably be the means 
of developing a profitable load en route, from sup- 
ply to farms, country houses, and villages in the 
vicinity of the line. | 

Mr. Kerr's paper is, we believe, the first one read 
in this country dealing specifically with the electrical 
aspects of agriculture from the central-station 
man's point of view, and draws timely attention to 
a matter in which we lag seriously behind many 
Continental nations, as well as the Canadians and 
Americans. | 

The paper recapitulates many matters which 
have, of course, appeared in the various articles on 
the subject appearing in our pages from time to 
time, and it is not now a question of whether elee- 
tricity supply is valuable to the farmer and wel- 
comed by him, or of whether it will pay the central 
station to supply the farmer, but solely a question 
of how to render such a supply available at an early 
date, in all reasonably accessible districts. 

We have on previous occasions urged the press- 
ing necessity of taking immediate action in this 
matter, the urgency of which is dictated alike by 
the favourable opportunity created by the present 
labour shortage, and by the need for checkmating 
the energetic campaign in favour of oil and petrol 
engines for farm work, which has already made 
considerable headway. 

The discussion, though wholly favourable to Mr. 
Kerr so far as it went, rather tended to show that 
there are still many engineers and committee-men 
who are disposed to adopt a Wait and See 
policy. The achievement of practical results in the 
direction of agricultural electricity supply would 
obviously be facilitated were supply engineers 
municipal and company alike, for the matter cannot 
be confined to municipal circles—to arrive at some 
common understanding as to the methods to be 
employed in installation work on farms, in running 
farm services, in formulating scales of charges, and 
generally in conducting this class of business; ex- 
perience already gained should be within the reach 
of all, and no effort should be spared to secure both 
organised and standardised methods of dealing with 
the agricultural business. The matter 1s one on 
which it would be interesting to have the views of 
station engineers already engaged in this class of 
work, and an attempt should be made to secure the 
co-operation of the electrical and agricultural 
machinerv makers. Possiblv a society—or at any 
rate a committee—of representatives of all the 
interests involved might be formed to deal with 
these matters, and we should be happy to afford 
any assistance in our power towards attaining this 
end. 


THe Prime Minister has an- 

The Economic nounced in the House of Commons 
Pact. this week that if there is any 
general desire for discussion of the 

findings of the Allied Economic Conference he will 
find an opportunity therefor. While we must not 
attach too much importance to remarks that may 
fall in the course of a Parliamentary debate on 
this great subject, it would be of some value to 
see whether House of Commons opinion is as 
substantially sound on the matter as is opinion 
generally, and particularly in commercial circles, 
throughout the country. We heartily agree with 
those who say that there is no time to be lost in 
making such preparations as are necessary for 
carrying the Allied policy into effect. The French 
Cabinet has already signified the adhesion of the 


French Government to all the resolutions adopted.“ 


and Mr. Asquith has intimated that the result of 
the Conference is binding on the House of Com- 
mons. Each of the nations in the Entente will 
take steps suited to its own position and cir- 
cumstances, but all are determined that both 
now and after the war they will not allow 
either their resources, their trade, or their people's 
interests to be exploited to the advantage of 
enemy countries or to the detriment of them- 
selves. Of course, it is quite true, as some people 
have been saying, that the precise manner of deal. 
ing with the matter will be affected by the kind of 
peace that is secured. An inconclusive peace might 
leave much power in the hands of the Central 
Empires, limiting the ability of the Entente to carry 
the Conference's intentions into effect. But there 
is to be no inconclusive peace, and if Prussian mili- 
tarism is to be stamped out the Prussian military 
party must be disposed of, or chained for genera- 
tions. If the Allies’ military and naval victory be 
so complete, as we believe it will, that there will be 
a break-up of Prussianism and a removal of its 
leaders from the head of German affairs, there will 
still be the commercial magnates and organisations 
to deal with. The break-up of the idol of World 
Domination may, as time passes, pave the way for 
new and better ideals among the millions of Ger- 
many, but the need will remain: for those who. 
against their will, were plunged into this un- 


. paralleled war, to secure their position for the future. 


until the chastening of Germany has smashed the 
idol of commercial and industrial '' penetration " 
and ''domination." Therefore, it has been neces- 
sary to make these very definite recommendations for 
meeting the measures which the Central Empires are 
understood to be developing to defeat us all econo- 
mically after the war. But the recommendations 
are to become more than mere recommendations. 
We observe that an attempt has been made to 
secure opinions in favour of a great gathering of 
industrial and commercial authorities to discuss 
how they should be carried into effect, but we doubt 
whether such a conference is either possible or 
desirable just now. The Government and the Board 
of Trade must know the mind of the country by 
this time on most of the points in the recommenda- 
tions, and Mr. Asquith has promised to make at 
an early date a general statement as to the steps 
that are to be taken to give effect to the convic- 
tions so strongly expressed by the Conference. We 
await that statement with interest. There is no 
room for half-measures or for any half-hearted way 
of dealing with the matter. Step by step the Gov- 
ernment has been assisted along a progressive wav 
by the opinion of the majority of the nation, but 
we trust that Mr. Asquith's statement will show 
that the Cabinet needs no further pressure from the 
people, is of one mind, and ready for prompt. 
thorough. and energetic action in regard to these 
vital questions. 

Mr. Asquith's promised statement is described 25 
a ' general" one. It will doubtless be sympa 
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thetic and will deal chiefly with the main principles 
by which we are to be influenced in the carrying 
out of our policy; the manner of dealing with parti- 
cular industries will be dependent upon the findings 
of the After-the-War Trade Committees which are 
now sitting. Mr. Runciman in his best moments 
said that Germany must be prevented from ever 
again raising her commercial head.“ 
expressions of his views the '' head " became only 
a Hunnish military helmet." The Conference, at 
which he was unfortunately prevented from being 
present, seems to suggest the need for an economic 
straight-jacket to be fitted on to the enemy, only to 
be removed at the good pleasure of the Allies. 


-_ 


THERE has been another con- 
siderable fall in the price of pig 
lead within the last few weeks 
which must be largely ascribed to the attitude of 
the authorities under whose control the market 
remains entirely as heretofore. The supply of spot 
or prompt metal has been throughout quite liberal, 
and offers of Government metal having at times been 
rather pressed, this has accelerated the downward 
tendency, which, moreover, has been lately assisted 
by the general depression in metals. The tendency. 
at the same time, has been very irregular, quite 
according to the extent of the demand from con- 
sumers for early delivery. The value of the latter 
has dropped to well below £30 a ton, and the fact 
is worth noting that forward positions have been 
obtainable at a steadily widening discount. Statis- 
tical data are now complete since supplies under 
Government control are no longer included in 
the official returns, so that these are of no use what- 
ever in making attempts to gauge statistical merits. 
The authorities alone would be able to throw light 
on that point, or to what extent supplies are coming 
in or have been absorbed for munition purposes. 
Very big tonnages, no doubt, have been required 
in that direction, but there is good reason for be- 
lieving that the authorities have already made full 
provision for all their requirements for some 
months to come. They are thus well able to accom- 
modate consumers for current needs, and for this 
reason the sagging of prices is not unlikely to con- 
tinue. 

The efforts of the Government in getting prices 
down from an unduly inflated level have proved 
successful in the long run. There has been a severe 
fall from the highest seen this year, namely £36 
IOS., but prices still stand pretty high, making 
allowance that present indications as regards the 
course of the war lend themselves to a gradual 
return to more normal conditions. Unlessa change 
of attitude becomes manifest on the part of the 
authorities, or arrivals unexpectedly fall far short of 
requirements, those dealers who are suggesting a 
recovery in values seem rather premature in their 
views. It is true that prices across the Atlantic 
are still at a high parity level as compared with our 
market, but there are now already vague signs of 
some American interests contemplating the placing 
of forward contracts for shipment to this side which 
may be regarded as the forerunner of a further 
letting down of prices in America. So long as 
America is still able to divert considerable quanti- 
ties of metal to the Far East and elsewhere against 
old contracts entered into at high prices, no im- 
portant development may be experienced in that 
quarter; but there is no doubt that with decreasing 
domestic requirements, American producers will 
soon feel the need of stimulating export business 
once more. Attempts in that direction would now 
probably be facilitated by the fact that exports from 
this country are still virtually prohibited, attempts 
made for some time past to obtain permits having 
proved abortive. 


Lead. 


In later: 


THE ECONOMIC PACT OF THE ALLIES. 


THE representatives of the Allied Governments who 
met in June in Paris at the Economic Conference 
declare that the Empires of Central Europe are to- 
day preparing in concert with their Allies for an 
economic contest to continue after the re-establish- 
ment of peace. Agreements now under preparation 
between our enemies have the obvious object of 
establishing domination over the production and 
the markets of the whole world, and of imposing 
on other countries an intolerable yoke. 

In face of this grave peril, the representatives of 
the Allied Governments state that they consider it 
their duty, on grounds of necessary and legitimate 
defence, to adopt and realise from now onwards 
all the measures requisite on the one hand to secure 
for themselves and for the whole of the markets of 
neutral countries full economic independence and 
respect for sound commercial practice, and on the 
other hand to facilitate the organisation on a per- 
manent basis of their economic alliance. The fol- 
lowing resolutions are therefore submitted for the 
approval of ourselves and our Allies, and in view 
ot the unanimity of the conference, the definite 
nature of its propositions, and their importance as 
a basis for the preparation of a Government policy 
which shall be equal to the émergency, we print 
them in full. , It behoves our own and the Allied 
Governments to proceed at once to embody the 
recommendations in Acts. The Conference, by its 
closing sentences, has declared that there must be 


no delay, and, though there will be tender-speaking 


voices and critical minds that will be all too solici- 
tous for the interests of the enemy, we believe that 
the great bulk of the nation will be behind legis- 


‘lators if they take strong action immediately to 


ensure that the work of the Conference shall not 
be thrown away. 

The recommendations relate to three periods: — 
(1) During the remainder of the war; (2) during the 
period of reconstruction, commercial and other- 
wise, in Allied Countries; (3) for after period (2) 
when permanent measures will be needed for 


mutual assistance and collaboration among the 
Allies. 


Measures for the War Period. 


I.—The laws and regulations prohibiting trading with the 
enemy shall be brought into accord. For this purpose :— 

(a) The Allies will prohibit their own subjects and citizens 
and all persons residing in their territories from carrying on 
any trade with (1) the inhabitants of enemy countries what- 
ever their nationality, (2) Enemy subjects wherever resident, 
(3) persons, firms and companies whose business is controlled 
wholly or partially by enemy subjects or is subject to enemy 
influence and whose names are included in a special list. 

(b) They will prohibit the importation into their terri- 
tories of all goods originating in or coming from enemy 
countries. 

(c) They will devise means of establishing a system en- 
abling contracts entered into with enemy subjects and in- 
jurious to national interests to be cancelled unconditionally. 


II.—Business undertakings owned or operated by enemy 
subjects in the territories of the Allies will all be sequestrated 
or placed under control; measures will be taken for the pur- 
pose of winding-up some of these undertakings and of realis- 
ing their assets, the proceeds of such realisation remaining 
sequestrated or under control. i 


III.—In addition to the export prohibitions which are 
necessitated by the internal situation of each of the Allied 
countries, the Allies will complete the measures already taken 
for the restriction of enemy supplies, both in the mother 
countries and in the Dominions, Colonies and Protectorates :— 

(1) By unifying the lists of contraband and of export probi- 
bition, and particularly by prohibiting the export of all 
commodities declared absolute or conditional contraband; 

(2) By making the grant of licences for export to neutral 
ccuntries from which export to enemy territories might take 
place conditional upon the existence in such countries of 
control organisations approved by the Allies; or, in the 
absence of such organisations, upon special guarantees such 
as the limitation of the quantities exported, supervision by 
Allied consular officers, &c. 
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Transitory Measures for the Period of Commercial, Industrial, 
Agricultural, and Maritime Reconstruction of the 
Allied Countries. 


I.—The Allies declare their common determination to 
ensure the re-establishment of the countries suffering from 
acts of destruction, spoliation and unjust requisition, and 
decide to join in devising means to secure the restoration to 
those countries, as a prior claim, of their raw materials, 
industrial and agricultural plant, stock and mercantile fleet, 
or to assist them to re-equip themselves in these respects. 

II.—Whereas the war has put an end to all the treaties of 
commerce between the Allies and the Enemy Powers, and 
whereas it is of essential importance that, during the period 
of economic reconstruction which will follow the cessation of 
hestilities, the liberty of none of the Allies should be ham- 
pered by any claim put forward by the Enemy Powers to 
most-favoured-nation treatment, the Allies agree that the 
benefit of this treatment shall not be granted to those Powers 
during a number of years to be fixed by mutual agreement 
among themselves. 

During this number of years the Allies undertake to assure 
to each other so far as possible compensatory outlets for 
irade in case consequences detrimental to their commerce 
result from the application of the undertaking referred to in 
the preceding paragraph. 

III.—The Allies declare themselves agreed to conserve for 
the Allied countries, before all others, their natural resources. 
during the whole period of commercial, industrial, agricul- 
tural and maritime reconstruction, and for this purpose they 
undertake to establish special arrangements to facilitate the 
interchange of these resources. 

IV.—In order to defend their commerce, their industry, 
their agriculture and their navigation against economic 
aggression resulting from dumping or any other mode of 
unfair competition, the Allies decide to fix by agreement a 

riod of time during which the commerce of the Enemy 

owers shall be submitted to special treatment and the goods 
originating in their countries shall be subjected either to 
prohibitions or to a special régime of an effective character. 

The Allies will determine by agreement through diplomatic 
channels the special conditions to be imposed during the 
“above-mentioned period on the ships of the Enemy Powers. 

V.—The Allies will devise the measures to be taken jointly 
or severally for preventing enemy subjects from exercising, 
in their territories, certain industries or professions which 
concern national defence or economic independence. 


Permanent Measures of Mutual Assistance and Collaboration 
among the Allies. 


I.—The Allies decided to take the necessary steps without 


delay to render themselves independent of the enemy coun- 
tries in so far as regards the raw 1naterials and manufactured 
articles essential to the normal development of their economic 
activities. non 
These measures should be directed to assuring the independ- 
ence of the Allies not only so far as concerns their sources 


Fria, 1. 


Fiu. 2. 


ment of national industries and resources; to customs duties 
or prohibition’ of a temporary or permanent character; or 
to a combination of these different methods. 

Whatever may be the methods adopted, the object aimed 
at by the Allies is to increase production within their terri- 
tories as a whole to a sufficient extent to enable them to 
maintain and develop their economic position and independ- 
ence in relation tq enemy countries. 

IL—In order to permit the interchange of their products, 
the Allies undertake to adopt measures for facilitating their 
inutual trade relations both by the establishment of direct 
and rapid land and sea transport service at low rates, and b 
the extension and improvement of postal, telegraphic abd 
other communications. 

III.—The Allies undertake to convene .a meeting of tech- 
nical delegates to draw up measures for the assimilation, so 
far as may be possible, of their laws governing patents, indi- 
cutions of origin and trade marks. 

In regard to patents, trade marks and literary and artistic 
copyright which have come into existence during the war in 
enemy countries, the Allies will adopt, so far as possible, an 
identical procedure, to be applied as soon as hostilities cesse. 

This procedure will be elaborated by the technical dele- 
gates of the Allies. 

Whereas for the purposes of their common defence against 
the enemy the Allied Powers have agreed to adopt a common 
economic policy, on the lines laid down in the resolutions 
which have been passed, and whereas it is recognised that 
the effectiveness of this policy depends absolutely upon these 
resolutions being put into operation forthwith, the represen- 
tatives of the Allied Governments undertake to recommend 
their respective Governments to take without delay all the 
measures, whether temporary or permanent, requisite for 
giving full and complete effect to this policy forthwith, and 
to communicate to each other the decisions arrived at to 
attain that object. 


THE BENJAMIN ELECTRIC WORKS. 


RECENTLY, by the courtesy of the Managing Director, Mr. 
Guy Campbell, we were enabled to make tour of inspection 
through the works of The Benjamin Electric, Ltd., in Rose- 
bery Avenue, E.C. The workshops, which were established 
seven years ago, have been continually extended until they 
now occupy the whole of the space available at this site, and 
are packed as full of machinery and workers as they can be 
—indeed, they are overflowing on to the roof, where a 
copper-depositing outfit is being installed. While the build- 
ing is not ideally adapted for the purpose, the business has 


VIEWS IN THE BENJAMIN ELECTRIC WORKS, 


of supply, but also as regards their financial, commercial and 
maritime organisation. 

The Alhes will adopt such measures as may seem to them 
most suitable for the carrying out of this resolution, accord- 
ing to the nature of the commodities and having regard to 
the principles which govern their economic policy. 

They may, for example, have recourse either to enterprises 
subsidised, directed or controlled by the Governments them- 
selves, or to the grant of financial assistance for the encour- 
agement of scientific and technical research and the develop- 


grown up in it and developed to its full capacity, and like 
the hermit crab, it is in need of a change of shell to provide 
more roomy accommodation—but that must wait until after 
the war; at the moment the works are so busy that the 
temporary disorganisation that would be incurred by making 
a change is out of the question. 

The principal line of manufacture is, of course, the well- 
koown Benjamin reflectors, but special types of lighting 
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fittings, Goliath lampholders, large spinnings, &., are 


important features of the company’s products. The spinning 


of extraordinarily large vessels from sheet aluminium — 
sometimes as much as j in. in thickness and 7 ft. in 
diameter at the commencement — is, indeed, a speciality of 
these works, and is rarely seen in course of execution in 
other factories. 

These vessels, or tanks, are being made in considerable 


numbers for use in certain processes connected with the 


manufacture of munitions in which absolutely perfect 


Fig. 4.—EXPERIMENTAL LABORATORY. 


freedom from leaking joints is necessary, so that spinning 
is the best method of production. At the time of our visit 
tanks about 2 ft. in diameter and 2 ft. deep were being 
made ; they were beautifully finished, the surface of the 
metal being smooth, and the cylindrical shape of the vessel 
perfect. Spinning is an operation which demands not only 
a high degree of skill, but also very severe muscular effort 
on the part of the workman, who, in fact, when dealing 
with these large jobs, has to be assisted by & labourer ; the 
spinner, moreover, is scarce, and, naturally, a good one can 
conamand high wages. Spinning is employed in the manu- 


Fia. 6.—DIAGBAM SHOWING OPTICAL DESIGN OF 
DISTRIBUTING REFLECTOR. 


when required ; other patterns are pressed out of the sheet, 
and, consequently, the spinning lathes, heavy presses, and 
annealing ovens form prominent features of the equipment. 
We give herewith a view in the spinning department (fig. 1), 
showing such work in progress, whilst fig. 2 shows one 
of the heavy power presses, fitted with safety control. 
A still larger press, which is used for drawing large and 
deep bowl reflectors, is illustrated in fig. 3 (back view). 


These presses were made by Messrs. Taylor & Challen, 
Ltd. and Messrs, J. Hands & Sons, of Birmingham, 
and are driven by electric motors. The heavy machines 
are all installed on the ground floor, together with 
the annealing stoves and enamelling ovens; enamel 
is applied by & pneumatic process, which results in an 


. admirably smooth and uniform finish to the coating. A 


special aluminium enamel has been developed by the 
company, which when applied to the interior of a reflector 
gives high reflecting power, and at the same time prevents 
the. steel from rusting, and is easily cleaned; as a rule, 
however, the reflecting surface is coated with white vitreous 
enamel, combining high reflecting efficiency with a sufficient 
amount of diffusion to produce a soft illumination. 

An inherent feature of the Benjamin reflectors is that 
they are not simply “ made,” but are designed, on scientific 


Fie. 6.—BENJAMIN HALF-WATT REFLECTOR FITTING, 
DISTRIBUTING TYPE. 


principles, to produce particular results; and the achieve- 
ment of the desired end is not merely presumed, but is 
definitely ascertained by actual trial. For these purposes 
‘a room has been set apart as an experimental laboratory, 
in which the designs of the reflectors are prepared and the 
result is afterwards tested photometrically. We illustrate 
in fig. 4 the interior of the laboratory, and in fig. 5 the 
method of arriving at the correct shape for a “ half-watt 
reflector fitting," the final form of which is shown in fig. 6. 
This reflector is of the distributing type, and its radial 
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Fic. 7. — OHARAOTERISTIC CURVE OF FITTING, WITH 
HALF-WATT LAMP OF 400 M. E. 0. P. 


section is part of a true ellipse, of which one focus coincides 
with the source of light; assuming the reflecting surface 
to be perfectly regular, all the rays emanating from one 
focus that are reflected from the surface must pass 
through the other focus, and the result is practically to 
produce a secondary light source in the form of a ring 
near the edge of the reflector. | 
The characteristic curve of distribution of light resulting 
from this design is shown in fig. 7, from which it will be 
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Fig, 8.—ILLUMINATION CUBVES, 


seen that the intensity of illumination is greatly increased, 
especially at an angle of about 50° with the vertical. It 
is not sufficient, in lighting an area, to consider only the 
effect of a single lamp; the combined effect of all the 
lamps on each unit of area ought to be taken into account, 
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and this can be done by means of the curve. As a first 
approximation to the result, the illumination due to two 
adjacent lamps can be taken, and this useful information is 
given by the Benjamin Electric in connection with many 
of their reflectors, for stated conditions. For example, in 
fig. 7 two lamps are shown spaced 30 ft. apart and 20 ft. 
above the working plane; in fig. 8 are given the illumina- 
tion curves for the space between the lamps, showing a 
remarkable uniformity of illumination, which will be pre- 
served, but with different intensity, in all positions provided 
that the lamps are spaced apart (in this case) one-and-a-half 
times their height above the working plane. In addition 
to such information, the company include in their liste a 
variety of useful data, and a rapid method of calculating the 
wattage required to produce a given intensity of illamination. 

Besides the distributing type of reflector above illustrated, 
a concentrating type is made, as well as a wide range of 
angle, intensive and extensive, cluster and other patterns, 
and a variety of lampholders and accessories. In particular, 
the porcelain Goliath screw lampholder, designed to take 
the place of the German lampholders with which the 
market was flooded before the war, has had an enormous 
sale; these holders are provided with a patent gripping 
device which effectually prevents the lamps from unscrew- 
ing, a great trouble in windy weather. The special 


machinery for making these and other accessories is installed - 


on an upper floor, of which fig. 9 shows a section; and 
another floor is devoted to assembling the parte, as shown 
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FIG. 9.—PART OF MACHINE SHOP. 


in fig. 10. In the tinman’s shop special facia reflectors 
for shop windows were being made at the time of our 
visit, as well as a number of “daylight” fittings, pro- 
vided with special glass light filters which, with half-watt 
lamps, give a light practically identical with daylight ; we 
understand that this is a speciality of the Benjamin Electric. 
Special fittings for powder works, with deep spun copper 
reflectore, have been made in great numbers, the company 
having sapplied them to many of the Government factories. 

While the company does no installation work, it has on 
many occasions designed schemes for lighting important 
areas, such as railway goods yards, &c., having acquired 
exceptional experience in such work, and is always willing 
to advise either purchaser or contractor; thanks to the 
system of scientific design combined with experimental 
verification, it is able to produce the desired results 
with certainty, and we were much impressed with the 
scientific methods of investigation that are practised in the 
laboratory. Moreover, although in the first instance the 
company marketed American producta, almost the whole of 
its output is now produced in the shops. in Rosebery 
Avenue, only a few items, for which there is a small 
demand, being imported. That the electric lighting 
industry has benefited greatly by the introduction of the types 
of reflector identified with the name of Benjamin cannot be 
gainsaid, and we congratulate the management of the com- 
pany upon ite success, which we hope will be maintained in 
the future algo. 


THE INCORPORATED MUNICIPAL ELECTRICAL 
| | ASSOCIATION, 1916.— II. 


Ow Friday morning last the concluding session oi 
the meeting was held, to receive and discuss the 


. Report of the Council and the Balance Sheet, and 


the Report of the Electric Vehicle Committee. 
Several passages in the Report gave rise to animated 
discussions, especially a proposal to end the impasse 
with regard to the Model General Conditions, some 
of which have been receiving the consideration 
of the Association of Municipal Corporations for 
nearly two years, by adopting the Model General 
Conditions of the I.E.E. Strong feeling was shown 
adverse to this proposal, and the matter was left 
in statu quo ante. The composition of the Council 
was another rather controversial matter, the dis- 
cussion on which occupied a great part of the sit- 
ting; it was admitted that the engineers in charge 
of the big undertakings were men of ability and 
experience, but.it was urged that those responsible 
for the smaller ones were not without merit, and 
as the small undertakings constitute the bulk of the 
membership, they should be directly represented in 
greater proportion than at present, a point which, 
to some extent, was ultimately conceded. The sub- 
ject of British trade after the war called forth some 


Fig. 10. ASSEMBLING DEPARTMENT. 


excellent speeches in favour of the utter exclusion 
of enemy manufactures, a view which was heartily 
endorsed by the applause of the members. Little 
time was left for other questions, which were 
rapidly dealt with—including the report of the Elec- 
tric Vehicle Committee, which was not discussed— 
and the meeting closed “in perfect harmony.“ 
During the morning the result of the ballot for 


new members of Council was announced, as fol- 


lows: — 


President, Mr. F. M. Long. Senior Vice-President, Mr. S. 
J. Watson. Junior Vice-President, Mr. F. Ayton. Engineer 
Members: Messrs. J. Christie, S. T. Allen, and J. H. Bow- 
den. Committee Members: Coun. Sinclair (Swansea) and 
Ald. Walker (Manchester). 


TRE following is an abstract of the report of the Council :— 
The membership of the Association now stands at 377, made 
up as follows :— 


Committees (Members) oie e de . 16 
Chief Electrical Engineers (Members) ... 149 
Honorary Members T PO TA is 6 
Chief Assistants (Associate Members) TE 


Assistants (Associates) 27 


Model General Conditions of Contract. —The British Ele- 
trical and Allied Manufacturers’ Association expressed the 
hope that the I.M.E.A. would now recognise the Institution 
of Electrical Engineers’ conditions as standard. The Counc! 
have, however, been unable to take any further steps in the 
matter, pending the receipt of the report of the Association of 
Municipal Corporations. 
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J. M. E. A. Bill. At the suggestion of the B. E. A. M. A., joint 
meetings of representatives of the I. M. E. A., the B. E. A. M. A., 
and the Electrical Contractors’ Association were held, at 
which it was believed that a complete settlement agreeable 
t» all parties had been arrived at. After reference to the full 
Councils of the respective Associations, however, the E.C.A. 
finally declined to continue negotiations and decided to oppose 
the Bill so long as powers to sell are retained therein. l 

Eastbourne Accident and the Board of Trade.—The Council 
had had under consideration the report of the Electrical 
Adviser to the Board of Trade on the subject of the fatal 
accident which occurred on December 26th last, arising out 
of the collision of a motor car with a switch pillar. The East- ' 
bourne Electricity Committee expressed a desire that the 
Council should approach the Board of ‘Trade with a view to 
getting the recommendations contained in the above-men- 
tioned report modified. "Ihe question is stil engaging the 
attention of the Council. 

Coal Supplies. —On the invitation of the Institution of Elec- 
trical Engineers, the Association appointed a representative 
(Mr. Chattock) to attend a national conference of representa- 
tives of the gas and electrical industries for the purpose of 
considering the question of coal supplies on May 6th, 1915. 
As a result of the deliberations a deputation of 34 representa- 
tives was appointed to present the case to members of Parlia- 
ment, asking for their assistance in urging the Government 
to give effect to the recommendations passed at the meeting, 
calling for increased output, railway transit facilities, and 
proper regard to the requirements of public utility under- 
takings dependent upon their supplies on sea-borne coal, when 
requisitioning coal steamers. 

Bailie Smith, a member of the I. M. E. A. Council, took a 
prominent part in the negotiations with the Coal Export 
Committee, and subsequently he was successful in getting an 
an;endment made to the Price of Coal (Limitation) Dill, 
giving power to public utility undertakings to have the Bill 
made retrospective to include already placed contracts. Bailie 
Smith received the thanks of the Council for his valuable 
service. The whole question of coal supply as affecting mem- 
bers of the Association was referred to a sub-committee, with 
instructions to make recommendations and to assist members 
in any difficulty, with advice as to proper procedure. 

In March, 1916, a summary of the report and recommenda- 
tions of the sub-committee, which had been adopted by the 
Council, was communicated to the members. This was to 
the effect that while there had been, in many cases, serious 
difficulty in getting the necessary supply, there was a serious 
shortage in connection with a few undertakings only; the 
Board of Trade had, on February 7th, 1916, instituted Com- 
mittees on Coal and Coke Supplies in 11 districts throughout 
the country, and the business of there Committees was to see 
that the resources of their respective districts were used to 
the best advantage, and that the requireinents of important 
industries were fully met. The Association had approached 
the Board of Trade, urging them to restrict the exportation of 
small coal and to limit exportation to large bunker coal. 

Since the District Committees had got to work it had be- 
come evident that they had very little power to obtain coal 
for public utility undertakings. Steps had therefore been 
taken to urge upon the Government the desirability of giving 
the Board of Trade powers to distribute coal where it was 
required, and to organise local coal for local use as far as 
possible, and so relieve congestion on the railways. It was 
also urged that more steamers should be provided to bring 
coal down from the North to the South of England. 

The Council.—The Council elected Ald. Miller, of Croydon, 
a member of their body for the current year, and appointed 
Coun. S. Evans, of Sheffield, to fill a vacancy caused by the 
denth of the late Coun. Crowther, of Sheffield. 

The Council had had under consideration a communication 
from Mr. Purse, of Carlisle, making observations on the 
constitution of the Council, and some suggestions having for 
their object more particularly a definite representation of the 
smaller undertakings on the Council, and the substitution of 
a postal ballot for the present procedure whereby the ballot 
is restricted to those members attending the annual meeting. 

The Council were of opinion that it would be unfortunate 
to draw any distinctions between members as representing 
the large or small undertakings or otherwise, and believed 
that satisfactory representation was gained under the existing 
Articles of Association. 

British Trade after the War.—The Council had had before 
it the report of the Sub- Committee of the Advisory Committee 
of the Board of Trade on Commercial Intelligence, with res- 
pect to measures for securing the position, after the war, of 
certain branches of British industry, and after having given 
the report careful consideration unanimously passed the fol- 
lowing resolution :— 

„That this Council, while being anxious in every way to 
encourage British trade and the purchase of home manufac- 
tures, and being prepared heartily to support measures taken 
to this end by legislation or otherwise, view with deep con- 
cern recommendation 6 (b) of the Sub-Committee of the 
Advisory Committee on the Board of Trade to the effect that : 

All Government Departments, local authorities and, 
statutory bodies entrusted with the control of moneys raised 
by taxes or rates, should be under legal obligation to pur- 
chase, so far as possible, only goods produced within the 
British Empire.' 

The Council is strongly of the opinion that in the event 


of this recommendation being adopted, the interests of muni- 
cipal electrical undertakings and their consumers—which 
latter embrace some of the largest manufacturing concerns 
in the country—will be seriously jeopardised, and that muni- 
cipalities should in no way be subjected to any restrictions 
with regard to tle purchase of plant and materials other 
than those imposed on private concerns.“ 

Honorary Treasurer's Heport.—The chief features of the 
accounts sre a reduction in the cost of postages, printing 
and stationery, and in general expenses. The income from 
subscriptions remains stationary, and there is a decrease in 
the income from sales and advertisements derived from the 
proceedings. The net result is a surplus for the year of £77, 
as against £62 last year. The balance sheet shows a slight 
decrease in the liabilities and a surplus of assets over liabili- 
ties of £926. 

Financial Organisation.—As a result of the Council having 
received a number of communications from engineer members 
intimating that difficulties were being experienced by them 
in efliciently managing the undertaking for which they were 
responsible, by reason of the systems of financial control 
adopted by the local authorities owning such undertakings, 
it was decided that the matter was of such importance as to 
warrant the appointment of a special sub-committee to con- 
sider the whole question and to report thereon. Mr. W. 
Wyld was requested to assume the duties of hon. secretary. 

The Sub-Committee came to the conclusion that the diffi- 
culties experienced were not peculiar to electricity supply 
undertakings, but were common to all municipally-owned 
trading departments, and that the matter could better be 
dealt with by a joint committee composed of members of 
various interests concerned. To this end the co-operation of 
the Municipal Tramways Association (Incorporated), the 
Municipal Waterworks Association, and the Institution of 
Gas Engineers was invited, with the result that these bodies 
have appointed representatives to serve on a Joint Com- 
PUNTOS and meetings of the Committee so formed are being 

eld. 

A request has been forwarded to all engineer members of 
the I.M.E.A. to submit to the hon. secretary of the Sub- 
Committee particulars of troubles which are being experi- 
enced by them in connection with the financial control of the 
undertakings with which they are connected. : 


REPORT OF THE ELECTRIC VEHICLE COMMITTEE. 


The report states that The Electric Vehicle has been regu- 
larly brought out quarterly, and tho Committee feels satisfied 
that it is proving a valuable means of educating the public 
as to the advantages of the electric vehicle for the different 
purposes for which it is specially recommended. 

The Committee, jointly with representatives of the Tung- 
sten Lamp Association, has considered the question of the 
sizes of bulbs, and the voltage, of incandescent lamps for use 
on electric vehicles. The result of the joint deliberation was 
the issuing of a recommendation that the standard voltage 
should be 12 volts, the lamps to be coupled across a section 
of six cells in a lead-plate battery or the equivalent number 
in a nickel-iron-alkali battery. It was recommended that the 
sizes of bulbs should be those fixed by the British Engineer- 
ing Standards Committee in their Report, No. 69. ; 

Standards have also been fixed for the overall sizes of 
cells, the rating for lead-acid electric vehicle cells, lead battery 
plates, inspection plugs, charging voltage, charging plug and 
receptacle. i 

The Committee has been in communication with represen- 
tative electrical engineers in our Colonies with a view to the 
British Electric Vehicle Standards being adopted throughout 
the British Empire. 

The Committee is again indebted to municipalities, electric 
supply companies, manufacturing firms, and others for finan- 
cial assistance amounting to £142. 

During the past year the following additional bodies have 
beceme represented on the Comnnittee :—Garage Proprietors, 
Institution of Municipal and County Engineers, Municipal 
Tramways Association, Light Railways and Tramways Asso- 
ciation, British Electrical Federation, Ltd. 

Many new vehicles have been put into commission during 
the year, so that, at the present time, the estimate of 
vehicles in use in the United Kingdom is in the neighbour- 
hood of about 680. This number includes 48 electric ware- 
house or works trucks, the use of which is likely to extend 
considerably in the near future; 33 municipalities operate 
between them, or have on order, 78 vehicles. The total 
number shows an increase during the twelve months of 197 
vehicles. 

The Committee thanks the hon. secretary, Mr. F. Ayton, 
for the very able and efficient manner in which he has 
handled the work of the Committee. 

The accounts show a surplus of income over expenditure 
of £46, and a surplus of assets over liabilities of £141. 


In the discussion on the Report of the Council, Mr. R. A. 
CHATTOCK suggested that the question of the Model General 
Conditions should be settled out of hand; it had been hung 
up by an instruction to the Committee, but he moved that 
the instruction be rescinded, and that the Model General 
Conditions of the Institution of Electrical Engineers be 
adopted provisionally for a year or two; they could be altered 
to suit individual cases. Mr. H. FARADAY PROCTOR seconded 
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the motion, but it was vigorously opposed by so many 
speakers that eventually it was withdrawn. In closing the 
discussion on this point, Mr. A. C. CnaMB pointed out that 
the I.E.E. Conditions were designed to be fair to all parties, 
and not merely to aid the purchaser. 

On the subject of coal supplies, Bailie SMrrH expressed 
gratitude to the Council for its action, which had resulted in 
a great saving. 

The constitution of the Council was attacked by Mr. F. W. 
PunsB, who called for the inclusion of members representing 
the smaller stations; various suggestions were made with a 
view to attaining this end, and finally a proposal of Mr. E. E. 
HoaDbLEY, that at least one seat should be reserved for the 
representative of & town of less than 50,000 inhabitants, was 
adopted as a recommendation to the Council. 

It was agreed that arrangements should be made for the 
adoption of & postal ballot for the election of the Council. 

On the subject of British trade after the war, Mr. C. C. 
ATCHISON expressed regret at the attitude taken up by the 
Council, but said that luckily the Paris Conference had cut 
the ground from under their feet. He deplored the proposal 
that local authorities should not adhere to British machinery. 

Ald. WALKER moved a resolution urging the Government 
to take immediate steps to deal with the situation that would 
arise directly peace was declared; chaos would reign ip the 
industrial world, the output capacity of manufacturing plant 
had bcen increased by 30 to 50 per cent., and local authorities' 
supply undertakings were dependent upon the maintenance 
of industrial prosperity. 

Mr. CHaTTOCK seconded the motion, and Bailie SMITH ener- 
getically called upon engineers to act for themselves instead 
of waiting for the Government to move; he hoped that no 
municipality would accept anything from enemy countries in 
the future. Another speaker agreed, holding that the Govern- 
ment should reverse its customary attitude and encourage 
trade, instead of neglecting it. Enormous assistance could be 
given in this way, and if it were done quickly there would be 
a trade boom after the war. The Chairman of the Kilmarnock 
Electricity Committee, in an able speech foreshadowing a 
victorious peace, said that it was the duty of the Association 
to support the Government in getting its house in order ready 
for that event. The country had been duped for years into 
assisting Germany to organise for war; they should urge the 
Government to put an embargo on all goods from enem 
countries. A resolution on the foregoing lines was passed, 
and the Report and Balance Sheet were adopted. 

The place of meeting next year was left to be settled by 
the President and Council. 

On the motion of Mr. H. FARADAY Proctor, a resolution 
pledging the Association to assist, with evidence and finan- 
cially, the Hackney Borough Council in an action with refer- 
ence to preferential charges was adopted. 

Mr. A. B. Mountain, of Huddersfield, was elected an hon. 
member, and the proceedings closed with votes of thanks to 
the president and other honorary officers. 


Boiler House Design and Operation. 
By W. W. IACKIE. 
(Abstract.) 


IN the design of a modern boiler-house the main object has 
come to be to have the maximum of steaming capacity in the 
minimum of space. Twenty years ago, in the design of a 
generating station, it was a simple matter to install an addi- 
ticnal boiler for each addition to the engine-room plant; 
economisers were seldom installed, and the stations were run 
non-condensing. 

The growth in the demand for electric energy, the much 
improved load factor, and the introduction of the use of the 
steam turbine for the driving of electric generators about the 
year 1904, brought about a change in the relative space re- 
quired for engine-room plant and boiler-house plant. Instead 
of having 1 H.P. per sq. ft. of engine-room floor space, we 
have to-day turbine rooms with 5 H.P. per sq. ft., and in 
designs for new power stations, using 15,000 to 30,000-K W. 
sets, this figure may go up to 20 H.P. per sq. ft. of engine or 
turbine-room floor space. 

It is now recognised that even with improveinents in 
boiler-house design, where very large turbo-gencrators are in 
use, every pair of such sets requires a separate boiler-house. 
Several present-day power houses have an evaporation of 
50 lb. of water from and at 212 deg. F. per sq. ft. of ground 
space occupied by the boilers, but it is possible with im- 
proved design of the boiler-house plant to approach an 
evaporation of 100 lb. from and at 212 deg. F. per sq. ft. 
While the engine-room and boiler-house floor space were 90 
years ago about equal, and remained so even for 10 years 
thereafter, to-day in a large modern generating station the 
ground space occupied by the boiler-house is from 14 to 2} 
times the space occupied by the turbine-room. 

It is now recognised that a modern boiler-house should 
consist of three storeys at least: the basement or ground 
floor containing ash-handling plant; the second floor contain- 
ing the boilers proper, and the third or upper floor containing 
economisers and coal-conveying machinery, and probably 
coal storage. . » 

In stations where boilers of 50.000 Ib. capacity are installed, 
it is necessary to erect a separate chimney for each boiler or 
each pair of boilers. One is practically compelled to adopt 


steel in preference to brick for chimneys in a modern boiler- 
house, as with steel the chimney can be erected from the third 
flcor, on which the economisers are placed, whereas if brick 
is used the foundations and superstructure up to the second 
floor simply mean a waste of valuable space and a mass of 
brickwork which serves no useful purpose. 

The space actually occupied by boilers at present, with the 
necessary passages between them, does not as a rule exceed 
33 per cent. of the total boiler-house floor space, and of thi« 
33 per cent. the grate area only accounts for one-half. 

Let us consider the case of a boiler-house which has to 
supply steam to two 15,000-kw. sets. The steam required 
for each set will amount to between 180,000 and 900,000 lb. 
per hour. This steam under modern conditions would be 
supplied by four boilers, each capable of generating 50,000 lb. 
of steam. Each boiler will require to burn at least 7,000 Ib. 
of coal per hour, depending upon the calorific value of the 
coal. Grates of 250 to 270 sq. ft. will be necessary, which 
means that each boiler will actually occupy, with passages 
between, about 500 sq. ft., eight boilers will require 4.000 
sq. ft., and the boiler-house will have a floor area of 12.000 
5d. ft. Fig. 1 shows a plan and cross-section of such à boiler- 

ouse. 

Twenty years ago water-tube boilers of 4,000 to 6,000 sq. ft. 
heating surface were considered large; to-day boilers are 
made with a heating surface from 10,000 to 20,000 sq. ft. In 
Detroit five boilers each with over 90,000 sq. ft. heating sur- 
face are in use. 

The boiler-house should be designed to admit of an ample 
supply of natural daylight. This is managed by placing the 
boilers back to back, with a firing floor down each aide in- 
stead of down the middle between the two rows of boilers. 
Light can then be had from windows in the side walls as well 
a3 from the roof. This, however, means a larger floor ares 
and a space between parallel boiler-houses, and further in- 
creases the area occupied by the power station. Adequate 
daylight can be got from roof lights with proper design of 
the roof, and fig. 1 shows such an arrangement. 

There is still a tendency to-day to construct the combus- 
tion chamber of boilers much too amall. A combustion 
chamber should be of such dimensions as to allow ample 
space for complete combustion to take place and the products 
of combustion thoroughly to mix before coming on to the 
heating surface. The older boilers had 2 to 94 cu. ít. ol 
combustion chamber per sq ft. of grate area; to-day similaf 
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boilers have 5 cu. ft. The Detroit boilers before referred to 
have 9 cu. ft. per sq. ft. of grate area, and this fact is very 
largely responsible for the high efficiency of these boilers at 
widely varying loads. 

Steam flow meters are as necessary on boilers as an 
ammeter is on a generator, as they indicate what each boiler 
is doing, and whether all the boilers are doing their fair pro- 
portion of the work. 

CO, recorders are an index of the working efficiency of 
the boiler-house; a word of warning, however, is requi 
against assuming that high CO, always means high efficiency. 
There may be a large quantity of CO present. There should 
be thermometers or pyrometers with dial faces on every 
boiler, giving the temperature of the superheated steam leav- 
ing the boiler, also the temperature of the gases at the 
damper. . . 

We may at an early date see an increase in the boiler 
pressure from 160 and 900 Ib. to 250 Ib. The Commonwealth 
Edison Co., of Chicago, in 1910 adopted 250 lb. at their 
North-West station. 

A station of 50,000 xw. capacity and burning 900,000 tons 
of coal per annum requires coal-handling facilities for a supply 
of 1.000 tons of coal per day, together with facilities for 
handling 100 tons of ashes per day. This means a railway 
siding capable of holding from 100 to 900 full trucks, snc 
probably another siding of equal dimensions to hold the 
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empty trucks. The length of railway sidings for a 50, 000-KW. 
station would not be less than half a mile, or an addition to 
the site equivalent to 4,400 sq. yd. The wagons have to be 
tipped, and eoal-onveying plant has to be provided capable 
of handling 200 tons per hour. Coal-breaking machinery 
should be installed, for while we have been in the habit of 
using small coal, circumstances may in the near future 
render it economical to buy and break larger coal. 

Large coal storage accommodation is advisable and will 
prove economical; not less than from two to four months’ 
fuel supply should be retained. This margin enables coal to 
be delivered in fairly regular quantities throughout the year, 
and inay result in lowering coal prices. 

The cost of energy for lifting coal from canal barges or from 
trucks, and placing it overhead in coal hoppers or in the coal 
store,isasmallitem. In one Glasgow station we have a coal 
transporter fitted with a one-ton grab. This transporter cost 
£2,000, and handles coal at the rate of 40 tons per hour; the 
cost of energy, labour, and repairs brings the cost of handling 
coal in this way just under Id. per ton. In another station 
truck-loads of coal are elevated 30 ft. at one end of the coal 
store to an overhead platform, whence the coal 18 tipped iuto 
an overhead hopper or to the coal store, and the empty 
trucks are lowered by a second elevator at the other end of 
the coal store. These two elevators, complete with electric- 
ally-operated capstans, cost £2,000. The inclusive cost of 
handling coul in this way is 34d. per ton, the higher cost 
being due to the aiuount of labour necessary for handling the 
trucks. These figures are conclusively in favour of the grab 
and transporter. Where coal has to be carried a short dis- 
tance from coal store to boiler-house, bucket or tray con- 
veyors appear to be the right thing. On the other hand, for 
longer distances, the telpherage system works out slightly 
cheaper. 

For the removal of ashes, bucket conveyors have proved 
to be costly in upkeep on account of the wear of the axles 
and pulleys, caused by the fine hard grit of ash dust, but even 
with this drawback, bucket or tray conveyors seem to be the 
cheapest method of removing ashes. Suction ash plant is find- 
ing much favour on account of the absence of moving parts in 
its design, but the capital cost is about three times tbat of 
bucket conveyors. The cost of energy for operating suction 
ash plant works out at about d. per ton handled, at 1d. 
per unit. Suction plant is now made to do other work. It 
can be constructed for the purpose of elevating riddlings and 
small unburned fuel to a hopper or tank over the coal- 
conveying plant. It can also be made suitable for the 
removal of soot from economiser soot chambers, and flue 
dust from the base of the chimneys. 

A modern boiler-house calls for comparatively large over- 
head ash storage, from which ashes can be dropped into 
wagons or other vehicles for removal. The removal and dis- 
posal of ashes is becoming a serious matter. A few years 
ago ashes had a inarket value, and we could get as much as 
4d. or 5d. a ton for them; to-day we have cifticulty in getting 
the ashes from our stations carted away at 28. a ton. It has 
been suggested that it would pay the large electrical under- 
takings to purchase 3-ton or -ton  electrically-propelled 
wagons for the removal of ashes, especially where convenient 
railway facilities are not available. 

Coal-weighing machinery for euch boiler or group of boilers 
is absolutely necessary if proper records are to be made of 
the boiler-house efficiency. It should always be possible to 
ascertain. the amount of coal used in each eight-hour shift 
and at the end of each week or month, so that the coal used 
per KkW.-hr. generated may be ascertainable. "These Me 
machines should preferably be fixed between the overhea 
coal hopper and the boiler stoker, but some stations in 
America have a travelling gantry, fitted with a weighing 
machine at each end, the gantry travelling along the whole 
length of the boiler- house between two rows of boilers. The 
duty of the operator on this gantry is to move up and down 
the boiler-house and to weigh out regularly to each boiler a 
predetermined amount of fuel. 

The total condensate from the turbine-room condensers 
should be measured by a Lea or other water recorder, and 
this should have an integrating attachment. Having ascer- 
tained the amount of coal used and having measured the con- 
densate, we can get the amount of water evaporated per Ib, 
of coal used. 

No very great increase in the efficiency of steam boilers can 
be looked for. The heat balance of many of the steam plants 
in operation at the present day is as follows :— 

Heat absorbed by boilers ... iss 

Heat lost in flue gases ; a 5 per cent. 

Heat lost in radiation and unaccounted for 5 per cent. 


- That is to say, the total loss on which any Pics can 
take place is 22 per cent., but it is only a small proportion 
of this figure which can be attacked with a view to lowering 
it. It would be doing negative work to discharge the gases 
from a boiler at a temperature lower than that of the water 
in the boiler. 

An evaporation of 4 lb. of water per sq. ft. of heating 
‘surface in the boiler was, until recently, considered standard 
practice, but to-day water-tube boilers are designed, in con- 
junction with special economisers, to evaporate at the rate 
of 6 lb. normal load, and at overload 8 and even 10 lb. per 
sq ft. of heating surface of the boiler. The heating area in 
most water-tube land boilers is of the order of 50 times the 
grate area. With such proportions the general practice is to 


78 per cent. 


emit the gases Hom ihe boilers at a temperature of 500 deg. 
to 550 deg. F., from 100 to 150 deg. F. above the tem- 
perature of the 8 at the boiler working pressure. The 
proportion of heating surface in economiser to heating surface 
in boiler varies, but 35 per cent. may be taken as a fair 
average. With such a proportion, allowing for heat drop in 
flues, the gases at the outlet to the chimney will have a 
temperature of from 325 deg. to 350 deg. F., and the econo- 
miser will have utilised about 7 per cent. of the heat of the 
gases emitted from the boiler. The inlet water to the econo- 
miser from the hot-well will, with present-day practice, be 
raised to a temperature of 200 or 220 deg. F. Until recently 
the evaporation per sq. ft. of heating surface of boiler and 
economiser combined was therefore roughly 3 ]b. per sq. ft. 
of heating surface. Modern practice tends to diminish the 
heating surface in the boiler from 50 times the grate area to 
35 times the grate area and to increase the area of the econo- 
miser to 80 per cent. of that of the boiler heating surface. 
The result is to put up the evaporation of the boiler at over- 
loads to 8 lb. per sq. ft. of heating surface and the tempera- 
ture of the gases now emitted from the boiler is considerably 
raised, being about 620 deg. F. The heat, however, is taken 
up in "the economiser and the temperature of the feed water 
to the boiler is considerably increased. The net result is 
that we get an evaporation of 44 lb. per sq. ft. of heating 
surface of boiler and economiser combined. The overhead 
economniser is suitably proportioned to give the very highest 
combined efficiency. Boiler plants arranged in this way 
probably give a higher efücieney than was the case with 
previous designs, inasmuch as the radiation losses are less and 
the loss between the boiler and the economiser is reduced to 
an absolute minimum. 


(To be concluded.) 


WAR ITEMS. 


Lighting Prosecution.—For allowing light from un- 
screened lamps to shine through four windows and the door 
of the boiler-house at the electricity works at Middleton 
(Jancs.), James Faulkner, of Oldham Road, Middleton, was 
last week fined 7s. A police officer said that when he saw 
defendant about the matter, he said the windows and door 
were opened for about an hour on Thursday nights to allow 
of ventilation while the boilers were swept out. 


To be Wound-up.—The Board of Trade has ordered the 
following to be wound-up :— 

Kiermann & Tabor, Lauderdale Buildings, Aldersgate Street, 
Icndon. E. C., bronze powder and metal leaf manufacturers. 
Controller: P. W. Straus, 7, Great Winchester Street, E.C. 

The Bakelite Co., Ltd., Orb Works, Cowley, Middlesex, 
makers of insulating material. Controller, Sir W. B. Peat, 
11, Ironmonger Lane, E. 

Griesheim -Elektron, Ltd., 3, Thames House, Queen Street 
Tlace, London, E.C., and Salford, merchants in dyestuffs 
and chemicals. Controller: W. Eaves, 15, Fountain Street, 
Manchester. ' 


Exemption Applications.—Jn application for exemption 
made by Mr. E. Inkpen (36), electrician, of Camberley, has 
been refused. 

At Exeter, Mr. F. T. Baker, electrical engineer, who has 
lost five of his staff and an apprentice, was given exemption 
until November 30th. 

Hastings Tribunal has given conditional exemption for three 
months to Mr. A. Tester, electrical contractor, and Mr. R 
Merrifield, repairer of electrical plant, with Mr. Wordley. 

By arrangement with the military, the Reading Corpora- 
tion Tramways Committee has decided to release for military 
service all motor-men under the age of 27, and to retain the 
rest. Sixty per cent. of the staff have enlisted, and the prc- 
war staff of 200 has been reduced to 84, 47 of whom are being 
taken for the Army. - 

On the appeal of Mr. J. T. Spencer, conditional exemption 
has been granted by the Reading Tribunal to G. P. Wilkins 
(29), electrician. 

At Northampton, on Monday, the Electric Light & Power 
Co., Ltd., appealed for eight of 15 employés recently un- 
badged by a Government Inspector. It was stated that the 
pre-war staff consisted of 77 men and 10 boys; now there 
were 71 and 16 respectively, but the heavy demand for power 
for factories had increased the output by 55 per cent. Tem- 
porary exemption was allowed in each case. 

Exemption has been allowed to Mr. J. W. Gibson (30), 
manager of the Holsworthy Gas & Electric Supply Co. 

The Leigh (Lancs.) Tribunal has granted one month's 
Eun exemption to the electrician at a local picture 
louse 

At Oldham, exemption was granted to the attendant and 
electrician at the Castleshaw filtration works on the applica- 
tion of the Corporation waterworks engineer. 

At Salford, an electrical contractor appealed for a wireman 
—his brother—aged 19, and said he had only three men left. 
including himself. He was indispensable to the business, and 
applicant had written to the Ministry of Munitions, but had 
not yet received any reply. The appeal was adjourned for a 
fortnight so that the decision of the Ministry of Munitions 
might be obtained. 
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At Reigate, Messrs. Tamplin & Makovski, electrical engi- 
neers, appealed for a foreman, fitter, and turner, an elec- 
trical engineer, a maintenance engineer, an engineer, a fore- 
man and skilled hand, and a skilled wireman. It was stated 
that the firm had lost 18 of their permanent staff. The fore- 
man fitter and turner, the foreman and skilled hand, and the 
maintenance engineer were conditionally exempted; the engi- 
neer was directed to be medically examined, and the other 
cases were dismissed. 

The Maidenhead Tribunal has granted exemption until 
October Ist to A. R. Mills (21), engine driver and stoker, and 
Geo. Arthur Cox (22), shift engineer, engaged at the Cor- 
poration electricity works. 

Leyton Tribunal has granted conditional exemption to nine 
em.ployés at the destructor works of the U.D.C. The staff 
has been reduced from 25 to 17. 

Six months’ exemption has been granted at Hemel Hemp- 
stead to Mr. F. Bishop, electrician, of Cotterells. Mr. Bishop 
was invalided from the Naval Service, and is now certified 
fit for home garrison duty. 

At Rochdale, exemption was claimed by Mr. G. L. Adam- 
son for W. Bentley (22), electrical wireman, engaged on work 
directly affecting Government contracts. Mr. Adamson said 
that 50 per cent. of the employés had been lost. 
days were granted. 

As the result of appeals at Epsom, Mr. F. Fairs, estate 
electrical engineer, of Stoke d'Abernon, has received exem 
tion until June 30th; Mr. H. J. Proctor, electrician, of Cob- 
ham, until September 30th ; and Mr. E. E. Newbald, electrical 
ner and contractor, of Epsom, for three months. 

n the appeal of the Woking Electric Supply Co., Samuel 
Chas. Bicknell (37), wireman and repairer, has been exempted 
for three months, and Philip S. White (39), cable. jointer's 
labourer, for one month. 

Mr. J. S. Mander (32), assistant engineer with the Ascot 
and District Electrical Co., has been granted a month's 
exemption, until July 15th. It was stated that it had been 
found impossible to fill Mr. Mander’s place, and that, alter- 
nately with another employé, he had charge of the generating 
machinery. 

Hertford Tribunal has granted exemption until September 
30th to Mr. A. H. Sharrat, electrical engineer. 

Mr. Lambert applied to the Maidstone Tribunal on behalf 
of the Corporation for the exemption of Mr. J. P. Macrow 
(29), electrician, regarded as indispensable to the tramways 
system, and ‘conditional exemption was conceded. 

The Blackpool Tramways Committee has given instructions 
to the manager to apply to the Tribunal for exemption till 
the end of the season for a dozen motor-men. It has been 
found impossible, Mr. Furness informed the Committee, to 
secure suitable men of non-military age, and therefore, for 
the first time, he was compelled to apply for the temporary 
exemption of drivers. 

The County Appeal Tribunal at Preston, last Friday, heard 
an appeal by an electrician, but disallowed it, recommending 
that the appellant should undergo a trade test with a view 
t» his skilled services being used to the full in the Army. 

The branch manager of an electrical firm at Lewes (Sussex) 
has been conditionally exempted on undertaking to join the 
Volunteer Training Corps. 


Twenty-one 


. CORRESPONDENCE. 


. Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
tha following week. Correspondents should forward their commum- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's nume and address in our possession, 


60-cycle Transformers on 25-cycle Systems. 


In reply to your correspondent Mr. William Lovell, re 60-oyole 
Transformers on 25-cycle Systems," it is very diffioult, in the 
absence of further information, to answer his first query; but 
assuming the supply voltage is the same in each case, then the 
flax generated when working on a 25-cycle system will be 2'4 times 
that on a 60-cyole system, which will mean a magnetising current, 
probably, considerably in excess of the full- load value, depending 
upon the degree of saturation. For instance, if ordinary Lohys 
iron be used in the magnetic circuit, and worked at a maximum 
density of about 6,000 c.G.s. lines per om. for 60-oycle supply, 
then the maximum density on 25-cycle supply would be 2°4 times ; 
i., 14,400 C.G.S. lines per om.?, which would enable the transformer 
to supply the load, disregarding regulation. Considering another 
transformer with the same outward appearance, but whose 
magnetic circuit is built up of Stalloy iron, worked at à maximum 
density of, say, 11,000 c.G.s. lines per om.“ for 60-cycle supply, 
then the maximum density on a 25-cycle circuit will be 26,400 C.G.8. 
lines per em.“; the iron being very highly saturated a large 
magnetising current would be drawn from the mains. 

In order to avoid any alteration to the transformers, I would 
suggest that they be coupled in banks of two in series; the maximum 
density would then be only 20 per cent. greater than normal, and 
should allow them to supply a reasonable load. 

If the transformers are three-phase, with delta-connected primaries 


, (though hardly likely), they might be coupled star and put acrom 
the mains singly ; in this case the maximum density would be 
about 40 per cent. greater than normal, 


D. D. Rayner. 
Wolverhampton, June 24th, 1916. 


Throwing-Off Motor-Starting Rheostat from a 
Distance. 


In the interesting first instalment of his articles on Control 
Gear for D. 0. Motors," in your issue of 23rd inst., Mr. Butler does 
not mention (in connection with the last diagram) that the short- 
oironiting tumbler switch should spring back to its normal posi- 
tion when released. This action is very necessary, as otherwise 
the switch would often be left in the “shorting position, and the 
starter would not hold on. 

We have no diffleulty in modifying our own standard construc- 
tion to do what is required, and the same can be fitted for either 
lever or push-button actuation. As regards the bridging of the 
" way " contacts in passing over, this principle was adopted some 
time ago in our inductive-circuit switch. 

The special motor-stop switch arrangement is all the more 
necessary when two or more are to be fitted, as the lengths and 
resistances of the leads tend to increase in such cases. At first 
sight it may seem impossible to connect more than one of the 
special stop-switches in circuit, but the problem resolves itself 
into connecting the top or normal contacts in series, and the 
“shorting” contacts in parallel. We shall be happy to send a 
diagram of connections to anyone who is interested. 


A. P. Lundberg & Sons. 
London, N., June 26th, 1916. 


The late Prof. Silvanus Thompson. 


May I be allowed to add a word to your tribute to Dr. Silvanus 
Thompeon, from the point of view of an old student ? 

I was at Finsbury 10 years ago, and though I only spoke to 
him directly perhaps half a dozen times, and have never seen him 
since, he has always filled a unique place in my mind. "The 
Doctor inspired the greatest affection and confidence in all his 
men, and was et all times ready to give help and advice to those 
who went to him. P 

I remember one of his last lectures in my second year, in which 
he dropped technical matters, as he sometimes did, and was talking 
of our future lives and prospects ; and he told us then that if ever 
in our future lives we were in any moral or personal difficulty and 
felt the need of a father confessor" he was always at our ser- 
vice ; and I should never have had the slightest hesitation in 
going to him with the full assurance of a patient hearing and wise 
counsel. 

Kipling's lines— 


„He — had need to doff his pride or slough the dross of 


E'en as he trod that day to God so walked he from his birth, 
In simpleness and gentleness and honour and clean mirth. 


ddr a dene his work and held his peace and had no fear 
ie." : 

—might have been written of him, and all those who came under 
his influence will feel that they have lost a very dear friend, and 
the world a very perfect gentleman, 8. 


Discounts. 


Some little time ago you inserted an article on discounts, which 
showed the waste of time arising from the unnecessary complice- 
tion of multiple discounts commonly used in the electrical trade. 
The T. L.A. secretary then pointed out that the T. L. A. issued sheets 
giving equivalent discounte. To this the writer of the article 
naturally replied, " Why not use the equivalent right away ? " 

One notes with delight that this suggestion has been adopted 
in the new circular sent out, and that one discount is now used to 
do the trick, What about other branches? The I. R. cable 
makers might take the hint and do likewise with great advantage. 


Hope. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT, 


New Telegraphic Apparatus. 


Àn interesting application of resonance has been made by 
Mr. Alban Roberts, a New Zealand inventor, to telephony and tele- 
graphy, and should prove of great utility, In both oases the principle 
involved is the tuning of a column of air enclosed in a tube after 
the style of the old "pitch-pipe," in one case to produce any 
desired pitch at the souroe of vibrations, and in the other to 
intensify by cumulative resonance vibrations of a particular 
frequency, and thus to exercise a selective function. 

Taking the familiar reaction between a telephone receiver and 
transmitter as a basis, Mr. Roberta has devised a buzzer which 
possesses no make-and-break oontacts, and which emits a perfectly 
clear and sustained musical note for any length of time ; as shown 
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in fig. 1, the watch-type receiver R and transmitter M are coupled 
in uit through an induction coil c with a battery B, and are 
fixed facing each other at a distance apart of a few centimetres, 
in a cylindrical case which confines the column of air between 
them, and thus strengthens the reaction. Directly the circuit is 
closed, a clear, musical note is emitted, in the usual way. The 
back of the receiver is partly removed to allow of the attachment 


of a tube T, in which moves a piston P; by varying the distance 


between the diaphragm of the receiver and the piston, the 
natural pitch of the enclosed air-column is varied over a range 
limited only by the length of the tube and the dimensions of the 
seceiver, the natural frequency of the diaphragm of the receiver 


Fic. 1.—DIAGRAM OF THE ROBERTS BUZZER. 


being completely suppressed or overcome by that of the pitch-pipe. 
This arrangement, which Mr. Roberts has demonstrated to us, 
forms an excellent buzzer with variable note, consuming very little 
current, and of very simple construction ; the signalling circuit 
can be taken off the secondary terminals of the coil in shunt to the 
receiver, and the timbre and pitch of the note are admirably 
adapted for the purpose to which buzzers are applied. i 
The sound intensifier or amplifier depends upon the same prin- 
ciple, and is purely acoustic in its action. It consists, in one form, 
. of a tube T fitted with a movable piston P, and one or two side 
' » tubes ¢, ending in sockets in which telephone receivers R connected 
with the source of electrical oscillations (such as a wireless antenna) 
fit closely ; to a pocket in the upper end of the tube T is connected 
a pneumatic head-set such as is used by medical men in connection 
with the stethoscope, consisting of rubber tubes r r which end in 
ear-pieces e e, attached to the steel spring 8. 

The operator, with the head-set in place, varies the position 
of the piston in the tube until resonance is obtained with the 
incoming signals—which is indicated by the manifold increase in 
the strength of the sounds, as we can testify from experience. 
Reception can then proceed without further adjustment, but, if 
desired, a shunt can be applied to the telephone receivers to damp 
down all the oscillations to which they are subjected; obviously 
those which are not reinforced can be made practically inaudible, 
while the note which has been selected for intensification remains 
clear and distinct. The device thus forms a means of tuning 


out irregular and undesirable oscillations, and retaining only 
those which are useful; it has the advantage that it can be added 


Fie. 3.—BUzzER AND AMPLIFIER IN MODEL FORM, 


to any wireless installation without alteration to the latter— 
instead of listening to the receivers directly, the operator places 
them in the sockets on the Roberts intensifier, and puts on the 
head-set of the latter. It is a simple and cheap device, and should 
find many applications in connections with military signalling, 
wireless telegraphy, &c. Fig. 3 shows the buzzer connected up to 
the intensifier—both apparatus in their experimental form, but 
quite efficient, 


We have described the devices in their simplest form; the 
inventor has devised other forms for applying resonance to both 
sides of the diaphragm of the receiver, damping down the signals 
with mechanical means (such as an irie diaphragm, instead of the 
electrical shunt), providing means to deal with the received signals 
in the resonating air column electrically, and so on. The practica- 
bility of using the same line for a number of different signalling 
points without confusion is an important feature of the system. 

Mr. Roberts may be addressed c/o Messrs, Spencer & Son, 
56A, Highbury Grove, London, N. 


Electrically-Heated Linotype Metal Pots. 


A comparatively new application of electric heating is that of 
keeping in a molten condition the metal in the pots of linotype 
machines from which the slugs bearing the characters are cast, 
The printer finds the electrical method free from the disadvantages 
of gas and gasoline heating, and the slugs produced are practically 
perfect owing to the close and accurate regulation of temperature, 
An electric linotype pot is made by the Cutler-Hammer Manu- 
facturing Co., Milwaukee, Wis. Each unit consists of a series of 
resister ribbons of metal alloy encased first in mica, then in metal 
ducts, and sealed by autogenous welding inside a steel casing. 
The two main units are immersed directly in the metal in the pot, 
while two more are disposed about the throat and mouthpiece of 
the pot to ensure proper temperature at these points. The circuit 
is initially closed by an ordinary snap switch. Thereafter the cir- 
cuit is automatically controlled by a special thermometer, set to 
maintain the temperature desired, which limits the range within 
10° either way from the predetermined point. This special ther- 
mometer consists of an air-tight metal tube filled with mercury, 
the enlarged end of which rests in the pot. The other end of the 
tube is formed into a spiral and attached to a lever. As the tem- 
perature rises and falls the mercury in the tube expands and con- 
tracts, causing the spiral to open and close and the lever to move 
back and forth between two contact points. This makes and 
breaks a relay circuit, in turn controlling the current in the heat- 
ing elements. In first heating the pot from a cold condition the 
input is 1,600 watts, and is maintained for about 50 minutes, 
When the proper temperature point is reached the thermometer 
cuts it down to the operating rate of 550 watte. As the peak load 
comes from midnight until morning, the electric linotype pot makes 
a very attractive addition to central station lines. Electrical World, 


LEGAL. 


MoNOMETER MANUFACTURING CO. v, ELECTRIC AND ORDNANCE 
ACCESSORIES Co., LTD, 


Mr. Murr MACKENZIE, one of the High Courts Official Referees, 
on June 27th, concluded the hearing, at the Royal Courts of 
Justice, of an action, part heard at Birmingham, in which the 
Monometer Manufacturing Co. sought to recover from the Electric 
and Ordnance Accessories Co., Ltd., of Bir- 
mingham, the cost of a certain specially con- 
structed and designed installation, consisting 
of furneces for melting aluminium and other 
metals, together with the necessary plant for 
drawing off and carrying away the metals so 
melted. 

Mr. Colam, K.C., appeared for the plaintiffs, 
and Mr. Hugo Young, K.C., for the defendants. 

By a contract made on January 7th, 1915 
between the parties, the plaintiffs agreed to 
manufacture for the defendants three fur- 
naces for melting aluminium, each with a 
melting capacity of 1,000 Ib., fitted with from 
8 to 10 burners each, and with the necessary 
parts for drawing off the metal into certain 
smaller furnaces, such parts to consist of a 
suitable base to bring the outlet pipe over 
the orifice of the smaller furnaces, which 
had a melting capacity of 140 Ib., so that 
the metal might be drawn direct from the 
larger furnaces into the smaller. The plain- 
tiffs agreed to supply these for £230 each, 
less 24 per cent. discount, one furnace to be 
delivered at the Ward End Works within 
four weeks from the date of the contract, 
Plaintiffs also agreed to supply 12 furnaces, 
to be used in conjunction with the three 
larger ones, each with a melting capacity of 
140 lb., without parts for pouring, but each 
to have three burners with a specially- 
designed top. These were to be supplied for 
£52 each, and four of them were to be de- 
livered at the works within four weeks 
from the date of the contract. Next, 
there were to be two other furnaces to be used in conjunction 
with the others, with a capacity of 140 each, to be fitted 
with pouring spouts and valves, for which the charge was to 
be £62 each. There were also three furnaces for melting aluminium 
swarf, each with a capacity of 600 lb., fitted with water-cooled 
chills, for cssting ingots of aluminium, which were to be supplied 
complete for £248 each. The burners were to consume only about 
60 ft. of gas per burner per hour, and it was also agreed that all 
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the furnaces should be bricked with special silica bricks, to cut 
down the consumption of gas per burner by about 10 per cent., 
and to reduce the consumption to a point lower than that of any 
other system of furnace heating. All the farnaces were to be fitted 
with special burners, described as Monometer low-pressure gas 
burners, Monometer patented gas chamber, and all the latest 
im orovements. 

The DEFENDANTS said that the furnaces were not according to 
contract, and would not satisfactorily do the work for which they 
were required, and they counterclaimed for damages and for the 
return of money paid. They said that the plaintiffs contracted 
that the furnaces should be reasonably fit for melting aluminium 
to be cast in chilled moulds for fuses, for producing a molten 
product of pure aluminium absolutely free from particles of iron 
or other foreign matter, and free from porosity and other flaws 
and defects, and that the pots forming parte of the plant should 
not produce scale, but should produce castings suitable for pressing 
and machining all over. Another condition was that the specified 
number of burners would produce such a temperature as would be 
required satisfactorily to melt aluminium for the production of 
castings. These conditions the defendanta said were not complied 
with by the furnaces supplied. The defendants stated that they 
recuired the furnaces and plant for the purpose of melting 
aluminium for castings in ohilled moulds for the purpose of 
manufacturing fuses, for which manufacture they had prepared 
plans of a proposed new foundry for an estimated output of 
between 50 and 60 tons of castings per week. The defendants 
further alleged that the delivery was not made to time, and that 
when delivered the furnaces did not work satisfactorily, and that 
they were not reasonably suitable for the work. 

The plaintiffs’ case was completed at the hearing at Birmingham, 
where the evidence of Prof. Arnold and other expert witnesses was 
taken, in support of the plaintiffe’ contention that the furnaces 
were capable of carrying out the work for which they were 
intended. | 

Further evidence was called for the defence at the resumed hear- 
ing in London to prove that the specified number of burners did 
not produce such & temperature as was required sufficiently to melt 
the aluminium for the castings, and that the necessary degree of 
liquidity could not be produced with the consumption of gas indi- 
cated, and that in fact a much larger consumption of gas was used 
in attempting to obtain theliquidity. It was said that although 
attempte were made to make the furnaces comply with the con- 
tract conditione they had not been successful. 

MB. WiLMOT, the worka manager for the defendants, was 
recalled, and further cross-examined by Mr. Colam, when he said 
that the ecum in the ladling pots was sometimes half an inch in 
thickness. The oold metal was put in at the top as the molten 
metal was drawn off at the bottom, and in this way the accumu- 
lation of scam might have been assisted. He had all through 
complained of the excessive oxidation. The Monometer furnaces 
had been offered as being capable of minimising the oxidation, 
but practice had proved, in his opinion, that they did not. His 
view was that the principal cause of oxidation was the long time 
it took to melt the metal. Tbe quicker the melting the less the 
oxidation. The average heating power was not sufficient, and 
consequeatly they could not get their output. When he complained 
the plaintiffs expressed their astonishment and made certain altera- 
tions, but they did it on their own responsibility, and not im con- 
sequence of any request from him, In making the contract, he 
wanted to get furnaces without compressed air or other forced 
draught and the plaintiffs represented that their furnaces met this 
req uirement. i , 

In re-examination, the WITNESS said that to supply the shops 
he had to have a certain output from the foundry, and he wanted 
the quickest and best way of getting the metal down, but the 
plaintiffs’ furnaces took a much longer time to get it down than 
had been represented, and that necessarily affected the output. 

MB. NUTHALL, head foreman at the defendants’ works, also 
gave evidence as to alleged shortcomings of the Monometer 
furnaces. 

Mr. Tuos. TURNER, Professor of Metallurgy at Birmingham 
University, who said he had been interested for more than 30 
years in the production of aluminium and was aoquainted with 
the practice in the chief Birmingham aluminium foundries, gave 
evidence as to what was meant in the trade by the term 
"aluminium and aluminium castings. The term to a ohemist 
would mean pure metal, but in the trade it meant an aluminium 
alloy consisting of a percentage of zinc or copper. The melting 
of ordinary aluminium in an iron pot would have very little effect 
upon the pot, but in the case of an alloy of zinc the iron pot would 
be affected by the zinc, which would make a distinct crystallised 
compound. The zinc would take up the iron which was attacked 
very shortly after the melting point of the zino was reached, and 
for practical purposes the iron pot ceased to be aniron pot. He 
attributed the accumulation of scum to excessive heat or to a 
longer time being taken in the melting. If the metal was a 
long time melting, there would be oxidation, The scum on the 
top of the ladling pot would affect the molten metal underneath, 
because there would be a certain amount of oxidation distributed 
below any large amount of scum, and the effect upon the castings 
would be that they would be less sound and harder to machine, 

In cross-examination, the Witness said that if he ordered 
aluminium articles, he would expect to get an alloy ; but if he 
ordered aluminium from a metal merchant, he would expect to 
get aluminium of 99 per cent. pure. Sometimes a little magnesium 
was present in aluminium castings, and sometimes he found a little 
iron. Pare aluminium would not attack the pota, but when there 
was a mixture of zinc with it, the zinc would do so. Zinc always 

. attacked iron, and would do ao even though there was aluminium 


* 


with it. It was a common thing to coat iron pots, But he objected 
to say what the coating was, as it was a secret process. 

Pressed to say what the process was, Witness said that it was a 
French secret brought over by a Frenchman. It was in the 
form of a wash, and had to be renewed from time to time. It was 
largely composed of chalk or whiting, and was mixed with some- 
thing which made it stick. 

Other witnesses said that in consequénoe of the Monometer 
plant failing to do ite work properly, there was delay in the 
defendanta' output, and they had to place some of their work in 
other hands. One witners (Mr. Monroe, their accountant) said 
that up to the end of July the furnaces produced 1,300,000 
castings, which represented about 20 tons a week, instead of 50 
tons required. There was necessity for an even larger output than 
50 tons required. Up totheend of July there was no intention 
to get rid of the Monometer furnaces; on the contrary, they were 
endeavouring to get the Monometer people to work them. 

After further evidence had been given for the defence, the 
Official Referee reserved judgment. 


D. Davis & Sons, LTD., v. THE ASSESSMENT COMMITTEE OF 
PONTYPRIDD UNION, OvBRSEBBS OF RHONDDA AND THE 
RHONDDA URBAN DISTRICT COUNCIL. 


THI8 case came before the Court of Appeal, composed of Lords 
Justices Swinfen Eady, Phillimore and Bankes, on June 21st, upon 
the appeal of the respondent Assessment Committee, Overseers 
and Urban District Council. from a judgment of a Divisional 
Court, consisting of Justices Ridley, Lush and Low. 

The short facts appeared to be these :— 

D. Davie & Sons, Ltd., are the owners and occupiers of oertain 
mines and their appurtenances, and in 1904 they made with the 
Assessment Committee an agreement by which, for the purpoees of 
rates, the assessment of the property was to be calculated on the 
output of coal, the agreement being determinable by one year's 
notice. Some small electric stations were attached to the appel. 
lante' pits, and for some years they purchased a large amount of 
power from an electric power compeny, but in 1907 they erected 
an electrio power station of their own, and from that time the 
small stations went out of use, and the company reduced the 
amount of power that they purchased. Down to April, 1913, the 
assessments on the company's property were made in aooordanoe 
with the agreement, the electric power station not being assessed 
separately from the reet of the colliery. In April 1913, the 
Assessment Committeo, having given previous notice determining 
the agreement, assessed the electrio power station separately from 
the rest of the colliery ; but they still assessed the latter in accordance 
with the agreement. The Divisional Court held upon the question 
of the company's appeal against the poor rate that although the 
Assessment Committee of 1904 had no power to bind subsequent 
Assessment Committees, yet as the Assessment Committee of 1915 
could not repudiate the agreement so far as concerned the power 
station, since they had affirmed it as regarded the rest of the 
company's property, there was no power to rate the power station 
separately as long as the rest of the property was rated in 
accordance with the agreement. The Court. therefore, held that 
the rate was bad and remitted the matter back to Quarter Sessions, 
with an intimation to that effect. Hence the present appeal. 

At the conclusion of the arguments of Counsel, their Lo 
affirmed the decision of the Divisional Court, and dismiesed the 
appeal with costs. 


— —— — 


POWER r. PRINCE OF WALES Dry Dock Co. 


AN unusual claim under the Employers’ Lisbility Act, for personal 
injuries, came before his Honour Judge Bryn Roberta, at the 
Swansea County Court, the other day, when Wm. Power, boiler- 
maker, of Cardiff, sued the defendant company, of Swansea, for 
£47 odd for damages sustained through the alleged negligence of 
the defendante, by which he received a severe electric shock that 
rendered him incapable of work. for over a fortnight. The 
plaintiff was in the employ of the Oxy-Acetylene Welding Co., who 
were sub-contractors to the Dry Dock Oo. in carrying out oerta:n 
work on the steamship Lille at Swanses, in March last. Plaintiff 
was engaged in trundling some gas cylinders from the stokehole 
into the engine room, and at the same time some of the defendants’ 
men were engaged with an electrio drill, for which purpose an 
electric cable was conveyed from the quayside to the engine room. 
The cable trailed along the floor of the engine room, and as 
the plaintiff brought in the third gas oylinder he received an 
electric shook that rendered him insensible for some time. It was 
afterwards discovered that the insulation of one of the electric 
wires had been cut in several places, presumably by the collar of 
the cylinder, and it was supposed that by this meane the current 
escaped along the iron floor of the engine room. For the defence 
it was urged that there was no negligence, and that if there were 
any, it could easily have been obviated. 

Mr. Davip FULTON, the chief electrician to the Swanses 
Harbour Trust, who supplied the current, and. other witnesses, 
deposed that they had experimented with a cable under the same 
conditions, and not more than 175 volts was possible to go throngh 
the body. They suffered no ill-effects whatever from the shook. 
Mr. Falton added that the biggest shock he ever sustained in his 
life was of 1,500 volte; but he admitted that less than 100 volts 
had been known to kill. The latter, however, was alternating 
current. 

His HoNOoUR said there was negligence in allowing the cable to 
trail along the floor when if might eaaily have been hung up out of 
danger, and he awarded the plaintiff £23 and costs.. ..... E 
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STEALING ELECTRICITY. 


A FINE of 40s. was imposed at Llanhilleth upon Esau Protheroe, a 
local collier, for fraudulently consuming electricity, the property 
of the Abertillery U.D.C., between March and April. Defendant 
pleaded guilty. Mr. A. H. Dolman, Abertillery, diverted the 
current from the meter by means of a pin, and conveyed it direct 
to the lamp.— South Wales Daily News. 


BUSINESS NOTES. 


South African Electrical Requirements.—The South 
African Mining Journal for May 27th says: — All the munici- 
palities are quietly in the market for switches, copper, and every- 
thing connected with electrical power driving machinery. As 
regards household goods, under this heading, the recent frosts have 
oreated a brisk demand for radiators, and in this respect it is 
pleasing to record that the complete framework of these have been 
made in Johannesburg for several seasons past, and those now pre- 
sented are an improvement over last season's. A large dealer 
thinks that the local makers will oust the imported article, as any 
metal worker can make them in his spare time, &. However, 
they are about 15 per cent. dearer than the imported goods. It 
must not be omitted to mention that the higher voltage lamps are 
getting scarce, as it is very difficult to obtain 2,000 candle-powers 
for the mines, and not easy to get the 1,000 kind.“ 


Wolverhampton Electrical Trade.—In the annual 
report of the Wolverhampton Chamber of Commerce, the following 
referenoe is made to the electrioal engineering trade :—'' Through- 
out the year the demand msde by the Allied Governments for 
electrical plant of all descriptions has been exceedingly heavy, 
many innovations having been introduced for special electrical 
requirements. Local factories have been, and are still, working 
day and night to meet the requirements. There is a distinct 
indication of an increase of trade with the Colonies, due to the 
supplies from enemy countries having been cut off.” 


Nottingham as an Industrial Centre.—A well- 
organised effort is being made to popularise the advantages 
possessed by Nottingham as a centre for new manufacturing 
industries. A glance at the map shows the ample nature of the 
railway connections between the city and the great seaporte, also 
the exoellence of the waterway connections. Powers have been 
secured by the Corporation under which they will spend £160,000 
for inoreasing navigational facilities, but, unfortunately, this work 
is inevitably held up until a year after the war. At a time when 
new industries are being established, or when existing companies 
and firms are contemplating the building of new works, the claims 
of the district, with its ample fuel supplies, the cheapness of raw 
materials, &o., are well worthy of consideration. A Special Com- 
mittee has been appointed to undertake the commercial develop- 
ment of the city, and an Industrial Development Officer has been 
appointed to devote his whole time and energies to the department. 
Communications may be addressed to him at the Quildhall, 
Nottingham. 


New 17.0.4. Lamp Discount Scheme. — Messrs. 
SIEMENS BROS. DYNAMO WORKS, LTD. of 38 and 39, Upper 
Thames Street, E.C., have sent us two booklets explaining the new 
lamp discount scheme that has just been inaugurated. One of the 
booklets deals with the scheme from the point of view of the trade 
reseller, and the other from the point of view of the trade user. 
They have already been distributed to a number of their customers, 
and copies will be supplied to any of our readers who are interested 
in the purchase of Wotan or other makes of T.L.A. lamps. In 
order that the scheme may be thoroughly and generally under- 
stood, we may say that it is based on the quantity of lamps pur- 

and delivered during 12 months, and the discounts are 
regulated in accordance with oertain stipulated minimum quanti- 
ties or equivalent net money values. The money values are intro- 
duced to cover half-watt type lamps, which, of course, are higher 
in initial cost. The total annual turnover in all makes of Asso- 
ciation lamps will, therefore, regulate the terms at which Wotan, 
half-watt type, or tantalum lamps can be supplied. The booklets 
give an example of the method of procedure. A new oustomer 
will commence to buy lamps at 20 per cent, but immediately 
his total purchases of T.L.A. lamps amount to 600 he will 
automatically become entitled to buy at 22 percent. In order to 
avail himself of these terms he must notify the secretary of the 
T.L.A., and, in addition, he will receive from his supplier, or 
suppliers, a credit note for the difference between 20 per cent. and 
22 per cent. on the original lamps purchased. As each succeeding 
step is reached the increased discount will be obtained by means 
of the same procedure. There are, of course, a number of cus- 
tomers who were graded at a definite figure under the previous 
arrangement, and they will now receive the terms specified for & 
quantity of lamps based on their past purchases, This will bring 
them into the new scheme at, approximately, the discount to 
which they are entitled in accordance with their established turn- 
over, and increased discount will be allowed should they improve 
on their previous figures. The terms for the trade user have been 
 . somewhat revised, and if lamps are purchased in quantities of less 
than 50, a discount of 15 per cent. only is allowed. Providing the 
lamps are ordered in quantities of 50 and over for delivery at one 


time, the standard schedule of discounts are applicable. It is 
therefore claimed that the scheme is absolutely equitable and 
ensures to each trade buyer a discount directly in proportion to 
his turnover. As the discounts increase in a succession of easy 
steps the scheme should be an incentive to business extension. 
All invoices will be subject to one discount (i.e., the one corres- 
ponding to the minimum quantity taken), plus the usual 24 per 
cent. (cash) approved monthly account. This obviates the multi- 
plicity of discounts, which are sometimes. confusing, and often 
cause inconvenience and misunderstanding. 


Australian Insulators.— According to the J/elbourne 
ge, the assurance was given by the Postmaster-General to Mr. 
Fenton (V.), in the House of Representatives, on May J lth, that 
the Postal Department was encouraging the manufacture of 
insulators in Australia, with a view to becoming independent of 


importations. The following comparative statement shows the 
extent of the Australian orders, as against importations :— 

Year. Australian, Imported. 

1911 sus TT £800 £12,747 

1912 A ina 421 11,190 

1913 T wa 329 17,115 

1914 we — 4,490 14,444 

1915 ne Tae 9,359 5,063 


Bankruptcy Proceedings. —THE COLSTON ELECTRICAL 
Works, LTD., 9, Denmark Street, Bristol.—The winding-up order 
in this matter was made on the petition of a creditor. The 
liabilities amount to £1,573, to meet which there are net assets of 
£991, the estate disclosing a deficiency of £582 as regards unsecured 
creditors, whilst as regards contributories there is a deficiency of 
£2,234. The company was registered in December, 1913, with a 
nominal capital of £3,500, to acquire, as a going concern, the 
business of electrical engineers promoted by G. J. T. J. Parfitt and 
W. J. Webber, trading as Parfitt, Webber & Co., at 9 and 10, Den- 
mark Street, Bristol, By an agreement of January, 1914, the 
vendors agreed to sell to the company the goodwill, plant, 
machinery. stock-in-trade, implements, utensils, book debte, and 
contracts, &c., which the vendors were entitled to in connection 
with the business, for 1,600 fully paid-up shares, the company to 
discharge all the trade liabilities of thé said business, and the 
liability of the vendors’ firm to the Capital and Counties Bank, 
Ltd. The business was taken over from July, 1913, and from that 
date down to January, 1914, the date fixed for completion, the 
vendors were deemed to have been carrying on the business on 
behalf of the company. The directors appointed were Miss 
H. L. W. Parfitt, Bath ; A. E. Finch, Weston-super-Mare, electrical 
engineer ; and E. W. Brock, Keynsham, glass tile manufacturer. 
At a meeting of directors, A. E. Finch was appointed chairman. 
An agreement was entered into in January, 1914, whereby 
A. E. Finch was to act as manager at a weekly salary of £3, and 
on the same day E. W. Brock was appointed secretary. The com- 
pany was registered as a private company, and no capital was 
offered to the public for subscription, and no prospectus was issued. 
A meeting of the six largest oreditors was convened by E. W. Brock 
in May, and an offer was made of a composition of 12a. 6d. in the E, 


. payable as to 2s. 6d. forthwith, 5s. in one month, 2a. 6d. in two 


months, and 2s, 6d. in three months. Mr. Brock also issued a 
notice, signed by him as secretary, without consulting the other 
directors, convening an extraordinary general meeting of the com- 
pany for the purpose of submitting an extraordinary resolution for 
voluntary liquidation and the appointment of a liquidator. Three 
shareholders apparently attended this meeting, the resolution was 
passed, and on May 30th, notwithstanding that the hearing of the 
petition for a winding-up order was to be heard by the Court on 
the following day, the liquidator purported to have been appointed 
sent out a notice convening a meeting of the creditors of the 
company to be held for the purpose of confirming his appointment 
as liquidator. In these circamstances the meeting was abortive. 
The failure was said to be due to loss of £725 through bad debts 
in 1914, and want of capital. From its inception the company 
has never had sufficient capital, and in 1914 it lost £650 through 
the failure of the Bristol International Exhibition, Ltd., and £75 
through the failure of G. J. T. J. Parfitt in February, 1916. The 
usual books of account have been kept, but the cash book has not 
been balanced, and the books in general have not been properly 
posted. The following are creditors :— 


British Exer-Ready Co. .. £194" Hodge, Jacques & Co... 411 
Bristol Corporation Eleotricity Joyner, O., & Co... 5 = 10 
Department " ie National l eiephone Fervice .. 14 
Callender’s Cable & Construc- Metallic Seamless ‘ube Vo. .. 22 
tion Co. "d "T ss 48 Premier Accumulator vo. 20 
Cryselco, Ltd. T "s 28 — Willey & Co. as we 20 
Drake & Gorham, Utd... PA 15 Wilesmith, John, & Co. 12 
Edison & Swan United Electric Wright, Harland .. "e 17 
Light Co. Pariitt, Webber & Co... ee 731 


Haslam & Stretton, Ltd. Ne 77 


R. E. CoNNOLp, late electrician, now R. N. A S., late 64, The 
Parade, Canterbury.— The public examination of this debtor was 
fixed for June 17th, at Canterbury. Debtor was unable to obtain . 
leave to attend the Court. The case was, therefore, adjourned. 


South American Trade.—The Hon. R. C. Parsons, 
chairman of the Kings College Delegacy, presided at a lecture 
given by Colonel Don Pedro Suarez, Consul.General for Bolivia, 
at King's College last week, on the subject of Bolivia, its 
Geography and Industries," and said that the greatest bar to British . 
trade in South America was the refusal of the British merchants 
to adopt the metric system, aud their un willingness to make goods 
to suit other peoples’ necessities. This refusal had sent great 
quantities of trade into German hands.— Moraing P 
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Dissolutions and Liquidations, —READEBR'S PATENTS 
AND ENGINEERING Co., LTD.—A meeting is called for July 26th, 
at 3, Portland Street, Southampton, to hear an account of the 
winding up from the liquidator, Mr. E. W. O. Whittaker. 

STANDARD OABLE MANUFACTURING Co., LtD.—Oreditors should 
send particulars of debts, &o., to the controller, Mr. J. S. Feather, 
35, Great Tower Street, E.C., by July 31st. 

SHIP OARBONS, LTD.—Creditors should send particulars of debta, 
&o., to the controller, Mr. W. Hancock, 90, Queen Street, E O., by 
August 7th. | 

BLEICHERT8 AERIAL TRANSPORTERS, LTD.—ÜOreditors should 
send particulars of their debts, &o, to the controller, Mr. W. 
Hanoock, 90, Queen Street, E.C., by August 7th. 

Eoonomisers, LTD.—À meeting is called for July 28th, at 18, 
Theobald's Roed, to hear an acoount of the winding up from the 
liquidator, Mr. W. F. Johnson. 

HoBART ELECTBIO Tramway Co., Ltp.—A meeting is called 
for August 3rd, st 5, Bucklersbury, E.C., to hear an aocount of the 
winding up from the liquidator, Mr. F. J. Warner. 

JoHN ROBERTS & Son, boiler coverers, Salt Street, Manningham, 
Bradford.—Meesre. J. W. Roberts and S. Haigh have dissolved 
partnership. Mr. Roberts will attend to debts, and carry on the 
business at 29, Princes Crescent, Bare, Morecambe, under the same 


style. 

Book Notices.—‘ Trade as a Science.” By Ernest 
J. P. Benn. London: Jarrold & Sons. Price 2s. 6d. net. 

" Large Electric Power Stations.” By G. Klingenberg. 
London : Crosby Lockwood & Co. Price 35s. net. 

" Electrical Engineering.” By E. J. Barg and W. L. Upson. 
London: Hill Publishing Co. Price 178. net. - 

Proceedings of the American Institute of Electrical Engineers." 
Vol XXV. No.6. June, 1916. New York: The Institute. 

" Soienoe A "Aand B. Vol XIX. No. 222. June 26th, 
1916. London: E. & F. N. Spon, Ltd. Price 1s. 6d. each net. 

" Solentifio Paper of the Bureau of Standards," No. 276, Pro- 
tected Thermo Elemente." Washington: Government Printing Office. 

The Afagdzine of the Finsbury Technical College and Old 
Students’ Association for May contains & portrait and obituary 
notice of the late Prof. R. Meldola, F.R.S., the continuation of a 
paper on Humphrey Pumpe," by J. G. Balger, and a further Roll 
of Honour of remarkable length. 


Board of Trade Inquiry.—The Commercial Intelli- 
gence Branch of the Board of Trade has the name and address of 
a firm of agents and importers of electrical material at Brescia, 
Italy, which wishes to secure the agencies of United Kingdom 
manufacturers of electrical plant and machinery, measuring 
instruments and gauges, apparatus and material for electrical 
RE porcelain and insulating material in general. Reference 

o. 202, 

The Commercial Intelligenoe Branch of the Board of Trade has 
received inquiries from Home firms for makers or producers of 
manganese dioxide for Leclanché batteries, and electrical novelties. 


Catalogues and Lists.—TuHE Bonecourt WASTE 
HEAT BorLER Co., LTD. Parliament Mansions, Victoria Street, 


S.W.—New catalogue dealing with gas-fired boilers and waste-. 


heat boilers, describing the Bonecourt surface-combuetion system; in 
view of the increasing importance of economising fuel and recovering 
the by-products from ooal, the contents of this brochure are excep- 
tionally interesting. Tables are given showing the standard sizes of 
the boilers, the performance of each tube with different kinds of 
gas, and the draught required, with illustrations of the details of 
the plant and the lay-out recommended. The results of a test by 
an independent expert are included, showing the efficiency of an 
unlagged Boneoourt boiler and feed-water heater to be 92'7 per 
cent. It is claimed that an evaporation up to 20 lb. of steam 
per aq. ft. of heating surface per hour is obtainable, and that 
48.000 1b. of stesm per hour oan be generated on a floor space of 
225 sq. ft. A battery of boilers for 12,000 H.P. occupies a space 
of only 48 ft. by 38 ft., and a CO; content of 181 per cent. in the 
flue gases is recorded. The boiler can be utilised for recovering 
heat from the exhaust gases of gas engines, coke ovens, steel 
furnaces, &o. A new method of mixing the air and gas has pre- 
vented back-firing, and the refractory material is now made on a 
greatly improved system, so that over 3,000 ob. ft. of producer 
gas can be burnt per hour in one tube 6 in. in diameter and 
15 ft. long. . 

Messrs. Mossay & Co., LTD., 41, Tothill Street, Westminster, 
S.W.—Illustrated pamphlet (20 pages), describing the "Orwell" 
electric vehicle of 14, 24 and 3}-ton sizaa, A number of improve- 
ments and additions to the equipment of the vehicles are 
included. — | 

THE BRrTISH THoM80N-HocsTON Co., LTD, Rugby.— Price list 
No. 4,310, describing and illustrating their type EK, form B, iron- 
clad switch fuses. 

Messrs, BRUCE PEEBLES & Co., LTD. Edinburgh.—Twenty- 
page illustrated pamphlet (No. 21 C), in their standard form and 
size, containing full illustrated specification, detailed tabulated 
data, output ratings, weights and dimensions, of the Peebles self- 
contained continuous-current dynamosand motors. Sixteen frame 
sizes, which are listed, can be manufactured in any of the usual types. 

Epison & SwAN UNITED ELECTRIC LiGHT Co. LTD., Ponder’s 
End.—T wo illustrated and priced leaflets of Ediswan electric fans 
of various types. The company has also issued a very handy 
pocket book in a distinctive red cover, containing Ediswan dis- 
count tables from y} to 50 per cent. The book is issued for the 
convenienoe of the members of the trade, and it contains various 
tables not to be found in the ordinary discount books, but useful 
in making up discount on T. L. A. lamp prices, such. as 22 per cent., 


24 per cent., 27 per cent., 28 per cent., 33 per oent., 34 per cent. 
36 per cent , 39 per cent., &o. 

Messrs. BELLING & Co., Derby Road, Edmonton, London, N.— 
Two-fold circular, containing description of their electric immer- 
sion heaters, with diagrams showing the methods of their applica- 
tion, also giving dimensions and prices. 


Trade Announcements.—MeEssrs. MARBRO, I. Tb., 
have removed to larger premises at Palace Wharf, Rainville Road, 
Fulham, 8.W. Telephone No.: Hammersmith 1216.“ 

The electrical and engineering advertising business of Mr. A. J. 
GREENLY will in future be conducted as A. J. Greenly & Co, and 
will have additional offices at 37 and 38, Strand, W.C. 

Tum GENERAL ELECTRIC Co., LTD., announce that the addres 
of their Cork branch, from whence all orders from the South of 
Ireland are attended to, has now been altered to 76, Grand Parade, 


For Sale.—Mzssns. Percy HubpprüEsTON & Co. will 
sell by auction, on Jaly llth, at Dalling Road, Hammersmith, a 
quantity of electrical apparatus, &o. Fall particulars are given in 
our advertising pages to-day. 


Copper Prices.—THE WEERK's CHANOES.—F. Smita 
AND Co. report, Wednesday, June 28th :—Eleoctrolytic bars drop 
from £139 to £130 ; ditto sheeta, £157 to £150; ditto rods, £146 
to £137; ditto H.c. wire, 1s. 51d. to 1s. 44d. 

JAMES & SHAKESPEARE report, Wednesday, Jane 38th :—Copper 
bars, sheet and rod (best selected), drop from £160 to £152. 


LIGHTING AND POWER NOTES. 


Aberdeen.—ENGINEER’S Report.—Mr. Bell, the Cor- 
poration electrical engineer, in a report regarding new generating 
plant, says :—'' The Council's decision not to proceed with the addi- 
tional installation suggested in November last precludes the install- 
ing of plant for the winter of 1916, and the question now to be 
considered ie the provision of new generating plant before the 
winter of 1917. The output for the 10 months ending May 31e£ 
is 2,030,360 unite above the previous corresponding period, being 
an increase of 19'1 per cent. The remaining two months will, at 
& conservative estimate, add & further half million units increase, 
which would make a 23 per cent. increase fot the year—a figure 
only once exceeded in the history of the undertaking. Additional 
motors of 2,027 H.P. have been coupled up since July 31st last, and 
applications for a further 1,291 M. P. have been received. No. ! 
turbine has now generated 28} million unite, being 19 millions 
in 22 months and 9j millions in the last seven months, A further 
500-Kw. converter has been ordered since the last report, and, 
therefore, the 1,000-Kw. set recommended in November last can 
meantime stand over. A 5,000-kw. turbine alternator, if ordered 
now, can be delivered for next summer, and will I estimate, cost 
£18,000.” 


Australia.— POWER STATION PLANT.—For the power 
station plant and equipment for the Commonwealth naval dook- 
yard at Cockatoo Island, one tender only for engines of Australian 
manufacture was submitted—viz., for reciprocating engines; the 
tenders had been originally invited under the heading of four 
alternative echemes—viz. geared turbo-generators, reciprocating 
seta with exhaust turbines, reciprocating sets and exhaust geared 
turbo-generators, and Diesel engine sete, Acting on the advice of 
the British Admiralty, who endorsed the recommendation of local 
experta, the Naval Board has adopted the first alternative scheme, 
and orders have been placed for Parsons-Crompton geared turbo- 
generator sets. It is stated that for reciprocating engines the 
price quoted by the Australian manufacturers and that submitted 
from abroad showed a difference of something like 70 per oent.— 
Sydney Morning Herald. 


Barnsley.—PRicE IwcREASE.—Having considered the 
report of the borough electrical engineer on the working of the 


department for the past year, and iu view of the loss thereon, the 


Electricity and Lighting Committee has decided that the prioe of 
energy be inoreased by id. per unit for lighting, and 10 per cent. 
for power consumers. 

Beckenham.—PricE INOREASE.— The D.C. has decided 
that the charge for electricity for lighting shall bs raised to 7d. 
per unit, to take effect from Saturday last. 


Bedford.—The R.D.C. has given consent for the T.C. 
to supply current to the new works of Messrs. W. H. Allen, Son 
and Co., to be erected in the rural district. 

Bolton.—Despite the Summer Time Act, the electrical 
engineer reports no appreciable decrease in the consumption of 
electricity. Lighting reatriotions had already considerably reduced 
the quantity used for lighting purposes. 

Colwyn Bay.—PRIOE INcREA8E.—O wing to the heavy 
increase in the price of fuel, the U.D.O. has decided, from the 
close of the present quarter, to advance the price of energy from 
5d. to 54d. per unit. 

Coventry.— PRICE INCREASE.—The Electric Light Com- 
mittee recommends an increase of the soale of charges for the 
pupply of energy for power proportionately to the increased cost 
of coal, 
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Darwen.—Fire broke out, on Monday, at the Darwen 
electricity works, and the man in charge of the engine room, 
Joseph Munroe, was burned about the face in a plucky attempt to 
stop an engine. The fire brigade extinguished the flames. 


Dundee.— VEAR'S Workinc.—The total units sold last 
year amounted to almost 18} millions, an increase over the previous 
year of 34 millions; the net inoome, which showed an increase of 
fully 412,700, was £78,295. The costs also showed a large 
increase, being £10,000 in excess of the previous year. The ooal 
account itself practically represented the entire inorease, this item 
being £9,800 more than in the previous year. The accounts closed 
with a net profit of £409. 


Gosport.—RestRiction OF Ourrur.— The Gosport 
and Alverstoke Electric Supply Corporation has notified ite con- 
sumers that owing to the difficulties in obtaining skilled labour, it 
is feared that it may be necessary in the near future to restrict, if 
not entirely canoel, the supply of electricity for power, heating, 
and lighting, and also for the service of the tramways.— Portsmouth 
News. 

Heston and Isleworth.—Yxran's WonxkiNa.—The 
engineer reporte that, as the result of the Summer Time" Aot, the 
output has fallen 200 unite per day. He estimates the 
approximate loss during the summer at £400 to £150. The 
Electricity Committee reporte that there was a deficit on last 
years working, after taking into account expenditure on new 
plant and the previous year's deficit of £1,049, which arose mainly 
from the high price of coal. Each unit sold cost for coal '55d.against 
38d. in the previous year. The total number of units sold was 
1,288,371 against 1,162,995 in the previous year, and the increase of 
expenditure—due entirely to the rise in the prioe of coal—after 
allowing for the reduction in consumption per unit due to the 
larger amount generated, was well over £900. The prices of ooal 
showed an inorease on last year, and the Committee had no other 
course open to it but to raise the charges by 121 per cent. In 
his annual report, the engineer, Mr. P. E. Rycroft, states that the 
income was 411,216, an inorease of £751, and the working expenses 
£7,031, giving a profit of £4,214; but interest and loan charges 
were £4,927, which caused & deficit of £712. The main cause of 
the deficit was the cost of coal, which was £1,088 in excess of the 
previous year. The total units generated were 1,564,473, an 
increase of 55,246, but the unite sold increased by 125,376. The 
works costs had risen from 1'03d. to 1'283d. per unit, and new 
business had been very difficult to obtain. 


Hornsey.— VEAR'Ss WORKNd.— There is a deficit of 
£2,789 on the net revenue account of the electricity undertaking 
for the year ended March 3 Ist last. The total expenditure for the 
12 months, including the purehase of meters, amounted to £11,035, 
an inorease of £470 compared with & year ago. On the other 
hand, the total receipts showed a falling.off of £1,720, the 
respective figures being $20,570 and $22,290. The balance, trans- 
ferred to net revenue account, shows a reduction on the previous 
12 months of £2,189. The balance to the credit of this account is 
now £3,984. The Council has again found it necessary to increase 
the prioes for energy and meter rent, this time by a further 15 per 
cent., provided they do not exceed the authorised maximum 
rates, 


Hull.—YeEar'’s WonRkiNG.—The annual report to the 
T.C. on the working of the electricity undertaking states that the 
revenue from all sources amounted to £89,208, and the total 
working expenses, exclusive of special oharges, to £47,178, leaving 
a balance of £42,030. Of this amount, interest and sinking fund 
absorbed £33,950, income-tax £2,106, and special charges £1,727, 
leaving a net balance to be carried to the reserve fand of £4,247, 
The revenue from lighting showed a decrease of £5,000 on the 
figures for the year 1914-15. On the other hand, the increase in 
revenue from power amounted to £9,517, approximately 22 per 
cent, over last year's figures. The units sold for all purposes 
increased from 12,969,776 to 11,795,426, being an addition of 14 per 
cent., and the additional income under this head was £4,207. The 
revenue from power supplíes more than compensated for the deorease 
on the lighting side. The works costs and total cost were the 
lowest recorded by the undertaking. The total connections to the 
mains were:—Power, 20,170 KW.; and lighting, 8,320 Kw. The 
city accountant stated that the income for the year increased by 
£6,908 on the previous year's working. During the year capital 
outlay amounting to £2,176 was met out of revenue, and £6,760 
out of loans. The total capital expenditure on the undertaking 
was £510,099. 

The town clerk has been instructed to take the preliminary steps 
towards getting an order to authorise the Corporation to supply 
electricitv to the new sanatorium at Cottingham, 


. India. — ELECTRIC LIGHTING. — It is stated that the 
Mukhis and the leading Sind merchants of Hyderabad are forming a 
oompany on the lines of the Karachi Eleotric Corporation to supply 
electricity to the town of Hyderabad. The preliminary details 
have been settled. The firm of Messrs. Mukhi Hiranand Tara- 
chand are to be managing agents for the company. The engineers 
of Messrs. Tata & Sons’ eleotric works near Bombay are to be 
consulted. It is proposed to utilise the River Indus for the supply 
of power.—Zndia^ Engineering. 


Kingstown.—The U.D.O. has made an arrangement 
with the Munster and Leinster Bank for a loan of £6,000 at 43 per 
cent., for three years, to cover the preliminary expenses in 
` connection with the electric lighting scheme,—Jrish Builder, 


London.—HaxPsrEAD.—PnRICE INCREASE.— The B. C. 
has decided, owing to the cost of coal, to increase the charges for 
electricity by 231 per cent. from January let, making, with the 
10 per cent, then made, a total advance of 33} per cent. on the 
pre-war charges. " 

ST. PANORAS,.—PRICE INORBASE, &0.—The Electricity Com- 
mittee has had under consideration the question of revising the 
charges for energy,in view of the serious financial loss falling 
upon the undertaking, and having due regard to the continuance 
of the 10 per cent. at present added to all accounts, recommends 
the following increased charges, which are estimated to uoe 
an additional income of £18,000 during the year :—(1) Present 
charge of ld. per unit for power, heating and cooking to be 
increased to 11d.; (2) present rebate of 20 per cent. allowed for 
factory lighting (exclusive of offices, showrooms, &o.) to be 
abolished, and a flat rate of 3d. per unit charged in lieu thereof ; 
(3) present two-rate system of 6d. per unit between the hours of 
4.30 p.m. and 8.30 p.m. and ld. per unit afterwards, to be 
abolished ; (4) present maximum-demand tariff of 6d. and 1jd. per 
unit to be increased to 6d. and 2d., and the introduction of a flat 
rate of 3d. per unit for kinema theatre supplies; (5) kw. demand 
system of charging of £4 per annum, plus id. per unit, to be 
abolished ; (6) meter rents to be charged on a sliding scale in 
regard to all supplies, instead of only, as at present, where a 
factory lighting rebate is allowed, and for cooking and heating 


purposes, &o, and where the maximum-demand indicator is used. 


The Finance Committee is in full agreement with the above pro- 
posals, and in view of the fact that, as a result of the agreement 
come to with the L.0.0. to accelerate the periods of repayment of 
loang, an additional sum of £1,454 a year will have to be paid from 
revenue during the next three years, has recommended that the 
interest of about £1,500 a year earned by the reserve fund account 
should be taken into revenue, instead of acoruing to the reserve 
fund as heretofore. Arrangements have been made for laying an 
E.H.T. main in Gray's Inn Road to supply current for power pur- 
poses; this work will necessitate the re-arrangement of the 
switchboard at the Tavistock Place sub-station, at a cost of about 
£462. The Committee has received a reply from the Board of 
Trade in reference to representations made as to the necessity of 
an adequate supply of coal for the undertaking, suggesting that 
in any case in which the Oounoil is unable to renew & contract, it 
should communicate with the Coal Supply Committee for the dis- 
trict in which the oolliery concerned is situated, and that 
immediate steps be taken to renew contracts which will shortly 
expire. The Committee has also received a reply from the 
Admiralty Coasting Trade Office, stating that every 
made to assist the Council to secure supplies. 
PoPLAR.—YEABR'8 WORKING.—The annual report of the elec- 
trical engineer and manager, Mr. J. H. Bowden, shows that the 
energy sold amounted to 21} million units, an inorease of 44 
millions, or 27} per cent. ; the net income from the sale of energy 
was £88,190, an inorease of 20j per oent.; and the working 
expenditure was £52,179, an increase of 45 per cent. The gross 
profit was £36,311, a slight decrease on the previous year; and 
after deducting interest £11,530, repayment of loans $12,860, and 
sundry charges £563, there remained a surplus of £11,814, a 
decrease of 20 per cent, With the unappropriated balance of. 
£10,220 from last year, there was a total surplus of £32,035; a 
sum of £3,500 was transferred to the rates, about £8,000 was 
applied to sundry items of capital expenditure, alterations, &o., 
£1,000 to the staff as & bonus, and £617 was transferred to the 
superannuation and pensions fund, leaving an unappropriated 
balance amounting, with other items, to £11,667. The Council 
has decided that after providing a working balance of 10 per cent. 
of the total income, 40 per cent. of any available surplus shall be 
carried to the general fund for relief of rates ; 20 per cent. up to 
an amount of £6,000, and 10 per cent. above that figure, as bonus 
to the staff; and the balance to meet capital expenditure. The 
agreement between Poplar and Stepney enables an output of 25 
million unite per annum to be attained before extensions at Poplar 
are necessary, The average price of coal rose from 128. 5d. per 
ton in the previous record year to 17s, 114d. last year; but the 
working costs have only risen from 0'51d. to 0:58d. per unit, which 
is olaimed as the record for the metropolitan area for the past 
year. The average price of 0°988d. per unit is also stated to be a 
record ; deducting the supply to Stepney, the price for the Poplar 
area becomes 1:087d., which is claimed as a record to date. The 
capital employed per Kw. of plant installed (£307) is believed to 
be the lowest in the country, and the output is said to be the 
largest yet published in connection with any metropolitan muni- 
cipal undertaking. The load factor was 30'2 per cent., compared 
with 28'8 per cent. in the previous year, The sale of energy for 
private lighting was 1,125,005 units; for domestic supply (fixed 
charge + jd. per unit), 935,414 ; for power, 16,647.708 ; for bulk 
supply, 2,556,946 ; and for public lighting, 241,546 units. The 
accounts are published in a remarkably complete and detailed form. 
St, MARYLEBONE.—A.C. PLANT.—In recommending payment 
of the final instalment on the extra-high-pressure three-phase 
generating plant installed on the recommendation of the general 
manager, Mr. A. H. Seabrook, the Committee reported on the 
results of the whole scheme. During the year ended March 81st, 


.1914, 24 per cent. of the total energy generated at the station was 


supplied from this plant; to March 81st, 1915, it generated 94 
per cent. and for the year ended March 31st, 1916, 96 per cent. 
The turbo-generators, although contracted for to work at 8,000 xw. 
each, actually give 4,200 Kw. continuously, and have done 
5,000 Kw. as a maximum. The steam consumption of the plant 
during the 2} years has been at least up to the contract guarantee. 
The steam consumption per unit generated (including all losses) 
bas been reduced from 21°17 Ib. with the old plant to 16'84 lb. 


RL AT LS a PTL SE TET TR TT 4•?♀ꝗÄLͤL—.:.x7.ꝝ;᷑:᷑̃ —ññ—.ñ« ;k—k—8—. IE ST EN k —— ——qü8̃8——œ—ü—Q U— 


790 


. THE ELECTRICAL REVIEW. 


(VoL 78. No. 3,014, Juss 30, 1916. 


with the new; the ooal consumption has been reduoed from 
3°49 Tb. (10 per cent. slack) to 2°87 lb. (42 per cent. slack) per 
unit. The saving in coal last year by the new plant was £6,534. 
Though the station and mains staff had no previous experience 
with this system of generation and transmission, no breakdowns 
had oocurred, The actual expenditure amounted to £32,981 for 
plant and mains. 

The Electricity Committee reports that women have been 
engaged to replace men wherever possible. One is employed 
as storekeeper at the generating station stores; with the 
exception of the chief technical clerk, all clerical work at the 
station is done by girls, and girls are now being engaged for the 
switchboard galleries at the generating and sub-stations. The 
Committee has appointed a lady as district representative in the 
sales department, and arrangements are being made for the employ- 
ment of women as lamplighters, meter testers, and in any other 
capacity where they can replace men. 


Luton.—ExTENsioNs.— The electrical engineer hopes 
shortly to be in a position to submit tenders for the additional 
boiler, eoonomiser, and ash and soot-handling plant required in 
connection with the generating station extensions. The demand 
has increased 36 per cent. over the corresponding ‘period last year. 
Applications in hand include 5,125 8. C. y. lampe for lighting; 
376-H.P. motors, and 513 Kw. for heating. 


.  Manchester.—Summer Truz.—After a month's experi- 
ence of conditions under " Summer Time," the electricity depart- 


ment anticipates a reduction of 550,000 units of energy at the Stuart 


Street station from May 21st until the end of September, equal to 
1 per cent. of the total output of the station, and a reduction of 
600 tons in the oonsumption of coal; at the oity stations the 

reduction in ontput is estimated at 200,000 units, or 2 per cent., with 
a reduction in coal consumption of 300 tons. 


Nelson.— The electrical engineer having reported on the 
engines at the electricity works, it was decided that no repairs be 
undertaken to the engine now disabled, and that a Sub-Committee 


be appointed to deal with any emergency that may ariee im con- 
nection with the generating station. . 


Newton Abbot.—The U.D.C. has accepted an offer 
from the E. L. Oo., of a reduotion of £55 for discontinued lighting 
during June, July, August and September, the period of the oop- 
tract to be extended for the time the lampe are not used. 


Norway.—According to a recent official return, the 
number of electricity generating plants in Norway at the end of 
the fiscal year, 1915, amounted to 1515, with a capacity of 
649,127 xw., these figures comparing with 1,427 and 560,406 
respectively at the end of the preceding twelve months. 


Perth.—The balance on the year's work is fully £330 
to the good, and there will be no increase in the charges. 


Rawtenstall.—Price IxOREASE.— The Electricity Com- 
mittee has decided that the prioe of electricity to power consumers 


other than those under an agreement containing a coal clause shall 
be increased 5 per cent. 


Ripon.—Prov. On»ER.—The City Council has decided 
wj DT for a provisional order for the supply of electricity to the 


Rochdale, — ArsrrraTion.— Tyre Yarns, Ltd. of 
Castleton, have asked that a dispute between the firm and the 
electricity department respecting the interpretation of certain 
clauses in their agreement for the supply of electricity shall be 
submitted to the arbitration of the Board of Trade, and the T.C. 
my instruoted the town olerk to take the necessary stepe to this 


Southend-on-Sea.—For some months past the Elec- 
trio Lighting Committee has been in communication with the 
various contractors for the plant ordered for the proposed sub- 
statione at Leigh and Thorpe Bay, with the object of effecting an 
amicable srrangement to meet the difficulty which arose in con- 
sequence of the action of the L.G.B. in prohibiting the raising of 
loans by local authorities during the war. The plant ordered 
included five Diesel oil engines manufactured by Messrs. Belliss and 
Morcom, Ltd. three 200-kw. dynamos manufactured by the 
Phenix Dynamo Manufacturing Co., Ltd., and two 180-Kw. 
dynamos manufactured by the British Thomson-Houston Co., Ltd., 
the amount of the accepted tenders totalling £16,359. With the 
exoeption of two six-crank engines, all the machines mentioned 
were ready for delivery last summer. The Committee has now 
succeeded in provisionally effecting an arrangement, 

It was reported at the last meeting of the Lighting Committee, 
that a tradeeman who carried out the work of oleaning the 
interior of various houses and also furniture by means of a vacuum 
cleaner, had, for the purpose of operating the machine, used the 
current supplied under the contract rate to such premises, The 
Committee resolved to charge the tradesman in question at the 
rate of 6d. for a period not exceeding three hours, or ls. per day 
in respect of the current used for the purpose referred to, and 
that this rate be charged for all current used in vacuum cleaners 
N the consumption thereof does not exceed one quarter unit per 

our. 

The Committee appointed to consider the question of effecting 
economies in public expenditure expresses the opinion that it would 
be impracticable, at the present time, to reduce the amount of the 
estimate (£3,900) for street lighting during the current financial 
year, With the view, however, of lessening the future outgoings, 


— 


it has advised the Corporation to request the Highways Committee 
to consider the question of substituting electricity for gas in the 
streets at present lighted by the latter. 


Stalybridge.— PLANT ExTrENSIONS.—L.G.B. sanction 
has been received by the Stalybridge, Hyde, Dukinfleld and Moseley 
Tramways and Eleotricity Board, for the borrowing of 430.000 f 
extensions, and the work is to be put in hand at onoe. : 


Walthamstow.—The Lighting Committee of the 1).C. 
hae given instructions for the whole of the street lighting to be 
discontinued until the end of Auguet. The Committee hes 
recommended the purchase of automatic switches for the public 
lamps at a cost of about £150. The Finance Committee has approved 
of the expenditure, and recommends application for borrowing 
powers. 

West Ham.—The electrical engineer has been autho- 
rised to proceed with the work of extending the supply of eleo- 


tricity to the works of the India-Rubber, Gutta-Percha and 
Telegraph Co., Ltd. 


Westleigh.—Electrical plant to serve a variety of 
purposes is to be put down at the Parsonage Collieries, Weetleigh, 
Lanoe., belonging to the Wigan Coal and Iron Co., Ltd., who are 
sinking extensive new mines there. Additional electrical power 
is to be introduced at other oollieries in the same nefghbourhood. 


TRAMWAY and RAILWAY NOTES. 


Birmingham.—Ca4R DERAILED.—À eerious accident 
occurred at Handeworth, on Thursday last week, 39 persons being 
injured, four of them somewhat seriously. The car was making the 
journey from Darlaston to the oity with a fall complement of 
passengers and had reached a point opposite Soho Road Station 
when, through an accident to the brakes, it left the rails, ran into 
the pavement, smashing the stones for many yards, and finally fell 
over on its side in the roadway. The passengers bath inside and 
outside were thrown violently against each other, many being 
pressed downwards against splintered glass. Most of the injured, 
who were suffering from shock and bruises, were taken on ambe- 
lances to the general hospital. The msjority were sent to their 
homes after repeiving treatment.— Morning Post. 


Blackpool.—Despite the abandonment of the Whitsun- 
tide holiday, Mr. C. Farness, general manager of, the Corporation 
tramways, reported on June 22nd that the tramway traffic practi- 
cally held its own compared with last year. This he considers a 
very good result, for he was prepared to see a decline of about 
£1,500, 


Brentford.—Track Reparr.—The D.C. has decided to 
call the attention of the B. of T. and the Commissioner of Police 
to the noise made by the cars owing to the worn-out state of the 
track, with a view to preesure being brought to bear on the com- 
pany to carry out repair work. 


Huddersfield.—The Tramways Committee has agreed 
to a further amendment to the existing agreements to allow of 
their continuance until the conclusion of the war. The Committee 
has decided that men who are called up for military service before 
their holidays are due shall receive holiday pay, this applying to 
temporary men where they have been in the employment of the 
department for the necessary period. 


Keighley.—After allowing for interest and sinking fund 
charges, the net revenue accounts for the tramways show a deficit 
of £168 for the year, and for railless trolley vehicles a surplus 
of £51. 


Newcastle-on-Tyne.—Y EAB’s WORKING.—The financial 
statement of the working of the Corporation tramways shows that 
for the past year the traffic expenses were £93,831, as compared 
with £79,328 for the preceding year. The increase of £14,503 
was made up principally by increased wages and war bonuses to 
the traffic staff. Of the total traffic expenses, 87.40 per cent. 
represented wages. General expenses totalled £34,745, an increase 
of £9,165, of which rates alone accounted for £6,000. General 
repairs and maintenance had opet £38,055 against 431,120, an 
increase of £6,935. Power expenses at £17,436 showed an increase 
of £3,496, due to the higher prices of fuel and an increased con- 
sumption. On the maintenance of power and sub-stations £3,087 
had been spent, as against £3,969. Pablic lighting, £4,320, 
showed a decrease of £760, attributable to the fact that in recent 
years new lamps had gradually been installed to supersede less 
efficient types. The total working expenses were £192,649, an 
increase of £32,191. The total income was £324,695, as against 
£293,264, an increase of £31,431. The traffic income of the under- 
taking was £314,732, The gross profit on the year's working waa 
£132,016, which was increased by interest to £135,764. Out of 
this sum there had been paid £10,834 for income-tax (an increase of 
nearly 100 per cent.), £75,000 for interest and redemption of 
loans, £8,164 contribution to the rates out of pfofita, £13,144 
allowances to men on active service and their dependents, and 
other smaller items, which left a net profit of 423,339 as against 
£24,822 in the previous year to be appropriated for the reserve 
and renewals fund, which now totals £77,000. During the past 
year there had been spent on renewals to the permanent way, 
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additions to plant and cable, and in the purchase of land £21,052, 
so that almost the whole of the surplus of the undertaking 
for the past year had been absorbed, and there was & net £2,000 in 
round figures to carry to the reserve and renewals fund. 


Preston.— FanES.— The T.C. is to be recommended by 
the Tramways Committee to sanction the discontinuance of the 
issue of transfer tickets, and to agree to the issue of jd. tickets on 
the present transfer stages. 


Swansea.—The B.C. has approved of the recommenda- 
tions of the Tramways and Electric Lighting Committee that the 
Council accept the Tramway Co.'s offer to convey the freehold of 
the power station, instead of the leasehold interest, and that the 
necessary steps be taken to carry the matter to completion. 


Walthamstow.—The D.C. is recommended to put in 
hand at once the work of repsiring the tramway track in 
Chingford Road. 


West Ham.—Farrs AND STAGES.—The Tramways 
Committee has reconsidered a recommendation, referred back at the 
last Council meeting, with reference to the adoption of a revised 
list of Bd. stages, and the substitution of 14d. workmen's return 
' tickets for the existing ld. returns, together with certain resolu- 
tions adopted by the Leyton Tramwaye Committee, with reference 
to the revision of jd. fares and the overlapping stages, or their 
abolition, and the revision of workmen's fares, which are considered 
to be too low. The Committee now recommends that in lieu of 
the previous recommendation, the following be adopted and carried 
into effect :— (1) A universal ld. fare for a continuous journey on 
any one car within the borough ; (2) children's stages to remain 
in force as at present ; (3) a 14d. workmen's return fare for a con- 
tinuous journey on any one car within the borough—return 
tickets to be issued on all cars scheduled to arrive at a terminus 
before, and up to, 8 a. m.; (1) existing through fares, where neces- 
sary, to be adj usted to comply with the above scheme. 

LoAN APPLICATION.—The T.C. is recommended to apply to the 
B. of T. for sanction to a loan of £1,000 to cover the cost of 
doubling the track at the Connaught Road terminus, and to advise 
the Board, in reply to their letter with regard to the possibility of 
postponing the whole, or a portion, of the scheme, that the matter 
is one of extreme urgency st the present time, due to heavy traffio 
from the docks and Arsenal, and should be completed as early as 
possible. 


TELEGRAPH and TELEPHONE NOTES. 


Hull.—The Corporation having applied for sanction to 
borrow £1,000, the L.G.B. stated that in the present circumstances 
it was undesirable to have recourse to borrowing. The telephone 
engineer explained that this was capital expenditure by the Post 
Office before the Council took over the telephones, and recom- 
mended that all capital expenditure from January 1st last should 
be met out of the reserve fund, and that in connection with all 
future new installations the subsoribers be requested to defray the 
expense. The recommendation was adopted. 


Argentina.—Z« Electricidad y la Maquinaria states 
that Alexander Schwimmer, the representative of a North American 
Syndioate, has applied to the Municipal administration for leave to 
set up an automatic telephone system in Buenos Ayres. The tariff 
which the promoters offer is 10 to 15 per cent. lower than the prices 
.now charged by the Union Telefonico for the existing service. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


J une 23rd. 
Aberdeen.—July 7th. Corporation. One 5,000-Kw. 


turbo-alternator with surface condenser and auxiliaries, for the 
Electricity Department. See "Official Notices" June 23rd. 


Australia.—PERTEH.— July 19th. P.M.G. Supply of 
- insulators (Schedule 510). See "Official Notices " June 9th. 
August 16th. P.M.G. Distilling apparatus (Schedule 502), 
telegraph and measuring instruments (Schedule 498). See Official 
Notices" June 16th. 
MELBOURNE.—July 26th. Victorian Railway Commissioners. 
400 signal lighting transformers.“ 
August 8th. Deputy P.M.G. 
Porous pots, jars, zinc and carbon rods, and chemicale. 
1,827. High Commissioner's Office, 72, Victoria Street, S.W., 
= Sypngy.—Anvgust 17th. Portable internal-combustion engine 
- and dynamo (24 kw.) for the Departmental Stores, Sydney, for 
P.M.G.* 
August 24th. P.M.G. Automatic switchboard and apparatus 
. for North Sydney Exchange. Schedule No. 511.* 
BRISBANE.— July 31st. P.M.G. Power board and accumulators, 
‘Schedule No, 381. 


Barrowford.—Jnoly 8th. U. D. C. Automatic control 
‘electric screen-cleaning gear for the PORRES cai worke. Mr, 
F. Sutoliffe, Surveyor to the Council. 8 


See Official Notices 


Standard battery material :— 
Sched. 


Brad ford.— (uardians' Union House Committee. Instal - 
ling an adequate telephone system at Bowling Park Colony. 


Leeds. — July 3rd. Electricity Department. Two over- 
ground transformer chambers at Holbeck, and one underground 
transformer chamber at Hunslet. Mr. C. N. Hefford, Manager. 


Manchester, — July 11th. Electricity Committee. 
(a) Eleotric or hydraulic coal-wagon lift and turntable ; (5) saddle 
tank steam locomotive. Specification, &c., 21e. (returnable), from 
Mr. F. E. Hughes, Secretary, Electricity Dept., Town Hall. | 


New Zealand. — INvERCABGILL. — September 28th. 
Borough Council. Steam turbo-alternator, condensing plant, and 
switchgear. Specifications from the Tramway Office, | 


Plymouth.—July 20th. Corporation. Rotary steam 
boiler feed pump for the Electricity Department. See “Official 
Notices ` to-day. : 

Rochdale.—July 12th. Electricity Committee. Paper- 
insulated cables for 12 monthe. Mr. C. C. Atchison, Engineer and 
Manager, Dane Street. 


Rotherham.—July 8rd. Corporation. Twelve months’ 
supply of tramway stores and materials, coal, cable, meters, &o. 
See Official Notices June 16th. 


Spain.—Jaly 14th. The municipal authorities of Sollana 
(Province of Valencia). Concession for the electrio lighting of the 
town during a period of five years. 


Warrington, — July ‘11th. Electricity Department. 
7,000 tons of slack coal for six months, or alternatively 12,000 tons 
during 12 months. Mr. F. V. L. Mathias, Borough Electrical 
Engineer. 

Specifications for the items marked * can be seen at the Board 
of Trade Commeroial Intelligence Branch in London. 


CLOSED. 


Barnsley.— Electricity Committee. Contracts for coal: 
4,000 tons, Wilby & Sons ; 4,000 tone, Williams. 


Bolton.—Electricity Committee :— 


J. B. Scholes & Sons.--15,000 tons of Ellerbeck and rough Arley slack, and 
2,500 tons of Roscow's (Peel Hall Colliery) rough slack, with option of 
further 2,000 tons. 

Earl of Ellesmere.— 5,000 tons of slack. 


Brentford.— District Council. Automatic starters for 
the pumping station : Igranic Electric Co,, Ltd. 


Brighton. — Board of Guardians. Electrical fittings : 
H. J. Galliers, 4 35. 


London, — Included in the tenders which have been 
accepted by the Metropolitan Asylums Board for the supply of 
general stores, &c., during the period ending June, 1917, is one 
from the General Electric Co., Ltd., for three items of the schedule. 

Sr. PANCRAS.— Borough Council. Tenders received for 1,000 
yards of E. H. r. three-core cable, required for the supply of power 
to industrial works :— 


Union Cable Co., Ltd. pi 
Western Elect ic Co., Ltd. 


-4t 


x . £564 
à (accepted) 568 


Pirelli-General Cable Works, Ltd. $4 ia 579 

Johnson & Phillips, Ltd. 4 aa Vs ss .. 590 
B.I. & Helsby Cables, Ltd.. ae i t i .. 590 
Siemens Bros. & Co., Ltd. sek és .. 994 
W.'T. Henley's T elegraph Works Co., Ltd. aa .. 597 
W. T. Glover & Co., Ltd. - ET - .. 608 
Callender's Cable, &c., Co., Lid. es s - .. 632 
Macintosh Cable Co., Ltd.. T 690 


Subject to satisfactory rene the tender of Moniri: Beattie and 
Co., Ltd., for coal to the generating stations for one year has been 
accepted. The approximate estimated quantities for the respective 
works given in the schedule were 16,125 tons beans, 5,375 tons 
nuta, and 3,600 tons large hard steam. Mesars. Beattie's prioes 
(£1 6s. 5d. for hard steam, £1 4s. 5d. for beans, and £1 5s. 8d. for 
nuts) are subject to any advance or reduction authorised under any 
alteration of the Price of Coal (Limitation) Act, to the Coal 
Exchange Strike, &c., Clauses, the Official Government Clause, and 
to the increase or reduction in railway rates and charges. 


Rawtenstall. — 2,000-kw. turbo-generator (G. E. C.), 
D, ames Howden & Co., Ltd. ; condenser plant, Mirrlees, Watson and 
o., Ltd. 


Southampton.—Messrs. Walton & Clough, contractors 
for the coal conveyors for the electricity works, have been 
authorised by the Ministry of Munitions to treat this contract as 
war work, provided it does not interfere with the output of 
ene Accordingly, two of the conveyors may be delivered 
in July. 

Electricity Committee. Accepted tender :—A coal breaker, £148, 
Jenkins & Co. 


Watford.—The Electricity Committee recommends the 
D.C. to enter into an agreement with Messre. E. Foster & Co. for 
the supply of 45 tons a week of Kingsbury slack coal at 20s. 2d. 
per ton for a period of 12 months. The Committee also recom- 
mends the acceptance of the offer of the Tudor Accumulator Co. 
to drea their contract for a period of 10 years on the eame terms 
as before. 
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FORTHCOMING EVENTS. 


Tramways and Light Railways Association.—To-day (Friday). At 2.90 
p.m. See Notes to-day. 


Physical Society of London.—To-day (Friday). At 5 p.m. At the Imperial 
College of Science, South Kensington, S. W. Ordinary meeting. 


NOTES, 


Electric Vehicle Committee.—A meeting of the 
Electric Vehicle Committee was held in London on June 16th, 
Mr. A. C. Cramb presiding, in the absenoe of Mr. R. A. Ohattock. 
It was announced that for the present year the following had 
been nominated by their respective Associations te act as their 
representatives on the Committee :— 

The Society of Motor Manufacturers and Traders.—Mr. T. C. 

Pallinger, of Arrol-Johnston, Ltd., Heathhall, Dumfries. 

The Tramway and Light Railways Association.—Mr. W. T. 

Robson, general manager, Corporation Tramways, South- 


ampton. 
The Incorporated Association of Electric Power Companies.— 
Mr. J. 8. Highfield, chief engineer, Metropolitan Electric 
Supply Co. 

A Sub-Committee consisting of Mr. E. S, Shrapnell-Smith, Mr. 
E. W. Curtis, and the hon. seoretary was appointed to draft a 
letter to the Board of Trade, with & view to getting electrical 
commercial vehicles excluded from any declaration that might 
be made prohibiting the import of foreign-made commercial 
motor vehicles. 

The Committee's attention had been drawn to the fact that 
industrial electric trucks imported into the country were not being 
provided with the standard charging plug. The Committee was 
unanimously of the opinion that these trucks ought to be 
provided with the standard fitting, and the secretary was 
instructed to write to the manufacturers to this effect. 

i date of the next meeting was fixed for Friday, July 28th, 
at 2.45 p.m. 


Allied Labour Conference.— An important conference 
of Allied Labour Federations will take place at Leeds on July 5th 

and 6th to consider a lengthy programme on general Labour 
- subjests affecting trade unions in the Allied countries. Repre- 
sentatives of the General French Confederation of Labour, and the 
Italian, Russian, and Portuguese confederations, will attend as the 
guests of the British General Federation of Trade Unions, whose 
annual conference will be held during the same week. Among 
the subjects to be discussed are:— An international eight-hour 
day, a general Saturday half-holiday, the Sunday cessation of 
labour, the industrial protection of women and labour, and an 
international approximation of laws relating to Labour. There 
will also be considered the question of stopping ímmigration 
from enemy countries, and the appointment of a Government 
Committee representing all sections of industry and Government 
departments. Daily Telegraph. 


Institution and Lecture Notes. — Diesel Engine 
Users’ Asseciation.—The June meeting of the Diesel Eogine 
Users’ Association was held at the Institution of Electrical 
Engineers last week. ; 

A. J. O. DE Renzi (Newoastle-under-Lyme) made a 
suggestion that the Association should hold one meeting in each 
year in an important centre outside London. 

A motion by Mr. H. LESLIE DixoN (Leatherhead), seconded by 
Mr. C. O. MILTON (Maidenhead), that the Association should 
support the application of the Suffolk Eleotricity Supply Co., Ltd., 
to the Bard of Trade for the voiding or suspension during the 
war of the German patent in regard to “Improvements in 
Internal-combustion Engines" to enable tar oils to be used as 
fuel, was discussed, and carried unanimously. 

A paper was read by Mr. GEOFFREY PORTER (president) on 
“Oil Engines and Steam Engines in Combination,” in which he 
discussed the problems met with in extending a comparatively 
inefficient steam-driven generating station of about 1,500 Kw. 
capacity, of which there are large numbers in various parte of 
the country. He dealt with the subject from the point of view 
of capital costs and working coste, and produced tables showing 
comparisons of actual results obtained by the introduction of 
Diesel engine plant at various works, All the examples of 
generating stations in which Diesel engine plant had been put 
down as an extension to the steam plant showed a remarkable 
diminution in working costs An important advantage of the 
Diesel engine over steam plant was that any irregularity or 
ineffloiency in working became obvious at onoe, and could receive 
prompt attention, and the author was convinced that a Diesel- 
engine plant could much more readily be kept in good economical 
working condition than the average steam plant. The question of 
fuel oil supplies was one of the greatest importance, and the 
present war had opened their eyes to the manner in which this 
country had become dependent on others for absolute necessities. 
The fuel oil question could be, and would be, solved by their own 
' ehemista and engineers, Continental users and manufacturers of 
Diesel engines had used tars and tar-oils with suocess for many 
yeare, and they should do so too. In working their ooal deposits 
they were living on their capital; the greater the reason, there- 
fore, to use it to the best advantage. 

a The d meeting of the Association will be held on Wednesday, 
uly 12t 


The Tramway Congress in London. — To-day the 
eighth annual Congress of the Tramways and Light Railways 
Association is being held in the Westminster Palace Hotel 
(Room 1). The annual general meeting takes place at 2.30 pm. 
At 3 o'clock, Mr. W. Tuke Robson (general manager, Southampton 
Corporation tramways) will read a paper on " Tramway Transit 
and Comfort: a Plea for the Passenger.” After this has been 
discussed, there will, at 4 o'clock, be a visit by motor-'bus to the 
L.G.O. training school at Milman Street, Chelsea, where members 
will be received by Mr. H. E. Blain, operating manager of the 
L.G.O. and the Underground Railways. The class rooms, &c., will 
be inspected, and in the kinematograph hall special films will be 
exhibited showing London traffic schemes, with special reference 
to rules of the road for tramoars, 'buses and other trafic, 
methods of training, &o. After tea Mr. Blain will give a short 
address on "The Safety Movement"; and in the evening the 
members’ dinner will be held at the Trocadero Restaurant, at 7.30 
for 7.45. Evening dress is optional. 


Volunteer Notes.—1st Lonpon ENGINERR VOLU. 
TEERS.—Orders for the week by Lieut.-Ool. C. B. Clay, V.D. 
Commanding. 

Monday, July 3rd.—Technical for Platoon No. 9, 46. Regency 
Street, S. W.; Squad and Platoon Drill, Platoon No. 10; Signalling 
Class and Recruits. 

Tuesday, July 4th.—Officers’ Training Class, 6 to 7; Reornits, 
7; lecture, 7.15, “ Constitution and Duties of a Field Company,” 
Company Commander Bentley. 

Wednesday, July 5th.—Platoon Drill, No. 2 Platoon. 

Thursday, July 6th.—Platoon Drill, No. 6 Platoon; Reorsits, 
5 45 to 7.45; Instructional Olass, 5.45. 

Friday, July /tb.—Technical for No. 10 Platoon, 46, Regency 
Street, S. W.; Squad and Platoon Drill, No. 9 Platoon. 

Saturday, July 8th.—Instruction Class, 3.30, Company Com- 
mander Fleming. 

Sunday, July 9th.—Entrenching duties: Parade, Victoria (S.E 
and C, Railway Booking Office), 8.35 a.m. 

MACLEOD YEARSLEY, Adjuntar. 


SRD BATT. (OLD Boys) CENTRAL LONDON VOLUNTEER REG! 
MENT.—Bettalion Orders by Capt. R. J. C. Eastwood (Oom. 
mandant), Thursday, June 29th, 1916 

Weak- End Parades.—Saturday.—The Battalion will Parade st 
Wembley Park at 3 p.m., under the Commandant, The Ersaics 
tion, Officers’ Instruction Class, which was postponed from lan 
Saturday, will take place on this Parade. 

A party, as strong as possible, is required for Entrenching work 
on Saturday, July 1st. This party will Parade at Liverpool Street 
Station (Low-Level entranoe, G. E. R.), at 8.40 a. m., and return to 
London by the 5.20 p. m. train. 

Sunday.—The Battalion will Parade at Liverpool Street Statice 
(Low-Level entranoe, G. E. R.), at 9.30 a. m., and proceed by tni 
for Entrenching duties, returning to town abont 6 p.m. 

Public Regimental Recruiting Meeting at the Guildhall a 
Friday, 30th inst., at 12.30 p.m., presided over by the Lord Mayor. 

Musketry.—Oompetitors for the Holland Cup” who bare sat 
in their names to shoot at Bisley on Sunday, July $nd, wil 
report in uniform to Sergeant J. W. S. Burmester, at 9.45 am. 
at No. 8 Platform, Waterloo Station. 

All members who took part in the competition for the Cup pee- 
sented by Brigadier-General the Hon. F. ©. Bridgeman on 
requested to attend Saturday's Parade at Wembley Park. 


G. H. F. Duncan, Acting Adjutant, O. BC 


Professional Classes and the War.— A meeting xu 
held at the Mansion House last week in furtherance of the objeda 
of the Professional Classes War Relief Oouncil, the Lord Mayor 
presiding. Cardinal Bourne placed under three heads the profe 
sional people who required temporary assistance: (1) Thor 
dependent for their livelihood upon fixed salaries despite nan 
prices : (2) those who were not dependent upon fixed incomes, bt 
were becoming increasingly prosperous before the war, and ( 
those whose whole means of subsistence had been i 
brought to an end owing to the war. Mr. Marshall Hall, L.. 
M. P., was of opinion that among the classes conoerned collectirt 
assistance was far preferable to individual aid. Dr. (Mre.) Sobartieb 
dealt with the work of the Maternity Committee, and Sir Willim 
MoOlure explained the educational and musical work. Lord Jose 
Phillimore pointed out that the professional classes had done modi 
for the country by enlistment and other national service, and vet 
the greatest sufferers from the war. The Council hed already 
relieved 7,000 cases, and most of the money had been subscribed 
by professional people less severely affected by the present eon 
conditions. A donation of £100 from Lord Loreburn was s 
nounoed.— Morning Post. 


Engineer Examiners.—It is announced by the Secretar? 
of the War Office that 250 examiners of engineers’ work a 
urgently required for service at home. The rates of pay are b 
to 608. weekly, plus allowance of 31s. weekly up to three moeth 
at one station; also a special war increase of is. a week, and ove 
time at common-time rates after 48 hours per week. Application 
should be addressed, " Room 268, A. G. 3 B, War Office,” enclosing 
credentials. 


Appointments Vacant.—Junior engineers-in-charge fot 
the Newport electricity department (158.) ; assistant, with ape 
ence of suction gas plant and overhead wiring, for the Holt 
U. D.C. electricity works; chief assistant engineer and manage? ° 


. the electricity undertaking (4160), for the Leek U.D.C. p: 


particulars, see our advertisement pages to-day 
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London P.O. Engineering Department.—On Thurs- 
day last week the Postmaster-General opened new offices which 
have been erected in Denman Street, London Bridge, to accommo- 
date the headquarter staff of the Post Office Engineering Depart- 
ment, London District, which numbers 350 members At a 
meeting that was held on the premises Mr. A. Moir, super- 
intending engineer of the distriot, presided. Sir W. Slingo, 
engineer-in-chief, welcomed Mr. Pease and the secretary, Mr. 
G. E. P. Murray, and stated that the total expenditure of the 

ent last year reached over 6j millions sterling. The 
architect, Mr. E. Cropper, said the site covered 8,000 sq. ft., and the 
building consisted of seven floors, with a total area of 45,000 aq. ft. 
It was designed by his predecessor, Mr. Rutherford, and cost 
£26,000. The Postmaster-General said that the staff had been 
depleted by the war, and consisted of 160 men and 40 women ; the 
old building now provided for three district engineers and 
assistants. The number of women employed on the engineering 
staff in the Metropolitan district had risen from 13 before the war 
to 141. The total number of all ranks in the district in July, 1914, 
was 5,541, of whom 2,132 voluntarily joined the Colours, 25 
obtaining commissions ; 58 had fallen in the war, and 68 had been 
invalided home. Ssven had received the D.O.M. Since taking 
over the National Telephone Co.'s system the department had 
opened four large new exchanges and five smaller ones, and 
arranged for 19 others; 14,000 miles of OH. wire had been 
removed, and 36,000 subscribers had been added. The staff now 
maintained 53 telephone exchanges and 12,000 private branch 
exchanges, and 251,142 telephones—one-third of the whole tele- 
phone service of the United Kingdom. Over 300 million calls 
originated in the area last year. There were in London over 600 
telegraph offices, and the Central Telegraph Office dealt with one- 
third of the 91 million messages that were dispatched per annum. 
The total length of cables in the district was 70,849 mile», and the 
single-wire mileage was 1,037,790 miles. The cost of new con- 
struction and maintenance was over a million a year. The number 
of complaints received from the public had diminished from 1'25 
per diem per 1,000 direct lines to 0'5. About 7,000 additional 
telephones had been installed for the War Office during the year, 
and 1,500 for the Ministry of Munitions. The work of the Post 
ape engineers had been accorded the highest preise during 

war. 

The secretary expressed appreciation of the work of the staff, 
ani Mr. Moir replied, pointing out the advantages of the ocon- 
centration of the staff, and presented Mr. Pease with a key with 
which he proceeded to open the new building. 


Accident.—Whilst James Lancaster, an electrician, of 
Shipley, was engaged last week in filing a nut at the rear of 
a switchboard on the electrical equipment at Briar Field Mille, 
Shipley, the file came into contact with a live wire, which fused. 
Lancaster's clothes caught fire, and he was severely burnt about 
the face and hands, and suffered from shock. After first aid had 
been rendered he was taken to hospital and detained there. 


Foreign Languages.—The Senate of the University of 


London has elected a Professor of the Spanish language. 

Sir James Roberta, Bart., has offered £10,000 to the Leeds Uni- 
versity for the establishment of a Professorship of Rassian lan- 
guage amd literature, and the offer has been accepted. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with th 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
BLEOTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Having been 


offered, and accepted, another appointment, Mr. W. H. ALLEN 
has resigned the post of engineer and manager of the Lough- 
bcrough Corporation electricity department, which he has 
held since the inception of the undertaking, some 12 years 
ago. 

A Yorkshire paper states that Mr. A. B. Mountain, the 
borough electrical engineer of Huddersfield, has resigned his 
position, and, on the recommendation of the Electricity 
Committee, the Huddersfield Town Council has decided that 
the following arrangements shall come into operation on 
September Ist:—Mr. Mountain to be consulting engineer, 
up to December 31st, 1919, at £300 per annum and expenses; 
Mr. J. W. Turner to be borough electrical engineer at £400 
per annum (his present salary is £250); Mr. E. Lunn, station 
superintendent, to have his salary increased from £240 to 
£265; Mr. J. A. Swift, commercial assistant, to have his 
salary increased from £200 to 4225; and Mr. Phillips to be 
appointed mains foreman at £182 per annum. 

Nuneaton T.C. has granted a war bonus of £40 a year to 
the acting electrical engineer during the absence of the elec- 
trical engineer on military service. 

Huddersfield T.C. has advanced the salary of its tramway 
manager, Mr. R. H. WILKINSON, from £400 to 4500 per 
annum. . 

Mr. C. L. E. Stewart, borough electrical engineer of Raw- 
tenstall, is laid up, but it was stated at the Council meeting 
last week that he was much ‘better. ; e 

On the occasion of his marriage, Mr. Joan Downie, chief 


clerk of the Aberdeen Corporation electricity works, was 
last week met by the staff and employés and presented with 
a barometer and clock. Mr. Bell made the presentation, and 
Mr. Downie suitably replied. 

General.—In May, Prof. J. H. Dosson, general manager 
of the gas, electric supply and tramways department of the 
Johannesburg Municipality, left on active service with the 
Forces for the German East African campaign. He has been 
appointed officer commanding, South African Pioneer Batta- 
lion, with the rank of major. 

At Blackpool, on June 21st, the marriage took place of 
Mr. WM. H. MILLER, A. M. I. E. E., of Belfast and Fleetwood, 
and Mrs. F. Browne, widow of Mr. Frank Browne, of St. 
Helens and Liverpool. 

The marriage took place at Wellington, New Zealand, on 
June 10th, of Mr. WILSON ORMROD, A. M. I. E. E., and Miss 
E. B. Bean, only daughter of Capt. Fredk. T. Bean, of the 
Bedfordshire Regiment, of Clapham Common, S. W. 

The Times states that an engagement is announced be- 
tween Mr. GEoRGE Verity, J. P., hon. colonel, R.E. (T.), of 
7, Basil Street, S. W., and Mrs. Charles Hamilton Walter, of 
35, Hyde Park Gate, S.W.” Mr. Verity is, of course, the 
chairman of the well-known firm of Veritys, Ltd. 

Mr. J. J. LiaHTrooT (secretarial department), County of 
London Electric Supply Co., has been gazetted as second- 
lieutenant, Royal Engineers (T.), Wireless Section. 

Mr. H. G. Price has resigned his position as secretary of 
the Nottingham Society of Engineers, and a successor is 
being advertised for at £25 per annum. 


Roll of Honour.—Amongst those mentioned in dispatches 
for gallant and distinguished conduct i» the field is the late 
Private W. R. JENKINSON, of the 13th Cheshire Regiment, 
who, before the war, was an electrician at Port Sunlight, 
Birkenhead. He fell in action last January. 

Private WALTER ASHCROFT, of the Loyal North Lancashire 
Regiment, formerly employed at the Bolton electricity works, 
has been killed while on sentry duty. 

Sergeant S. Levey, of the Rifle Brigade, formerly em- 
ployed by Messrs. Hans Renolds, Ltd., Manchester, has been 
killed in action, aged 95. 

Private J. A. WARREN, of the King’s (Liverpool) Regiment, 
formerly employed at the Chloride Electrical Storage Co., 
Clifton, has died from wounds, aged 29. 

Lance-Corporal E. W. Icke, of the Manchester Regiment, 
formerly employed at the British Westinghouse Works, Traf- 
ford Park, has been wounded by a rifle grenade. 

Private J. Boxp, of the Royal Canadian Highlanders, who 
has died of wounds, was formerly employed as an electrician 
by the Lancashire & Yorkshire Railway Co. 

Private T. Buttock, of the Highland Light Infantry, for- 
merly with Messrs. Tavlor, Tunnicliffe & Co., electrical china 
ianufacturers, of Eastwood, Hanley, has been killed in 
action. 

Private J. MU.LINGTON, formerly on the staff of the Pot- 
teries Electric Traction Co., has been killed in action. He 
served through the South African war. 

Seaman RoBERT CHANT, of H.M.S. Invincible, who lost his 
life in the North Sea fight, had been in the employ of the 
Lancashire Dynamo Co., Trafford Park. 

Corporal ARTHUR Davy, of Urmston, previously reported 
missing at Gallipoli, and now officially reported killed, was 
25 years of age, and, prior to the war, was assistant secre- 
tary to the general manager of the British Westinghouse 
Works, at Trafford Park. 

HiraM HART, an electrical fitter, formerly in the employ 
of Bolton Electricity Committee, has been killed on active 
service. | 

HAROLD WILLSHER, wireless telegraphist on the Tipperary, 
who was presumed lost in the North Sea battle, is a' prisoner 
jn Germany. 

Second-Lieutenant WALTER J. CnipGE, of the 15th Sher- 
wood Foresters, was wounded in. the face recently in France, 
and he is now at the 4th Northern General Hospital, Lincoln, 
where he is going on well. l , 

Sergeant-Major O. Latina, 21st County of London Regi- 
ment, Ist Surrey Rifles, has been awarded the Military Cross 
for an act of great gallantry in saving a wounded comrade. 
Sergeant-Major Laing was on the staff of Messrs. M. Bateman 
and Co., of Brooke Street, Holborn, and was known to many 
houses in the lighting industry. | 

The following casualties among men. of the County of Lon- 
don Electric Supply Co.. Ltd., with the Forces are reported : 
Private H. BrFAzLEY, 9th Battalion (Buffs) East Kent Regi- 
ment, killed in action; Lance-Corporal E. Capon, 5th Royal 
Berkshire Regiment, wounded, March llth; Chief Petty 
Officer A. GARDEN, Royal Navy, died of injuries (North Sea); 
Private T. HvaM, 9th Battalion (Buffs) East Kent Regiment, 
killed in action; Private R. Reeves, 9th Battalion (Buffs) 
East Kent Regiment, killed in action. 

Private H. F. Gru, Royal Engineers, Wireless Section, 
secretarial department, County of London Electric Supply 
Co., has been awarded the Military Medal for services in the 
field. 


Obituary.—Mn. W. TopHuNTER.—Mr. W. Todhunter, a 
member of the electrical staff of the Telegraph Construction 
and Maintenance Co., Ltd., who, as stated in our last issue, 
passed away on June 19th at the comparatively early age 
of 59, was born at Emsworth, Hants. He was educated at 
Blackheath, and, like most of the Todhunters, showed an 
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aptitude for mathematics. He joined the company's service 
on board the Great Eastern in 1873, and remained with them 
up to the time of his death. His first submarine cable expe- 
dition was in 1874, when he assisted in the laying of the 
Anglo-American cables. He has also been principal assistant 
oa cable expeditions to all parts of the world until 1907, when 
he took charge of the electrical department in repairing and 
renewing the Kastern Telegraph Co.’s Bombay-Aden, Durban- 
Mozambique cables and numerous repair expeditions for 
various telegraph companies. His last expedition was laying 
the duplicate New York-Guantanamo-Colon cables for the 
Central & South American Telegraph Co. With his experi- 
ence of over 43 years, his death is a severe loss to the elec- 
trical department of the company. He was much admired 
as a genial com anion, and respected by all whom he met 
in the course of his career. He has been a member of the 
Telegraph Cable Masonic Lodge since 1909. The funeral 
took place on Saturday last at Shooter's Hill Cemetery. 

Mn. W. J. CockraM.—The death has taken place, from 
pneumonia, of Mr. Wm. James Cockram, electrical engineer, 
of Barnstaple, aged 53 years. Deceased was for some years 
in business in the town. 

. Miss IS4a BELLA Farapay.—The_ Times records that Miss 

Isabella Faraday, a descendant of Michac] Faraday, has died 
at Kirkby Stephen. Miss Faraday founded the Michael Fara- 
day Homes near Warlingham, Surrey, where over 100 old 
people are housed. 

Mn. Mark Brown.—The funeral took place at Blackpool 
Cemetery, on June 21st, of Mr. Mark Brown, foreman arc 
lamp trimmer at Blackpool Corporation electricity works, 
where he had been employed for 22 years. Mr. Chas. Fur- 
ness, electrical engineer, and a number of fellow workmen 
attended. 

Mn. WIILIAM Hannina.—According to the daily Press, Mr. 
William Hanning, a former president of the British Chamber 
of Commerce in Paris, who was well known in engineering 
circles both in England and in France, died in Paris on 
Sunday. . 
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CITY NOTES. 


The report for the year ended December, 


Marconi's 1915, states that there was a gross profit 
Wireless of £581,195 for the year, and that the net 
Telegraph profit was £377,818, which is better by 
Co., Ltd. £145,101 than for 1914. Including £69,497 


brought forward, the amount is £447,315. 
There is still no agreement with the Government as to the 
basis of remuneration and compensation for the use of the 
company's high-power stations since the beginning of the 
war and for other services rendered in connection therewith. 
It has, therefore, again been impossible to include in the 
accounts any sum in respect of these matters. A large nuin- 
ber of contracts have, however, been entered into with Gov- 
ernment departments, for all of which payments have been 
regularly received. It is stated that sums are payable by 
Hep Hone to the company under the following four 
eads :— 


1. The Post Office. for remuneration and compensation in respect of the use 
of the company's high-power stations since the beginning of the war, the 
staffing and management of those stations, and other services in connection 
therewith. (It is hoped that a substantial payment on account may be 
received shortly.) 

9. The Admiralty, for the use of the company’s patents since the expira- 
tion, on March 3lst, 1914, of the Admiralty agreement of 1903, no new agree- 
ment having yet been concluded. (There have been difficulties in arriving 
at a settlement. of this matter and delay has been unavoidable. We have, 
therefore, received an assurance that every dispatch will be given to deal 
with the matter as quickly as possible.) 

3. The War Office, in respect of the use of the company's patents, with- 
out agreement, during the whole time wircless telegraphy has been used by 
the War Office. (This matter is about to be referred to the Treasury for 
settlement under the Patents and Designs Act, 1907.) 

4. The Post Office, for compensation in respect of their withdrawal from 
the contract for the Imperial chain of stations, with regard to which no 
agreement has been arrived at, and the company has therefore been obliged 
to leave the amount of compensation to which it is entitled to be settled by 
a court of law. 


Shares in assoviated companies and patents are taken at 
their cost price, viz., £1,383,658, which slows an increase of 
£231,533. The company’s holdings in associated companies, 
except for some additions, have undergone no change during 
the past vear. The par value of the shares held in associated 
companies now stands at £92,484 ,370, exclusive of shares which 
have no capital denomination, After crediting £100,000. allo- 
cated from profit and loss account of the preceding year, the 
general reserve account now stands at £907,530. 

The Marconi International Marine Communication Co. has continued to show 
substantial development of its business and a further increase in profits, 
Dividends for the past year amounting to 12) per cent. have been declared, 
and 43.842 has been carried forward, 

The Russian company, Société Russe de Télégraphes et Téléphones sans 
Fil, has continued to do a large business. A dividend at the rate of 15 per 
cent. for the year 1913 has been declared. 

The French company, La Compagnie Francaise Maritime et Coloniale de 
Télégraphie sans Fil, has declared a dividend for the year 1915 at the rate 
of 10 per cent. on the ordinary shares an] 31.25 francs on the founders’ 
shares, 


The Amalgamated Wireless (Australasia), Ltd., has paid a dividend of 
6 per cent. for the year. 
The Wireless Press, Ltd., has paid a dividend of 25 per cent. in respect 
of the year. 
The Marconi Wireless. Telegraph Co., of America, has again earned in- 
. cfeased. profits for the past year, but its principal revenue is expected to 


be derived from the trans-Atlantic service, which, in consequence of this 
con pany's stations being in Government service, has been obliged to reman 
idle. It is apprehended that the compensation to be received. in repat ol 
this company's Carnarvon stations will also embrace the les» incuriad be 
the enforced idleness of the American stations. 

Owing to the unfavourable rates of exchange, large sums 
of money have had to be placed on deposit with foreign banks 
principally in allied countries, until such time as the ex 
changes become normal. Had these moneys been retuitted 
on December 31st last there would have been a loss in ex- 
change of £25,757. Temporary investinents at the end of the 
pear showed a depreciation of £27,006. It has, therefore, 

een deemed right to debit to profit and loss account both 
these sums, which amount to £53,363. There have since been 
substantial improvements, and it is contemplated that if 
held until hostilities cease the loss will be completely re- 
covered. In the event of eventual realisation without loss, 
the amount so written off will appear as profit in another 
year. In view of the state of war, and having regard to the 


large sums of money abroad, and to the uncertainty as w` 


when any of the moneys due to the company from the Gor- 
ernment wil be received, the directors deem it prudent to 
husband their resources, and recommend the declaration of 
a final dividend upon the ordinary shares at the rate of 5 
per cent., which, together with the 5 per cent. interim divi 
dend paid on February Ist, 1916, will make 10 per cent. for 
the vear. They will, however, further recotuinend that a 
substantial bonus shall be declared and paid out of the moneys 
due from the Government as soon as they are received. ö 
Annual meeting: To-day. 


Mr. S. G. Brey presided, on June 22nd, 
at the annual meeting. He said that the 
Corporation, difficulties referred to at the last ineeting 
Ltd. were eventually successfully Overcome, 
although the first six months of the year 

were better, as regarded output and profits, than the follow- 
ing half, due to the drought and shortness of their water 
supply. This was not likely to occur again now that they 
had been successful in tapping the Dulyn water. The boring 
of the tunnel was completed in April last, and they were now 
reaping the benefit of the Dulyn water, and already it was 
making all the difference as regards output, this having 0- 
creased by approximately 30 per cent. during the five months 
of the current year as compared with the same period ol 
1915. The more water they could control the greater the 
output; the Dulyn tunnel had amply justified its construc- 
tion. As the shareholders only gave a meagre response to 
the offer of debentures, they had to arrange for temporary 
loans. Loans appeared at £28,000 in the accounts, but they 
had been reduced since the close of the year to £15.00. 
Loans to subsidiary companies had increased by £6,442, thes 
advances being made to enable the subsidiary companies to 
increase their output, so as to cope with this company's in- 
creased consumption. An Act of Parliament would be ap- 
plied for shortly for simplifying the capital account. Hav: 
regard to their present position and prospects, they recau- 


Aluminium 


mended that a start be made to reduce the accumulating 


preference stock dividend by paying 7 per cent., less income, 
tax. Their faith in the company has justified itself, and 
during the past year it had proved itself to be a national 
asset. Conditions were extremely abnormal in consequence 
of the demand for aluminium. That need not worry them. 
however, as recent developments of new uses would haie 
the effect of increasing the demand and consumption whe 
they returned to normal peaceful times. "The abnonusl 
demand had created a much higher selling price than before 
the war, but the cost of production had very conaideral«v 
increased. There had been serious difficulties as to their 
supplies of raw materials, labour, freights, &c., and all thes 
had told heavily again them, and they were likely to be stil 
further increased as long as the war lasted. The Treasurs 
had approved of their increasing the debenture issue, and 
they were now negotiating for the placing of a further 
£100,000 6 per cent. debentures to rank pari passu with the 
existing issue. This would give the funds for proceeding with 
the erection of the Cowlyd and Trasbwll dams, which were 
essential to inereased output, and would treble the water 
storage. An additional pipe line was absolutely necessary. 
and would be proceeded with as soon as practicable. Árranze 
ments had been made for the installation of a new generat. 
and work had been commenced upon a bridge over the Raver 
Conway, enabling them to bring the I. & N. W. R. direst 
into the works. They were doing their best towards placing 
the company upon a sound and substantial dividend-eamin- 
basis, and the present year promised to be one of consider 
able progress. 
Mu, T. W. Arsor, presiding at the ar. 
nual meeting recently, said that the bat 
& Blackman ance sheet was not an unsatisfactory 0b" 
The business done was a record, Us per 

cent. more than in 1915. not withst-arhins 


James Keith 
Co., Ltd. 


the decrease in lighting, which was an important part of Wee 
business. The dividend was 10 per cent. free of Income-tA— 
practically 12 per cent., and they were wiping goodwill ar: 
patents out altogether. They were increasing the reser? 
£40,000, In the carry-forward of £12,056 they had provide 
for excess profits tax. Orders were being maintained: th 
works were now ready for anything of a profitable natur? 
which might come along; aud they looked forward with hohe 
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and confidence to a steady, successful, and secure future. Mr. 
JAMES KEITH, the managing director, who followed, said that 
while the lighting department of the business diminished at 
home, owing to the Government restrictions, the turnover 
had largely increased in other directions. They began the 
current year well. They had had to get a lot of new and 
special machinery for urgent Government requirements, but 
they had been careful only to obtain such machinery as 
would be necessary for their regular and special work long 
after the war would be over. Their present principal trouble 
was in getting and retaining skilled workmen. All in the 
Empire must now and henceforth so organise as to effec- 
tively bar business relations with, and unfair competition 
from, the Huns and their relathons. 


Dr. H. F. PARSHALL, presiding at the 


Lancashire annual meeting on June 22nd, suid that 
Power the progress of the Lancashire Electric 
Construction Power Co., in which they held all the 
Co., Ltd. shares and debentures, had been very satis- 


factory, with a substantial increase in the 
profit on trading. As to the first five months of the present 
year, the results were appreciably better than those for 1915, 
and if progress was maintained during the whole of 1916 the 
trading profit would be substantially better. From an engi- 
neering point of view, the progress had been comparatively 
uneventful. No addition had been made to the power plant, 
wkich had worked economically and well throughout the 
year. With regard to mains, they had extended them, and 
the system generally had been reinforced and consolidated, 
and therefore there was no large capital expenditure for them 
to face in order to keep up a sufficient supply. The outlook 
for future business was good, and on terms more consistent 
with the advantages given by the company and than those 
which had so far been obtained. It was not necessary for 
him to mention specific contracts, but there were several of 
importance. The units sold during the year showed a sub- 
stantial increase over those sold in 1914, as did also the 
revenue. The growth of business with local orders showed 
an increase, but not as great as might have been anticipated, 
owing to the restricted lighting regulations. Still, the increase 
showed that their investment in those local orders would 
ultimately be a profitable one. The cost for fuel per unit sold 
was greater than in 1914, the increase being due to the higher 
price of fuel, but the total operating costs had been reduced, 
although there had been an increase in the rates. While on 
the subject of generation, he desired to point out that the 
Government appeared to be favourable now to a central 
supply system. In the past they had certainly not been given 
much consideration in that connection, and local authorities 
which could not generate as cheaply as the company had 
been allowed to go on with generating systems when, in the 
interests of the public or of economy, they should have come 
to the company for a supply. They had most pleasing and 
satisfactory relations with some of their larger neighbours, 
but some of their smaller neighbours had been very anxious 
to go on with their own undertakings, even at a loss. It was 
satisfactory to know that the principle of centralisation, after 
all these years, was now being recognised in a practical way 
by the Government, for he thought it could be said without 
fear of dispute that generation in England was more waste- 
fully carried on than in any country in the world; that was 
to say, the relative cost of fuel per unit generated was vastly 
greater than in any other country. That was due to the fact 
that almost every local authority had been allowed to set up 
its own undertaking. In London half a million tons of coal 
were wasted yearly. If the principle of centralisation became 
general adopted, their Lancashire undertaking would be- 
come a very important one, because they were in the centre 
of the district, with every facility for extension and genes 
rating on the most economical lines—and they could attain 
to very much lower generating figures than smaller under- 
takings less favourably situated. Owing to the handicap of 
not being, he feared, as favoured as the local authorities, they 
had had to feel their way, going on with small generating 
units, and, as a result, their fuel economy had not been as 
low as it might have been if they could have gone ahead at 
full speed from the beginning. Their fuel consumption, how- 
ever, was lower, considering the class of fuel they. were using, 
than of most other similar undertakings in the kingdom. 
Although they might have been in a better position had they 
been allowed to go ahead with bigger units, vet, as they stood 
to-day, they were very favourably situated to give a proper 
supply if they became the nucleus for giving a general supply 
in their district. They were proposing to extend their power 
station by the addition of another large generating unit to 
meet the general growth of their business and to give a safe 
margin for the continuity of the supply. The expenditure had 
been approved by the Government authorities, who had also 
approved the ordering of this machinery, and they were able 
to carry out the extension without asking for any new capital. 
When this unit was in working order they might expect an 
improvement in their cost of generation—at least, in their 
coal consumption; and they could also safely say that on the 
present basis of working, this unit would take them up to 
the point where they would be earning their fixed charges 
something like three times over. ‘They had a considerable 
issue of profit-sharing notes. He thought that a dividend on 
them would be forthcoming when the new umt was fully 
employed, because they could then pay a fair dividend and, 


at the same time, have a sufficient margin over for carrying 
on the business. Having regard to the present general finan- 
cial situation, he thought they must provide for necessary 
extensions out of earnings. l 

| The net revenue for the year ended 
May, 1916, after deduction of expenses, 
amounted to £226,086, plus 427,655 
brought forward. £122,939 has been dis- 
tributed in interim dividends, leaving 
£130,808. A final dividend of 3s. per share, less income-tax, 
on the preference shares makes 6 per cent. for the year; 88. 
per share is to be paid, free of income-tax, on the ordinary 
shares, making 7 per cent., free of tax, for the year. The 
balance to carry forward will be £36,849. It 1s proposed that 
the directors’ fees shall be paid free of income-tax. Annual 
meeting: July 4th. 


Globe Tele: 
graph & Trust 
Co., Ltd. 


Mn. H. C. WALKER, presiding at the 
nynual meeting, said that one part of 
their works was occupied for the Govern- 
ment, to the detriment of operations in 
the other part. They had met with loss on a number of con- 
tracts, some of large amounts, which were placed at pre-war 
prices, but which, owing to the delay in building work gener- 
ally, were hung up, or had had to be completed at the 
advanced costs of labour and material due to the war. They 
were obliged to carry out their undertakings though involvin 
considerable loss. 'lhe speaker said that he did not regard. 
the present state of affairs with any apprehension. When 
they were able to resume normal business they would be able 
to do it with conspicuous success, and he hoped that they 
5 soon be able to pay the arrears in the preference divi- 

end. 


Waygood: Otis, 
Ltd. 


The report for 1915, presented at the 


Hart annual meeting held at Stratford on June 
Accumulator 22nd, stated that the pron was £10,331, 
Co., Ltd. plus £11,394 brought forward. The divi- 


dend on the preference shares requires 
£423, and a dividend of 5 per cent., free of income-tax, on 
the ordinary shares absorbs 44,353, leaving £16,949 to be 
carried forward. Buildings, plant, tools, &c., have been aug- 
mented by £1,285, which has been charged to capital, and due 
depreciation on same has been made. The maintenance of 
the works, plant, &c., has been kept up at a cost of £1,697, 
which has been paid for out of revenue. 


Anglo-Argentine Tramways Co., Ltd.—With reference to 
our paragraph of last year, the circular issued to the second 
preference shareholders reads:—'' The directors regret that 
owing to increased expenditure, due to the abnormally high 
cost of fuel, it would be inexpedient at present to declare an 
interim dividend on the 54 per cent. cumulative second pre- 
ference shares for the half-year ending June 30th. The board 
entertains no doubt that when normal conditions again pre- 
vail regular payment of dividends on these shares will be 
resumed and arrears paid.“ 


J. Stone & Co., Ltd.—The report for the year ended 
December 31st shows a profit, after full allowance for depre- 
ciation and provision for special Government taxes, &c., of 
£133,157, plus the balance brought forward of £189,039, mak- 
ing a total of £329,197. The directors recommend a dividend 
of 10 per cent. per annum and a bonus of 3s. per share on 
the ordinary shares, leaving £207,147 to be carried forward. 
—Financial Times. 


Consolidated Electrical Co., Ltd.—A dividend of 23 per 
cent. on the ordinary shares for the year is announced. The 
income for the year ended March, 1916, was £5,437, as com- 
pared with £5,344 for the previous year. The general 
charges were £1,215, compared with £1,191. The directors 
record the death of Mr. T. Taunton, who had been secretary 
from the company’s formation. 


Shawinigan Water & Power Co.— There is to be offered 
to shareholders $1,361,250 of new stock, the Treasury having 
given permission. 


Stock Exchange Notice.—The following have been ordered 
t» be quoted in the Official List :— 

Barcelona Traction, Light & Power Co., Ttd.— £436,700 7 
per cent. 50-year prion lien “A” bonds, Nos. J to 4,367, of 
£100 each, in lieu of the scrip. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Investment markets in the Stock Exchange have come to 
something of a halt in the matter of business. This 18 pany 
due to the diffculty that there is in obtaining stock, and also 
to the inclination on the part of investors to await further 
developments from the various war theatres. Everyone has 
heard some of the highly interesting rumours which have 
been current in the City during the past few days, but of 
the truth of these no confirmation has been received. Expec- 
tation, however, stands on tip-toe; and, meanwhile, Stock 
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Exchange interests must be content to look after themselves 
to a large extent. The price of Consols shows a tendency to 
rise once more; and the industrial market of the Stock Ex- 
change attracts more interest than any other part. A grati- 
fying feature is a respectable series of advances in price 
amongst electricity supply shares. 

More than half the shares in our list of electricity companies 
show rises, the improvements ranging from ls. 3d. to 5s. 
From this, it might have been supposed that there was an 
active business being done in them. In point of fact, how- 
ever, the number of shares changing hands is very small. 
Proprietors decline to sell, and, at the same time, there is a 
steady demand from investors who have noticed that this is 
one of the few sections which has hitherto failed to respond 
to the investment movement. Jobbers complain that there 
are no shares about, and that they have only buyers. 

We reminded holders of the convertible debenture stock of 
the Consolidated Gas, Electric Light & Power, of Baltimore, last 
week that they should observe that the time for converting 
their debenture stock into common shares expires to-morrow 
(July 1st). Since then, the price of the stock has risen from 
90 to 95, while the shares spurted from 110 to 120, there 
having been some little reaction from these prices. The 
shares, it need scarcely be said, are of the semi-speculative 
order, while the debenture stock is a first-class security of its 
kind, so that its holders may feel that they would prefer to 
retain this rather than exchange into shares of a more vola- 
tile description. 

The price of the debenture stock has been run up on the 
conversion rights, and, when these expire, probably the price 
of the debenture will gracefully decline. Therefore the 
holders of the debenture stock, though they should feel dis- 
inclined to convert into common shares of the company, may 
be advised, even at this eleventh hour, to realise their stock, 
with a view to re-investing the money in something of the 
still more gilt-edged variety, which also stands a good chance 
of improving in price. 

The Shawinigan new issue is now out, and the Treasury 
has given consent for holders on this side to subscribe for 
their proportion, which is one new share for every 10 now 
held, to be paid for at 115. A distinct novelty is introduced 
into this issue by the company’s giving option certificates 
whereby those holders who do not wish to take up their 
shares now, may defer doing so until next April, when thev 
wil have to pay 190 if they elect to take up the shares at 
that time. Last year's dividend was 61 per cent., and the 
company is doing well. These American utility companies, 
by the way, are considerably to the fore at the present time, 
rlan! of about 75 points within less than a fortnight in 
Cities Services shares having attracted mild interest and atten- 
tion to the group as a whole. 

Brazilian Tractions are a disappointing market, the price 
having given way 11 points to 614, notwithstanding the fact 
that the Rio exchange is well maintained in the neighbour- 
hood of 1s. (04d. Other Brazilian stocks are mostly firm, so 
that the decline in Tractions is taken to suggest that there 
may be something of a tap on hand, and that until it is 
turned off the price of the shares will remain depressed. 

The Mexican group is weak. Few suppose that there will 
be open war between the States and Mexico, but events are 
moving rather rapidly now, and the situation is obviously 
very strained. The revolutionaries—or whatever Carranza 
and his friends style themselves—appear to be respecting pri- 
vate property, as, indeed, they have done hitherto. But it is 
quite comprehensible that holders of Mexican securities 
should feel anything but happy at the unexpected and uncom- 
fortable turn which affairs have taken. 

Anglo-Argentine Trams keep steady, despite the directors’ 
decision to postpone payment of the interim dividend on the 
second preference shares. This is rendered advisable by 
ue of the increased expenditure due to the abnormal cost 
of fuel. 

.The Marconi report came out at the end of last week. The 
directors have decided to repeat last year's dividend payment 
of 10 per cent., but they hold out hopes of a substantial bonus 
at the end of the vear. The immediate effect was a fall in 
the price of the shares to 2$. Profit-takers hurried in to 
scalp their gains while they could. Directly this bout of 
selling was over, a sharp rally occurred, the price being taken 
up to 2$, so that on the week there is a net improvement of 
E Qs ee EDS PEE Marconi group are also 
ugher, with the exception o arines, whic te ing 
ee 1 4 , Which, after touching 

e Home, Railway market has fallen upon quiet days 
though to-day’s rise in Consols helped Ds l 
Metropolitans fell 2, Underground income shares 4, and others 
in this division were similarly dull. Central London stocks 
are still wanted, and the prices well maintained, the assented 
ordinary again exhibiting an improvement. 

This remark applies also to the prior-charge issues of the 
various lines, steam and electric both. The best-class deben- 
tures have been forced up to a level at which the return is 
barely 42 per cent. on the money, or 4 per cent. less than the 
Government is now offering on Exchequer Bonds. The infer- 
ence obviously is that there are people looking for such a 
drop in the value of money after the war as shall justify 
them in taking a lower rate nowadays upon an irredeemable 
security, than they can get from a Government bond termin- 
able within a few years. As to which, of course, he who 
lives longest will see most—or his children will. 


Babcock & Wilcox have risen 5s. to 3. Castner-Kellners are 
à higher, following upon their rise of 3/16 last week, at 31. 
British Aluminium lost sixpence, but British Westinghouse 
preference are ls. 6d. better, while other things in the manu- 
facturing list are decidedly hard in tone. India-Rubber shares 
are lds. up, and Electric Constructions are 9d. to the go. 
General Electric preference hardened to 91. 

The Telegraph market pursues the even tenour of its rind 
way. There was a slight reaction towards the end of lad 
week, but what little stock came to market was avidis 
snapped up, and every change which we record 1e again in 
the upward direction. Eastern órdinary has gained 3 pointa, 
and Eastern Extensions at 141 are 7s. 6d. higher. Globe ordi- 
nary and preference have moved with the rest of the market; 
and were it not for the difficulty of supplying the require 
ments of the buyers, there would be a free and good market 
in the whole list. 

This week dealings have started in the new stocks of the 
British Electric Traction Co. The common is quoted at 37-3, 
and the 6 per cent. preference stock at 7930. The latter looks 
quite a fair stock of its kind, and the yield at the present 
price comes to 74 per cent. on the money, so that there would 
appear to be scope for appreciation. The debenture stocks, 
of course, remain the same as before, and the quotation for 
T Firsts is 81, while that for the Seconds is about 10 points 
ower. 

The rubber share market is slightly better than it has been 
lately. For this the issue of another batch of excellent 
reports and good dividends is responsible, because the price 
of the raw material continues to afford little stimulus to pur- 
chases. Further weakness has occurred in copper shares in 
consequence of the dulness in the metal; but the armament 
group is sympathetically strong with most of the shares iu 
the iron and steel market. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home ErnmorRicITY COMPANIES. 
Dividend Price 
— June 97, Rise or fall Yield 
1914. 1916. 1916. this week. p.c. 


Brompton Ordina eo S 10 10 63 +, NUBI! 
Charing Cross Ordinary as 6 5 Ba — 1210 
do. do. do. 43 Prel. 44 @ 83 - 818 6 
Chelsea we - P oe 5 4 8 = 618 4 
City of London Sa a 9 8 1 +3 6 19 8 
do. do. 6 percent, Pref. 6 6 — 614 8 
County of London fis — 7 7 1 +3 618 4 
do. 6 per cent. Pref. 6 6 10 — 616 8 
Kensington Ordinary .. . 9 q +4 616 7 
London Electric .. xs is 4 8 P — 110 
do. do. 6 per cent. Pref. 6 6 4 *1 6 18 4 
Metropolitan oe ee oe 4 8 — 6 6 4 
do. 43 per cent, Pref. 4$ + N 140 
St. James’ and Pall Mall .. 10 8 6 + 618 4 
South London  .. «s b. 6 — 8 18 10 
South Metropolitan Pref. 7 7 1 + r 645 
Westminster Ordinary .. 9 7 68 + 6143 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. 6 6 106 42 6 18 2 
do. Det. B0]. 83/6 28 — 710 9 
Chile Telephone .. 8 8 +3 851 
Cuba Bub. Ord. ‘ T b 6 1 — 618 4 
Eastern Extension Sis " 7 8 14 +È 5 8 4 
Eastern Tel. Ord. ee : 7 8 149 48 e$ 2 1 
Globe Tel. and T. Ord. .. 6 7 12 +h 5 10 0 
do. Pref, 6 6 10 +2 5111 
Great Northern Tel 22 22 81 — 619 0 
Indo-European .. T 18 13 49 — 6 11 8 
Marconi . 10 10 + fo 8 7 6 
New York Tel. 44 n 44 4} 1 — 4 110 
Oriental Telephone Ord. 10 10 2 +d 6 00 
United R. Plate Tel. 8 8 64 xd +b 6 8 1 
West India and Pan, .. 1 N 9^J. — 9 6 1 
Western Telegraph d 17 8 16} * à 5 6 0 
Homer RalLs. 
Central London, Ord. Assented 4 4 78 +1 691 
Metropolitan - as T ri 1 961 —1 81t 9 
do. District  .. .. Ni Nil 19} — 2 Nil 
nns urs Electric Ordinary Nil Nil 133 — $ Nul 
o. do. “A” .. Nil Nil 60 — Na) 
do. do. Inoome 6 6 874 * $ *6 11 0 
Forrion Trams, &0. 
Adelaide Sup. 6 per cent. Pref. 6 6 4 +} 8 8 1 
Anglo-Arg. Trams, First Pref. 5 8 — 19 2 
do. 2nd Pref. .. 5 — 8 9 3 
do. 5 Deb. 5 6 770 — 690 
Brazil Tractions .. Ee s 4 4 61% -1 610 0 
Bombay Electric Pref, .. .. 6 6 103 — 815 8 
British Columbia Elec. Rly. Pfce. 6 5 60 +1 848 
do. do. Preferred — Nil 40 = Nil 
do. do. Deferred — Nil 39 — Nil 
do. do. Deb. 4 4 e — 6 17 1 
Mexico Trams 5 per cent. Bonds — Ni 40 —9 Nil 
o. 6 percent. Bonds — Nil Bt —1 Nil 
Mexican Light Common s Nil Nil 90 — Nil 
do. Pref. .. $5 Nil Nü 83 — Nil 
do. Ist Bonds  .. Nil Nil 4 —1 — 
MANUFACTURING COMPANIES, 
Babcock & Wilcox 5 . 14 15 8 + 60 4 
British Aluminium Ord. E 5 7 26/- — 8 718 
British Insulated Ord. .. xx 15 17 400 — 4 910 
British Westinghouse Pref, .. Th 48/- 41/6 650 
Callenders .. an x . 15 20 12 — 800 
do. 5 Pref. i - 5 6 4 - 517 P 
Castner-Kellner .. — > 0 — +3 668 
Edison & Swan, £8 paid . NI — 10/8 — Nu 
do. do. fully paid : il — là — Nil 
do. do. 5 percent. Deb. 5 5 57 — 8 16 8 
Electrie Construction 6 7à 15/8 4 9d 916 8 
Gen. Elec. Pref...  ..  .. 6 6 913 +4 631 
Henley ae ee oe . 90 95 15 — 8 6 8 
do. 4 Prel .. o .. 4 43 4 — 619 6 
India-Rubber ..  .. . 10 10 19 + 3 e 3 4 
Telegraph Con, se .- .. 90 9 80 — *$ « 0 


* Dividends paid free of income tax. 
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EXPORTS AND IMPORTS OF ELECTRICAL ‘GOODS DURING MAY, 1916. 


New South Wales es T 8 S. | 1,853 [20.530 142 1,994 
Queensland eee tee bie aes T 149 | 5.420 112 213 
Tasmania bi T" Ses 18 | 3,200 11 81 
New Zealand and Fiji Islands js is 142 | 6,550 384] 908 


205 | 1.524 8.016 11.245 4,201 | 295 12.3480 919 63,662 
» 2.825 . . 4.983 200 229 13,981 
- s 22 en 17| Th e. | 3,849 
23 | 1435 | 3.880 T 1.744| 1,228 | ... | 2.324| 278 | 19,226 


| 


Total. € 28.156 |149,115/14.471/19,587 Md 17.111 113.697, 30. 300128, 831 [1.797 149.144/15.810 499.384 
' i 


—— — — —— — — — 


Ix comparison with the returns for the preceding month, the May The imports reached the highest recorded total this year, the 
figures for electrical exports and imports show markedly increased machinery, cable, goods, and telephonic and telegraphic | sections. 
values in nearly all séctions of the table. showing increased values. men T 
The exports reached the respectable total of £499,384, as The re-exports reached £20.889, as compared with £15,391 for 
compared with £353,266 in April; the imports were valued at the previous month. 
£302,583, as against £256,099 in the previous month ; while the India, New South Wales, Russia, and France were our" best 
re-exporta were considerably i in advance of the April figures. customers during the month, and to Victoria, Argentina,” New 
The increased value of the exports was due principally to Zealand. and Holland also we supplied considerable quantities of 
improved business in the machinery and cable sections, cable material. 
exports showing an increase of £57,000, and machinery £46,000 : The total value of electrical material received from|the United 
arc lamp parts and carbons were the only sections to show a States of America during the month showed an advance of 
reduction as compared with April. ; £43.000 on the April figures. 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. 
le |3 |} | 8 |! ! 22 3885 | 
3 33 d 2 „„ eit gl FES 47255 
Deeti s SoS Fs he 2 Bo ES 388 8 (gbe Bae) 3 
ination of exports and country consigning 233 2223 |= & 2 E E £ cs 55 [8 8.5 23 | 8 | ARE | 3 
imports. 985 Sade 2 8 LB | Se TE | $5 2E EF | 2 © | £ 3 
5'R See 32 P$ 28 3 5 Hd |$93| 3e | g 85 $$ E 
i s Bii ui d diii Bou s| gg ° (Bee doe 
B ise E | | 4 8 AER | 223 
£ £ £ £ £ £ £ £ £ £ £ £ 
Russia, Sweden, Norway and Denmark  ... | 2,077 hesa] 13 1.140 | 193 | 1.692 21.650 | 60 89 24 439| 1,121 | 41,155 
Netherlands, Java and Dutch Indies 1,079 ,10,822 | 1.727 155 | 1.331 1,076 54 | 8.105| 1,197 | 25.546 
Belgian Congo ... PR 25 . tie se 27 ds 369| 4,590 | 4,986 
France ... ee si 20 vss n 3.983 2. 7H 778 160 5 | 142 |14.221 10,355 871 | 492 |18.458| 9.020 | 61,279 
Portugal as - Y" 501.665 . 12 509 44 80 EL x 440 30 | 2,393 
Spain, Canary Isles and. Spanish N. Africa... 27 44 52 759 2.281 9 644 57 19 172 3.475 
Switzerland, Italy and Austria-Hungary ... 242 286 306|  ... 530 | 3.729 jia iss 25 79| 3,905 | 9,302 
Greece, Roumania, Turkey and Bulgaria ... 3 275 124 20 | a 116 id is 3 TEN 538 
Channel Isles, Gibraltar, Malta and Cyprus... 112 230 97| 175 | 13 25 53 13 25 30010, 504 11.277 
U.S. A., Philippines and Cuba iss 925 692 19 1933 e. | RGF 197 229 20 | ... ios 298 | 2,512 
Canada and Newfoundland ... Ms 637 gia 40| 510 172 | 1.666 550 180 v 66 | 3,326 
British West Indies and British Guiana A 219 EN 23 139 JN ^ 12 14 34 m js 18 527 
Mexico and Central America is: - 29 207 sis mS 320 1k: oe un ss 100 10 849 
Peru and Uruguay ET: T is 249 195 P is 173 214 EA 124 E 78 4| 1,037 
Chile ... vis mu $us bak T 466 219 6222 58 10 1.368 2390 237 11 105 285 3,060 
Brazil .. 2. s 0 — [131] 340 40 1325 .. | f 2.103 247 28 125 47 3398 
Argent ina ‘ . | 2.752 110,836 279) 1,561 | 43 525 1.948 | 1.399) 1.390 13 | 1.464| 518 | 22,728 
Colombia, Venezuela Ecuador and Bolivia... 108 65 11 12 225 33 | 12 > | .. 169 640 
eave. Tunis and Morocco ... on vid 310 | 1.037 115 502 | 37 1.146 117| 643120 127 8,259 | 12.413 
British West Africa ... "m 12 10 8 14 ; 16: 60 ssi 66 | ... 40 218 
Rhodesia, O.R.C. and Transvaal... , q | 1.423 [10,085 | 276! 838 | . | 643, 1.337 290% 8722. 21 .. 13.564 
Cape of Good Hope “ks " bs 121 | 2.194 1274 1.460 30 2867 | 2.192 117 4153 8 148 121 8,385 
Natal 169 | 2.57: 594 176 e. | 398 1.878 sas ZN, 144 202 6,304 
Zanzibar, Brit. E. Africa, Mauritius & Aden sis 31 217. 48] R27 AY m jus — 1.158 
Azores, Madeira and Portuguese Africa  ... 31; 180 5 DES. iuo cu 117 ibi 15 | s ies 37 504 
French African Colonies and Madagascar... We. ibo nd exo 1 | | 107 | SOM, T s T 644 
i | | | | 
Persia ... wae 888 oP a 17 116 | 10; 82) T 10 ee 17 iis | 199 2 301 
China and Siam — eats 58 ade 430 | 3.376 353] 1.194 í | 1.746 | 4.855 15660 666 30 221 862 | 13,880 
Japan and Korea vis s "m wes 529 ss Sa 21 ; 2.602 | m wee 2,815 50 20 476 | 6,513 
India ise ing vis T — | 2,573 23 721 | 2.8321 4,613 | 547 842 16.748 | 2420) 6.917 157 | 1.497) 1,054 | 63,921 
Ceylon. 117 1.814 155, 236 182 150 360 185 | 18 162 121 3.176 
Straits Settlements. Fed. Malay States and | ' | | 
Sarawak T" wee TT 184 774 584 510 . 11 784 | 09] 144 55 674 324 4,765 
Hong Kong  ... ond m T ae 352 379 260] 404 393 471 ig 104 uu 144 111 2.61 
i 
West Australia wes " she we 4183 | 2452 y9 502 12 791 | 3281 | 2820 136 |... 143) . 9,181 
South Australia T bigs — 882 345 | 1.966 165 360 IL e E — Sais 6260 45 4,157 
Victoria má oe Sis e. | D382 [20.866 2.855 1,232 65 187 113.155 238| 1.212 | 167 9500 823 | 17,422 
| 
| 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


United States "e p T" 8 ... 9.641 4.386 451 | 5,323 2,327 596 (14,091 


Russia, Norway, Sweden and Denmark m 447] iu 9.601 bo ].825 721, 3,257 15.941 
er ah A - ES E Ser Ww n zu _ " "— t ES ig ans Mv 

Holland.. ES is eae Pes vs 26 | 1.195 63 123.328 | 3.243 16 ln. ua 37 ids 135 28,013 
France ... ... rie Si ow cwm) 2399 38 | 352 10 501b Lo29 | 393  200| 8,357 2.104 581 14,960 
Switzerland  ... v t TT wee 1.571 yis 50 . 1.532 | 4.062 . 581 1.259 414 9,561 
Italy . - i zo e e| 979 | 8514 | ... M" ida 30 j S85]. wa e 10,408 


92.734 4,884 12.1311 71,455 218,039 


i | 
Total, £ 13,612 |14,133 | 916 128.753 | 6,518 " T 28. 372 03,839/15.684 |16 215 75,707 296.922 


Additional imports.— Spain, carbons, 4 1.202: China, lamp parts, £317; Savane electrical goods, €20, glow lamps, £354, arc 
lamps and parts, £2,005, telegraph Wires and cables, £15; Channel Islands, machinery. €20: N.S. Wales. goods. £5 ; Canada, 
electrical goods. £135. wires and cables. £1,308. glow lamps, €5, machinery. C 275. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


| i | 
Various countries, mainly as above ... =; 1.550 3.9995 4 3.255 333 5.118 i. 172 et, 383 , 274 | 1.809 20.889 
f | | i 
TOTAL EXPORTS: £499,384 ToTAL RE-ExPORTS: €20,889 ToTAL IMPORTS: £302,583 


NoTE.— The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. Imports are credited to the country whence consigned, which is not necessarily 
the country of origin. 
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CONTROL GEAR. FOR DIRECT-CURRENT 
MOTORS. 


By E. F. BUTLER. 


(Concluded from page 699.) 


In larger sizes, and for heavier work, the contacts on the 
slate should be reinforced by carbon rollers, to take any arc 
uway from the contacts. A skate on the arm makes contact 
with these rollers when passing from one segment to another. 
Such an arm will usually have a square hole in which 
contact-blocks can slide freely. Adjustment of pressure is 
effected by means of a suitable spring acting on a short 
arm pressing on the top of the contact. It is best to have 
two contact blocks, as they can bed independently, and the 
block which first makes contact should be of carbon. 
Flexible pigtails are often fitted to shunt the current from 

the tension spring. The fitting of these is often a source of 
weakness. The usual arrangement is to drill a hole in the 
carbon, push in a short piece of brass rod, to which the pig- 
tail is fixed, and hope for the best. Owing to unequal expan- 
sion, these pieces of brass often work loose and fail to make 
good contact. Farthermore, when renewing the carbons 
it is easy to split them in attempting to fit the pigtails. A 
way of getting over the difficulty is shown in Fig. 3. A 


FIG. 3. 


hole is drilled through the carbon, and another at right 
angles into this hole. A piece of round brass is tapped out 
and inserted. A set-screw is fitted to this, and two nuts at 
the top serve to hold the pigtail. 

In the full-on position a laminated contact on the side of 
the arm presses against brass pillars on the slate and takes 
the full-load current. The pressure of this is usually taken 
against the pull of the no-volt coil, which in a good many 
cases is not sufficient to make a firm and reliable contact. 

The next thing to consider is the resistance. Resistance 
elements in the form of wire or strip are most common. 
The construction is usually carried out in such a way that 
the maximum length of wire is got into as small a space as 
possible, and the usaal form is a spiral, either with or with- 
out & Core. 

When no core is used, it is a good plan to provide 
separators or distance pieces to prevent the possibility of 
the coils touching or short-circuiting one another, either 
from vibration or sagging. This separator may take the 
form of a substantial sheet of uralite, having holes drilled 
and spaced correctly, which is slipped over the coils before 
they are connected up. 

Coils wound on a core or former should have plenty of 
room to expand without buckling ; if made of hygroscopic 


material, earthenware ends should be fitted. It would be 


an advantage if any coil could be removed independently for 
renewal or repair. In any case, all the side covers should 
be easily removable for inspection, and in small and medium 
sizes the resistances might well be arranged so that they 
could be removed bodily with the slate. 

In order to keep down the sizes and numbers of resistance 
coils as much as possible, makers sometimes connect a 
number of coils in parallel to get the required resistance, 
and while this is often satisfactory, it means extra joints ; 
furthermore, the wires, having a much smaller cross- 
sectional area, very easily get eaten through in damp 
locations. 

The latest development of resistances in the form of coils 


. iron is ve 


is the enamel embedded type, and it seems very likely that 
these will be very largely used in the future. When 
properly made they are electrically and mechanically sound. 
Ia one form, largely used for Admiralty and dockyard 
work, a steel tube is covered with a coating of enamel, 
which will not soften at any ordinary working temperatare. 
The resistance wire is wound over this, and to hold the wire 
in position a current is passed through it of sufficient 
strength to soften the enamel; the turns of wire sink in, 
and are held in place. A second coating of enamel is 
applied, which serves to preserve the wire from atmospheric 
influence, and also prevents any surface leakage. Previously 
to being dipped, suitable tappings are connected in where 
necessary, and the whole forms a robust self-contained unit. 
It is impossible to repair & burnt-out coil, but, on the other 
hand, burnt-out coils are very rare. 

The metals available for resistances are somewhat few ; 
much used, and also the nickel alloys. The 
latter are c terised by a very low temperature coefficient, 
which makes them of special value for use in regulating 
resistances, where it is desirable that a resistance, when 
once adjusted, shall keep its value permanently. 

The most common alloys are nickelin, constantin, man- 
ganin, and eureka. Iron is most useful in the form of grids. 
and when so used, the following points may be noted :— 

The formation of rast should be prevented as much as 
possible, the use of aluminium paint being the most common 
way. | 

Only mica insulation should be used; fibre is not 
uncommon, but very quickly perishes. Grids should be 
placed vertically, to facilitate cooling. When used on 
cranes, it will often be found preferable to bolt them up to 
the roof of the cab. If placed on the floor, which appears 
to be the usual method, the covers will get dented in, and 


_ short-circuit the grids, or there will be trouble due to 


irregular notching, which will quite likely be found due to 
the presence of spanners, screw-drivers, and misceilaneous 


ironmongery in general. 


A three-point suspension is useful to prevent sagging, and 
it may be noted that stamped grids are much stronger and 
less liable to break than cast ones. An offspring from the 
grid is the mat or sieve resistance, which, in ita usual form, 
consists of a woven asbestos mat, with the resistance wire 
threaded backwards and forwards through it. These mata 
are cheap, and a very fine grading of resistance can be 
obtained by their use. 

The weakest point is in the connection; the mata are 
usually of very fine wire, and often connected several in 
parallel, and it seems difficult to make a sound connection to 
carry the current. This type of resistance has not been 
found satisfactory for controllers or regulators where it is 
necessary to keep the resistance continuously in circuit. 
When so used, the asbestos perishes and the wires short- 
circuit ; furthermore, it is necessary to renew the whole 
resistance when one portion gives out, as the mats fall to 
pieces when taking them apart. 

Materials of which the resistance decreases when heated 
up by the passage of the current are not in very general use. 
Messrs. Reyrolles, Ltd., are probably the leading makers of 
this type of control gear, and use this class of material to 
advantage. Its reliability is shown by at least one 
installation with which the author is familiar. The 
firm in question is one of the largest colour and poster 
printers. The starters have been in daily use since 1903, 
and have given no trouble. The makers of these starters 


also fit a magnetic blow-out to break the current at the first 


contact, as did the B.T.H. some years ago, and this seems 
such a simple and efficacious device that it is a wonder that 
it is not more widely adopted. 

A few more details concerning the ordinary type of starter 
may be given. The buffer on which the arm rests when in 
the off position usually consists of a spindle passing 
through the slate and fixed by a nut, the other end carrying 
a disk of poor-quality rubber. The most common troubles 
with this arrangement are the breaking-up of the rubber 
and the working loose of the spindle in the slate. The 
usual result in either case is that the arm hite the end of 
the slot in the cover when the motor is stopped, and gets 
smashed, or else hits the spindle and knocks a piece out of 
the slate. It is good practice to use two buffers placed 
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close together, so that the arm hits them both. Alterna- 
tively, a cast socket with lugs, bolted through the slate and 
using a spring in place of a rubber buffer, can be used. 
There is a point with regard to the starter arm which ig 
worthy of notice, and that is the design of the end 
through which the spindle passes. A very common design 
is shown in fig.4 at A. This has the fault that a very small 
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amount of wear is sufficient to throw the top end of the 
arm away from the slate. This often happens to such an 
extent as to cause sparking and heating of the contacts. A 
better arrangement is shown at B ; the greater length of the 
spindle, together with the much larger facing and the addi- 
tion of a shoulder, makes a much more mechanical job, and 
has a longer life. 

The greater part of the foregoing remarks applies, to a very 
large extent, to starters and regulators used for series motors. 
In the case of small motors, regulators are often of the plain 
type, with no automatic features. Of course, this affords 
no protection to the motor in the event of the failure of the 
supply, and so it is usual to incorporate some more or less 
protective devices. In one form, ratchet teeth are cut 
round the bottom of the starter-arm, and the keeper of the 
no-volt release is made sufficiently long to engage with 
them, the end being turned up for the purpose. This 
arrangement suffers from the defect that the tension of the 
spring varies with the position of the arm ; it is often too 
strong to hold the arm on the last contacte, and too weak to 
release when on the first contacts, the trouble being 
aggravated when the teeth begin to wear. In the most 
suitable form two arms are used, one acting as a switch, the 
other as the regulator, the resistance being cut out from 
right to left. The insulated handle is fixed to the regulator 
arm, and on moving this hard over, the switch arm is 
carried on to a contact button, which passes current round 
the motor, energising a coil which acts both as a no-volt and 
overload coil, and holds the switch arm on. "The backward 
movement of the regulator arm cuts out the resistances, and 
so increases the speed of the motor. 
arrangement can be used for varying the speed of a shunt 
motor by altering the strength of the field. In this case 
the insulated handle is fixed to the regulator arm. When 
this arm is moved, it pushes in front of it the arm which 
cuts out the armature resistance and runs the motor up to 
speed, the shunt resistance being short-circuited until the 
last stop is reached. The regalator arm can then he moved 
backwards, and the resistance inserted in the field in. so 
doing. When the current is interrupted, both arms are 
returned to the off position and the shunt resistance is short- 
circuited. 

A very common fault, and one which has done much to 
prejudice electric driving, is the abominable and inexcusable 
practice of having the starter and shunt regulator in- 
dependent of each other, thus making it possible to start up 
the motor with a weakened field. In printing works 
especially, attempts to "inch " under such conditions have 
been, and still are, a source of trouble. Whenever shunt 
regulation is desired, it should be made impossible to 
start up except on a fall field. This can be accomplished 
by means of the double-arm starter just described ; or, if a 
separate regulator is desired, as in the case of an existing 
starter, or of some type of push-button control, then an 
electrically-interlocked regulator should be provided. A 
simple and reliable interlock (Igranic Co.) is shown in 
fip. 5. It will be seen that the essential part consists 
of a small coil c, similar to a no- volt coil, connected in series 


A somewhat similar 


with the shunt fields, having a soft-iron keeper K, and a 
pair of contacts, A B. | | 

Assuming that the motor were stopped by simply opening 
the donble-pole switch, then the spring 8 would pull the 
keeper away from the iron cheeks, and so short-circuit the 
shunt resistance. The spring is strong enough to prevent 
the keeper from being attracted, but not strong enough to 
pull it away once it is attracted. When the motor is 
started, or re-started, the shunt resistance remains short- 
circuited until the regulator handle is moved to the all 
out" position, pushes the keeper from the face of the 
magnet, and so unshort-circuits the shunt resistance, and 
enables it to be inserted in the field circuit. 

Although speed regulation by means of resistance inserted 
in the armature circuit is not much used, as it is wasteful, and 
the speed varies with the load, it is sometimes convenient. 
Shunt regulation can be used in addition if required.. 
The connections are as shown in the diagram, fig. 6. 

One modification of the ordinary type of starter may be 
Mentioned in passing, and that is the retarded or slow- 
motion type, which ensures that the resistance is cut out 
steadily and not too quickly. | 

The simplest way is to have a starter-arm with teeth cut 
round the lower end. A small worm-wheel is mounted 
underneath, free to rock through a short arc, and having a 
spindle with a crank at one end. The crank is pulled down 
until the worm engages with the teeth on the starter-arm, 
and is held down whilst being revolved. When the 
resistance is all cut out, the crank is released and the worm 
drops out of gear. 

The troubles inseparable from the use of the ordinary 
type of starter—namely, flashing on the contacte, making 


Fie. 5, 


and breaking the circuit on the first stud, and the uncertain 


rate of cutting out the resistance—led makers to try and 


devise a starter which, without having any great complica- 


tions, would get over these defects. Some makers are still 
trying to design a fitting or find out something which will 
not cost much (this is important), but when added to the 


ordinary starter will give it interlocking, non-arcing 


features, automatic acceleration, and dynamic braking. 
They usually give up the idea, or end by evolving a totally 
different class of apparatus. 

The first step towards the evolution of a better type of 
control gear followed upon the realisation of the fact that 
the proper place to make and break a circuit carrying 
current is at a switch. A starter is not intended to do so, 
and will not do so. When the starting current of a motor, 
together with the self-induction of the fields, is to be broken, 
suitable arrangements must be made to deal with it, namely, 
auxiliary carbon contacte, operating ip an arc-resisting 
chamber, a magnetic blow-out—in fact, all the essentials of 
a circuit- breaker, excepting that to avoid excessive pressure 
rises the break may be arranged to take place more slowly. 
A piece of apparatus which fills these requirements, and has 
stood the test of experience, may be described. 

Briefly, this type of starter comprises a double-pole 
breaker which takes the place of switch and fuses, a no-volt 
and overload release, and a device for preventing too rapid 


146 THE ELECTRICAL REVIEW. 


[Vol. 78. No. 2,014, JUNE 80, 1916. 


acceleration. The starter itself looks very much like an 
ordinary one, but has the addition of a concentric ring on 
its base. | 

A contact on the sterter-arm consists of a wheel, part of 
the periphery being an insulator and part metal, which 
engages with tbis ring. 

On moving the handle forward, this wheel rotates until 
the brass portion makes contact with the ring, completes the 
* pull-in " circnit, and closes the double-pole breaker, which 
consiste of two clapper switches. Moving the handle further 
forward puts an economy resistance in series with the 
holding-up coils of these switches. If the handle be moved 


. 
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over too fast, the overload operates and opens the circuit of 
the clapper switches, and as the economy resistances are still 
in circuit, there is not enough current passing to pull them 
in again and so the handle must be put back to the off 
position. 

If the handle be moved backwards while starting up, the 
roller turns round slightly and the insulating portion touches 
the brass quadrant ; again, the clapper switches open and the 
arm must be moved right off.“ 

This type of apparatus also has the advantage that push- 
buttons can be connected up in series and operate by 
breaking the hold - up circuit. This makes it of 
particular value for such purposes as printing works and 
saw-mills. 

Haviog dealt with a number of types of starters largely 
from the standpoint of design, this article may be fittingly 
concluded by a few words, more in sorrow than in anger, 
to the user and tbe wiring contractor. 

The fixing-up of control gear is often done in a slipshod 
and unworkmanlike manner, probably more often than not. 
It is a far too common sight to see the double-pole switch 
and fuses, starter, and sometimes speed regulator and 
ammeter, fixed to any convenient part of the wall, which 
may have to be plugged in four places for each item, with 
cables festooned from one fitting to another, possibly held 
together at intervals with tape. Sometimes battens are 
fixed, and the control gear is screwed on to them, attempts 
at earthing being made by trying to tighten a stranded 
cable under a countersunk screwhead without washers. It 
is much more satisfactory to make a sound job, both 
mechanically and electrically, by mounting the whole of the 
control gear on steel bars or channels. These should be 
spaced to take the widest fitting, usually the starter; the 
other portions can be mounted on ironwork carried across 
between the uprights, and preferably riveted to them. The 
whole can be fixed to the wall by means of bolts cemented 
in, or run in, with lead. To facilitate subsequent repairs, it 
is advisable to crank the ends of the uprights, or to pack 
them out from the wall, so that it is possible to work behind 
the panel. 


IRON CONDUCTORS FOR HOUSE WIRING. 


A CONTRIBUTOR to the Elektrotechnische Zeitschrift, obvi- 
ously desirous of making a virtue of necessity, has drawn 
up what is probably the best case possible for iron as a 
honse-wiring material. The author states that after over- 
coming his initial nataral prejudice against iron wiring, he 
realised speedily its numerous advantages, and is now pre- 
pared to recommend its use after, as well as during, the 


war (!). His premises and conclusions are certainly 


consideration, since the exhaustion of the world’s copper 
supplies is dae at a much earlier date than the exhaustion 
of its coalfields. From the notes and examples given below, 
it will be clear that iron as a house-wiring material is & 
much more feasible proposition than the use of that metal 
for transmission and distribution cables and for the windings 
of electrical machinery. 

When there was no more efficient filament lamp than 
the carbon type, and when electric lighting was a luxury 
accessible only to the rich, so that the problem was to supply 
large installations of inefficient lampe, the use of copper as 
a wiring material was practically essential, and relatively 
enormous sections of even that good conductor were 
frequently required. Now, however, the use of tungsten 
lamps is universal, and there are thousands of small light- 
ing installations having only a few metal-filament lampe 
supplied through copper wiring, which is rarely worked at 
anywhere near the permissible voltage drop. For example, 
the I.E.E. rules specify that the minimum cross-section of 
any house-wiring conductor (except fittings wires), mast be not 
less than that of an 18 8. w. O. conductor. Sacha conductor, 
rubber insulated, may be worked at 7:2 amperes so far as 
concerns heating. "Taking an average lighting load of 
350 watts for & suburban villa, this corresponds to 1:75 
amperes at 200 volts, and assuming the whole load to be 
concentrated at the end of a single pair of leads (which it is 
not), the length of run might be about 105 yards for 
a pressure drop of 5 volts (2 per cent. plus 1 volt, as 
allowed by I.E.E. Rule 40). In other words, the smallest 
permissible size of copper conductor is unnecessarily large, 
both from the standpoint of conductivity and temperature 
rise, in such an installation, and there is a prima facie case 
for a wiring material of lower conductivity. 

The permissible voltage drop in house lighting installa- 
tions being 2 per cent., plus a constant allowarcs of 1 volt 
(ie, 3 per cent. total in 100 volts, and 24 per cent. in 
200-volt circuits), the c. P. variation in metal-filament lampe 
is about 10 per cent., as against 15 per cent. in carbon- 
filament lamps, and it must be remembered that the actual 
voltage drop is verv rarely the maximum possible, and then 
only for the lamps at the far end of the circuit ; further, 
the full 10 per cent. change in C.P. will only occur if all 
intervening lamps be switched on, and then off. Usually 
only 15 to 30 per cent., and rarely 50 per cent., of the 
lamps in a private house are in use at any one time, so that 
the maximum pressure drop is very rarely more than half 
the possible value, and the variations in pressure are yet 
smaller. Arguing on these lines, a number of German 
electricity supply stations which took 1:5 per cent. voltage 
drop as the basis for designing house-wiring installations 
prior to the war have decided to allow 5 to 6 per cent. 
maximum drop in future. 

In order to 8ee what can be done with iron wiring on 
this basis, let us assume conductors of 14 and 24 sq. mm. 
section (approximately Nos. 17 and 15 8.W.G. respectively) 
supplying, say, five, and ten, 30-watt lampe (in turn) 
grouped at the end of a single pair of leads. The length of 
run of these leads, corresponding to 5 per cent. voltage drop 
at the terminals of the lampe, will give a very fair indication 
of the utility or otherwise of iron conductors of the above 
sizes. Taking the specific resistance of iron as 0:143 ohm 
per metre per sq. mm., the results may be thus tabulated :— 


Supply pressure 110 volta. 230 volta 
No. of 30- w. lamps "ix ses 5 10 5 10 
Permissible run /Lamp3 grouped : Yd. Yd. Yd. Yd. 
(single length) 17 8.W.G. wire 23 111 92 146 


of oircuit for) 15 s.w. d. wire 381 19 154 77 
5% pressure Circuit branched: 

drop; using iron 17 S. Ww. G. wire 35 171 189 69 
Wires, 15 s. W. G. wire 58 29 232 116 
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The two lower lines in this table show the probable run per- 
missible in the same cases as before, but assuming the 
circuit to be branched, as is invariably the case in actual 
house-wiring. The exact increase in run permitted by this 
‘branching depends on the distribution of the lamps, but it 
is safe to assume that the most distant lamp may be 1} 
times as far from the service point as when all the lamps 
are supposed grouped at the end of two wires. | 

There are many thousands of small lighting consumers 
having, say, eight 30-watt lamps, or their equivalent, 
installed, and it is obvious from the above table that No. 16 
S. w. d. iron wiring could be used in such cases without any 
fear concerning voltage drop, the effective length of the 
branch circuits in such houses being less (generally much 
Jess) than corresponds to the 5 per cent. maximum pressure 
drop held to be permissible. By using larger iron con- 
ductors (say, up to 7/16 8. w. d.), and by using copper or 
zinc for the heavily loaded portions of more extensive wiring 
installations, the possibilities of economy in wiring are 
greatly extended. An immense amount of copper at 
present used only for mechanical reasons would be saved. 
Electrolytic troubles at the junction of dissimilar conductors 
could be avoided by the use of suitable junction-boxes, and 
the prevention of rusting on the exposed portions of iron 
wiring at connecting pointe does not appear to offer 
insuperable difficulties, so far as concerns ordinary house 
wiring. German reports concerning the ease of installing 
iron wiring are not very favourable, but, on the other hand, 
at is pointed out that practically no skilled labour is avail- 
able for the work; and, further, that installation would be 
much facilitated were rubber-insulated wires available, so 
that the conductors could be drawn into conduit—but 
rubber is as scarce as copper in Germany! There seems 
good ground for the belief that German manufacturers will 
continue to use iron as a substitute for copper in many 
electrical applications after the war, and it certainly seems 
that house wiring is not merely one of the least objection- 
able of these applications, but one which is distinctly worth 
closer investigation, even by those to whom the copper 
markets of the world are still open. 


A NEW RONTGEN RAY TUBE. 


A? a recent meeting of the Dresden Electrotechnical Association, 
Prof. F. J. Koch discussed the latest developments in X-ray equip- 
ment, and described a new tube construction due to Lilienfeld. 


According to Koch, the inconstancy of vacuum in a Röntgen tube 


operating on a high-pressure rectifier may be attributed to sudden 
fall in the potential of the electrodes, after attaining the potential 
-difference required to break down the initial resistance of the 
tube, permitting energy stored in the capacity of the starting- 
transformer windings to set up oscillatory discharges through the 
tube. The vacuum is also affected by release of oooluded gas on 
‘the one hand and by consumption of residual gases in the tube on 
the other hand. The higher the vacuum the harder the tube, 
but once a steady state has been attained, a skilled operator can 


maintain practically constent “hardness” for a long time by 


choosing a suitable current strength. 

Lilienfeld has discovered that the nature of the discharge is 
independent of degree of vacuum, up to a certain point, if an 
incandescent cathode be employed in the vacuum tube. This 
principle is applied in the Coolidge tube by using a glowing 
tungsten spiral as cathode ; diffuee cathode rays are sent off in all 
directions, and generate Röntgen rays where they impinge. The 
efficiency of the tube decreases rapidly with load, so that control 
of effect is not easy. With a view to overcoming this difficulty, 
Lilienfeld adds to the ordinary Röatgen ray tube a special 
ignition tube eontaining an incandescent cathode in the shape of 
an ordinary metal lamp filament. The main and ignition tubes 
may be excited by two tranformers working in phase, or a single 
transformer (T, fig. 1), may be used for both purposes. In fig. 1, 
-G represents the incandescent cathode, K the main cathode, and A 
the anticathode. A variable high resistance B is shunted between 
K and 4, and adds considerably to the homogeneity of the rays. 
The cathode d is made incandescent by an auxiliary transformer E, 
and when T develops the breakdown pressure, ignition current 
flows between d and k. The latter being tubular, cathode rays 
pass into the Róatgen tube itself, break down ita high cathode 
resistance, and establish discharge between K and A. As compared 
with R, the internal resistance of the tube is so emall that moet of 
the current passes through it, and only a small part through the 
high-pressure resistance, 

As regards general construction, the anticathode is water-cooled, 
and sinoe the glass shows no fiaorescence (electrons being produced 
artificially), a fluorescent screen is mounted inside the tube to 


indicate its working. It is claimed that this tube gives constant 
radiation at all loads, that the hardness or penetrating power of 
the rays can be varied easily and accurately either by altering the 
ignition current or by varying the setting of R, and the hardest or 
‘softest rays can be obtained at & moment's notice (irrespective of 
previous conditions) and maintained indefinitely in greater intensity 
than is possible with other tubes. The quantity of rays varies directly 
with the current strength, and the radiation is relatively homo- 
geneous. Sinoe no reflected cathode rays fall on the glass, the latter 
does not become hot in working ; also no guard soreen is necessary 
on account of Hóntgen-rays from the glase., Sharp negatives 
are obtained ; and the life of the tube is practically equal to that of an 


Fra. 1. 


ordinary glow lamp (so long as the anticathode is not prematurely 
damaged by overload), i.e., the life is determined by the incandescent 


-cathode instead of by consumption of residual gas by the cathode 


rays, The new tube is made with as high a vacuum as possible. 

A valve-tube with incandescent cathode is claimed to give excel- 
lent resulta, and to render unnecessary rectification of the high- 
pressure transformer current. In order to keep the field stress in 
the epark transformer approximately symmetrical, Koch places a 
directional résistance’’ (porcelain-sheathed aluminium rod in 
electrolyte contained by an iron vessel), in parallel with the trans- 
former primary. | 


FOREIGN 'AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


NETHERLANDS.—In virtue of a Ministerial Resolution 
dated April 27th, iron moulds used for the construction of con- 
crete ducts for electric cables are classed as machinery in the 
n Customs Tariff, and will be admitted free of import 

uty. 


MEXICO.—The Board of Trade have received information 
to the effect that, in virtue of a Mexican Decree published on 
May 24th, the fee to be charged by Mexican Consular officers 
for the certification of invoices of goods shipped to Mexico 
has been fixed at 3 per cent. of the value of the goods covered 
by the invoice. It is understood that this new rate was to come 
into force on June 15th as regards shipments from the United 
States or Cuba, and on July Ist as regards shipments from 
other countries. 


SOUTH AFRICA.—According to a decision, dated April 
17th, by the Commissioner of Customs, incandescent bulbs for 
pocket electric torches are dutiable under No. 114 (b) of the 
Union Tariff at the rate of 3 per cent. under the Gener 
Tariff, with a rebate of 3 per cent. on goods manufactured in 
the United Kingdom or reciprocating British Colonies. 


ITALY.—A Decree, dated May Alst, has been issued by the 
Lieutenant-General authorising the competent Italian Minis- 
tiies to prohibit, during the perio of the war, the importa- 
tion into Italy of bulky goods and articles of luxury. The 
Decree came into force on June 4th. 


UNITED STATES—HAYTI.—Ratifications were exchanged 
on May 8rd of a Treaty which was signed in September last 
between the United States and Hayti, having for its oues 
inter alia, the 1 of the present condition of the 
revenues and finances of Hayti and the carrying out of plans 
for its economic development and prosperity. The Treaty is 
to remain in force for 10 years from May 3rd, 1916. It pro- 
vides for the appointment, upon nomination by the President 
of the United States, of a General Receiver to collect, receive, 
and apply all Customs duties on imports and exports; and, 
further, that the Customs duties shall not be modified in a 
manner to reduce the revenues therefrom without a previous 
agreement with the President of the United States. 
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NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. TuowPsoN & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Biadiord. 


8,278. “ Electric incandescent lamps." T. H. BN VON. June 12th. 
8.285. Portable electric lighters for gas." R. W. Sanpers. June 12th. 
8.291. Recording and visual indications." 


reproducing audible and 


Bunisan. THomsox-Houston Co. (General Electric Co., U. S.A.). June 12th. 
8,303. '' Transforming motion it to electrical waves and impulses.” T. B. 
Dixon. June 12th. (U.S. A., July 19th, 1915.) 
8,305. *'' Telephone transmitter." S. C. Porter. June 12th. (U.S.A, 


June 12th, 1915.) 
8,310. '' Electric meters or relaxs.“ British WESTINGHOUSE ELECTRIC AND 
MaNvFAcrUR'NG Co. (Westinghouse Electric & Manufacturing Co.). June 12th. 


8,320. Electrical regulators, or rheostats." E. D. Ropway Ax D Switcn- 
CBA.“ & Cowans, Lro. June 13th. 


8.321. '' Holders for electric lamps." W. Trentiam. June 13th. 
8,334. ‘ Electric detonators or fuses.” F. S. Dennison. June 13th. 


8,359. '' Electric arc lamps." British WESTINGHOUSE ELECTRIC. & MANUFAC- 
TURING Co. (Westinghouse Electric & Manufacturing Co.). June 13th. 

8,360. ‘‘ Control systems for electric motors.“ British WESTINGHOUSE 
Evectric & Manuracturinc Co. (Westinghouse Electric & Manufacturing Co.). 
June 13th. 


8,393. ‘ Electrolytic cells.“ H. C. Jresxms, H. F. Pattinson & R. 


Wii LgsLx TW. June 14th. 
8,394. '' Electrical keyboard transmitting apparatus.“ H. K. Harris. 
June 14th. 


8,416. '' Electrical resistances.” H. Snowponx. June 14th. 


8,422. Cutting-out fluid wave transmission lines." G. CONSTANTINESCO 
ANO W. Happon. June 14th. 


8,430. ''Ficld magnets for magnetos, &c." H. B. Stocks. June 15th. 


5 * Electric heaters." CagIE Accessories Co. & F. H. Reeves. June 
15th. 


8,436. Ammeters and voltmeters.” V. DzEBECQUE & WaLsatL ELECTRIC 
Co. June 15th. 


8.453. Glass-working machines.“ 
ral Electric Co.). June löth. 

8,457. Magneto electric machines." A. E. BEN NETr. June 15th. 

8,458. ‘ Electrical make-and-break devices.“ A. E. BNNSTrT. June 15th. 

8, 467. Attachment for electric torches.” J. F. Barr. June 15th. 


8.470. Device for attachment to sparking plugs of petrol, &c., engines 
for automatically cleaning and cooling sparking points of such plugs.“ 
A. E. Lamkin. June löth. 

8.473. Machine switching telephone exchange systems.“ 
KOM SKV & WESTERN ELECTRIC Co. June löth. 


8,74. Electric and steam power-generating systems.” J. C. Reis. 
June 15th. (Germany, June 14th, 1915.) 


8,476. Electric and steam power-generating systems.“ 
June lóth. (Germany, June 14th, 1915.) 


8.499. Electrical turning gear for starting internal-combustion engines.“ 
RlLS-Rovcx, LTD., & F. H. Royce. June 16th. 


8.50). * Secondary electric batteries or accumulators.’ 
Sro AUE Co. & H. Dean. June 16th. 


8,521. Fittings for preventing theft of electric incandescent lamps.“ J. 
HakkINGION. June 16th. 


8,533. Electric furnaces, &c." T. Batmrortn & Co. asp H. J. KITCHEN. 
June 16th. 


8,536. '' Electric bell actuated) by sound waves." T. W. A. Comsen. 
June 17th, 


8.550. Field telephone equipment." A. E. Carr. June 17th. 
8,53]. *'' Electric lamps, &c." J. Crecc & J. Cook. June 17th. 


8.558. Variable. rate electricity meters with two counters.“ 
Gyk Soc. Anon. June 17th. (Switzerland, June 22nd, 1915.) 


British THomsonxn-Houston Co. (Gene- 


L. Poll ix- 


J. C. Rums. 


. CHLORIDE ELEC MRI 


LAN DIS AND 


8.574. Electrical motors.“ British THomson-Houston Co. (General 
Electric Co., U. S. A.). June 17th. 
8.58 1. Rotary motors actuated bv alternating fluid currents. G. Cox- 


STANTINESCO & W. Happon. June 17th. 


8,584. “ Ignition dvnamos." C. T. Mason. 
19th, 1915.) 


June 17th. (U.S.A., June 


PUBLISHED SPECIFICATIONS. 


1914. 


4,808, SparkinG PLUGS, AND THE MANUFACTURE OF SAME. 
and Sons, Ltd. & W. J. Spicer. March 29th. 
11.123,15 and 12,240/15.) 

6,197. CONTROLLING MECHANISM FOR AUTOMOBILES. 
ton Co. (General Electric Co., U. S. A.). April 26th. 

6.340. Evecrkic Resistance REGULATING ARRANCEMENTS. 
April 25th. 

7,90. Battery Cases rox Exvectric Cycrg Lames. F. Westwood. May 28th. 

8. 04. INSULATING MATERIAL AND METHOD OF PRODUCING same. H. B. Mac- 
Farland & R. J. Shoemaker. May 29th. 

8,106. PROTECTIVE ARRANGEMENTS FOR 
F. E. Berry. June Ist. 

8.305. METHOD OF AND MEANS FOR SEPARATING METALS BY ELECIROL\SIS. 
A. Walker. June 4th. 

K. al. MECHANISM FOR OrrratiInG  FLeCTRICALLY-WORKED TRAMWAY | AND 
Ran way Track Ports. J. Murray. June 4th. 

H. 327. Compostre Mera, Beins. British. Thomson- Houston. Co. (General 
Electric Co., C. S. A.). June 4th. 

. 417. CASING FOR THE STATORS OF DYNAMO-FLECTRICSL MACHINES. 
nenfobrik Oerlikon. June 7th. (June 30th, 1914). 

9.408. Cases FOR AwMerekS AND VoutrMerers. A. Chinn & H. Butler. 
June 28th. 

11.24. Macseros APPLICARE FoR tHe Lictirio or Vesicles. J. Bethenod. 
August 3rd. (June. 27th, 1914.) 

II 473. ALTEKNATING-CURKENT MOTORS. 
(General Electric Co, U. S. A.). August 9th. 

11,6084. CONTROLLING MECHANISM FOR PRINTING PRESSES OPERATED BY ELEC- 
Tee Motors. Goss Printing Press Co., of England (Goss. Printing Press 
Cod, August Ith. 

a - — 
— "a, Buectkicat Heating ELEMENTS, 

12.70. DADA September $th. 
aad Chet. rea Swareies. A. C. 

12,772. Lire 5 i 

Kic RESISTANCES. 

14.164. bce 


Thomas Crosbee 
(Cognate applications, 


British. Thomson-Hous- 


J. H. Woolliscroft. 


ALTERNATING-CURRENT APPARATUS. 


Maschi- 


British Thomson-Houston Co. 


H. Cheshire (trading as Cranmer 


Wynne. 
J. Collinson. 


September 7th. 
October Gth. 


14.273. Process FOR rur 
-Lievors. 
11.84/13.) 

14.499. GUARDS FOR THE Corps or Wires of TELEPHONE Sets. O. Yates. 
Sen., H. Gambling & L. F. Parker. October 13th. 

15,563. Construction or Exvectkic Swrtcn. G. Markt. 


16,452. El CTR SorpERING Iroxs. J. G. Clemens. 
(November 2lst, 1914.) 


FA ECTROLYSIS 


AND TREATMENT 
E. J. Hunt & W. T. Gidden. 


October 8th. 


OF SULTHATF 
(Addition to 


November 4th. 
November 22nd. 


1916. 


801. SuapEHOLDERS ror Gas or Exectric Licnr Fittscs. R. W. Mc- 
Lachlan. January 18th, 1916. Patent No. 100,525. 

955. ELECTRIC CONDENSERS. H. R. van Deventer. 
(Patent No. 100,081.) 


3,389. ALTERNATING-CURRENT ELECTROMAGNETS Waygood-Otis, Ltd. (Otis 
Elevator Co.). March 7th, 1916. Patent No. 100,519. 
3,533. MUuLtipLe-contact Micropnones. Signal Ges. 
Patent No. 100,156. 


3,658, STARTING MECHANISM FOR INTERNAL-COMBUSTION ENGINES. 
Westinghouse Electric & Manufacturing Co. April 6th, 1915. 
100, 246. 

3,659. STARTING MECHANISMS FOR INTERNAL-COMRUSTION ENGINES. 
Westinghouse Electric & Manufacturing Co. March 24th, 1915. 
100,197. 

4.109. Joint For aw ELECTRIC CABLE. 
March 20th, 1916. (Addition to 6,980/15.) 


February 15th, 1915. 


January 19th, 1915. 


British. 
Patent No. 


British 
Patent No. 


A. E. Tanner & E. A. Claremont. 
Patent No. 100,511. 


LIST OF BRITISH PATENTS EXPIRING 
DURING 1916. 


(Continued from page 720.) 


9.488. April 24th, 1902. A. W. Beuttell. Electric lamps. 
9,803. April 28th, 1902. M. Wildermann. Electrolysis, 
10,181. May 2nd, 1902. O. J. Lodge & A. Muirhead. Syntonic telegraphy. 


10,204. May 3rd, 1902. J. Hargreaves, J. W. Stubbs & J. Kearsley. 
Electrolysis. 


10,452. May 6th, 1902. J. E. Evans-Jackson. Wireless telegraphy. 
11,085. May I4th, 1902. Stothert & Pitt and E. Evans. Electric crancs. 
11,500. May 20th, 1902. G. C. Marks. Electric switches. 

11,698. May 22nd, 1902. W. D. Kilroy. Time indicators for stokers, &c. 
13,159. May 28th, 1902. C. D. Abel. Electric lamps. 

12,554. June 2nd, 1902. Siemens Bros. & Co. Telephone systems. 

13.706. June 3rd, 1902. C. D. Ehret. Electric telegraphs. 

13,287. June llth, 1902. H. H. Lake. Signals, marine; locating sounds. 


13.521. June 14th, 1902. 
Wireless telegraphy. 

14,133. June 21st, 1902. 
trodes; couplings. 

14.135. June 21st, 1902. 
Alkali Co. Electrolysis. 

14.136. June 21st, 1902. 
divers, &c. 


Sir O. J. Lodge, A. Muirhead & E. E. Robinson. 
H. Baker & Castner-Kellner Alkali Co. Elec- 
H. Baker & A. T. Smith and Castner-Kellner 


W. A. Gorman & A. Graham. Telephones for 


14,228. June 23rd, 1902. W. Schuster. Clutches. 

14,269. June 24th, 1902. E. W. Smith. Controlling traffic on railways. 

14,286. June 24th, 1902. T. A. Hearson. Electric vehicles. 

14,308. June 24th, 1902. J. P. O'Donnell & E. C. Irving. Railway signals. 

14,373. June 25th, 1902. Lancashire Dynamo & Motor Co. and R. S. 
McLeod. Electric distribution. 

14,430. June 25th, 1902. F. H. W. Higgins. Telegraphs; gearing. 

14.732. july 2nd, 1902. T. B. Murray & N. O. Fulton. Magneto-electric 


machines; dynamos. 

14,774. July 2nd, 1902. "Vickers, Sons & Maxim, A. D. Williamson and 
C. L. Sumpter. Electric motors; planing machines, &c. 

14,790. July 2nd, 1902. Johnson-Lundell Electric Traction Co. Dy namo- 
electric machines. ` 

14,851. July 3rd, 1902. L. Lohner & F. Porsche. Dynamos and motors. 
controlling; systems of electric lighting. 

15,095. July 7th, 1902. F. Conrad. Electric testing. 

16,034. July 18th, 1902. G. S. Baker. ‘Toothed gearing. 

16,041. July 18th, 1902. A. C. Reyrolle. Electric resistances and heaters. 

16,495. July 24th, 1902, J. E. Bousfield: Welding chain links. 

16,529. July 25th, 1902. M. I. Pupin. Telephone and telegraph cables 
and conductors. 

16.923. July 30th, 1902. H. H. Lake. 
ing glass. 

17,406. August 7th, 1902. A. Blondel. 

17,703. August 12th, 1902. R. A. Fessenden. 

17.705. August 12th, 1902. R. A. Fessenden. 

17,706. August 12th, 1902. R. A. Fessender. 

17.708. August 12th, 1902. R. A. Fessengen. 

18.328. August 20th. 1902. British Tlomson-Houston Co. 
switches; motors, controlling. 

18,747. August 26th, 1902. R. Haddan. felephone systems. 

18,786.“ August 26th, 1902. H. Bremer. Electric lamps. 

15,317. August 27th, 1902. British ^son-Houston Co. Electric motors. 

18,821. August 27th, 1902. British Thomson-Houston Co. Electric motors. 


(To be concluded.) 


Incandescent electric lamps; mould- 


Electr/2^ lamps. 

Wireless signalling, &c 
Wireless signalling. 

Wireless signalling. 
Wireless signalling. 

Electric 


A Fire Without a Fla:ne.—The strangest freak fire 
in the hietory of the Dayton fire department occurred recently at 
the Paris Store. An electric iron left on a table burned ite way 
through the table, through the flooring, through a 10-in. joist that 
supported the floor, and was dangling by its wires from the ceiling 
of the storeroom below when discovered. The fire department 
investigated, but did not throw any water, for the iron had not 
fired the building, The only repairs neoessary will be to reinforce 
the burned joist and close the hole in the ceiling and floor— 
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